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Abstract

Objectives: To assess factors associated with HPV vaccine-related awareness and knowledge 

among caregivers of adolescents from five ethnic community groups in Utah.
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Design: For this community-based participatory research study, we surveyed N=228 caregivers 

of teens aged 11–17 years from African American, African refugee, American Indian/Alaskan 

Native, Hispanic/Latino, and Native Hawaiian/Pacific Islander community groups in Utah about 

their HPV vaccine awareness and knowledge.

Results: Participants exhibited high awareness of cervical cancer (71.05%), moderate awareness 

of HPV (53.95%), and low awareness of the HPV vaccine (46.49%). HPV vaccine-related 

knowledge was mostly worse, with fewer than half the participants reporting knowing that HPV 

can cause cervical cancer (46.93%), that most people are infected with HPV at some point in their 

lives (28.95%), that HPV is asymptomatic in females (36.40%) and males (37.28%), that the HPV 

vaccine is recommended for adolescent females (41.67%) and males (36.40%), and that the HPV 

vaccine requires more than one dose (27.19%). HPV vaccine-related awareness and knowledge 

were significantly associated with race/ethnicity, educational attainment, income, occupation, 

birthplace, parents’ birthplace, English usage, health insurance coverage, type of health insurance, 

and child having a primary care provider (all p<0.05). HPV vaccine-related knowledge (p<0.05) 

and awareness (p<0.05) of caregivers were associated with a child in the household receiving the 

HPV vaccine.

Conclusion: Our findings indicate a need to develop educational interventions in collaboration 

with diverse communities in Utah. We underscore the importance of promoting knowledge about 

the existence of the HPV vaccine, as well as deeper HPV vaccine-related issues (e.g., HPV risks, 

treatment, and recommendations).
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Research; Socioeconomic Factors; Minority Health; Patient Education

Introduction

The HPV vaccine is a safe and efficacious vaccine that prevents HPV infection from strains 

that are related to six HPV-related cancers (cervical, oropharyngeal, vaginal, anal, penal, and 

vulvar). Despite the potential for cancer prevention, five out of ten girls and six out of ten 

boys are not up-to-date on the human papillomavirus (HPV) vaccination series nationally 

(Walker et al. 2017). Coverage in Utah is even lower, with most recent estimates showing six 

out of ten girls and eight out of ten boys in the state are not up-to-date (Walker et al. 2017). 

Low awareness and limited knowledge relating to the HPV vaccine are associated with poor 

HPV vaccination rates (Beavis and Levinson 2016; Rahman et al. 2015; Bhatta and Phillips 

2015; Bastani et al. 2011), suggesting that improving understanding surrounding the HPV 

vaccine may be critical for achieving national vaccination goals.

In the US, African American and Hispanic/Latino populations carry a disproportionate 

burden of HPV-associated cervical, vaginal, and penile cancer compared to the other racial 

and ethnic communities (Centers for Disease Control and Prevention 2017). Furthermore, 

the African immigrant population is one of the fastest growing in the US, and many come 

from African countries where cervical cancer is still a leading cause of death (De Vuyst et al. 

2013). Cervical cancer is the most prevalent cancer among women in African countries like 
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Burundi and Rwanda (ICO/IARC HPV Information Centre, 2017a; 2017b), which are some 

of the largest African immigrant communities resettled in Utah. As such, improving the 

awareness and understanding of this important cancer vaccine among racial and ethnic 

communities is an important public health priority, and improving vaccination may 

contribute to lowering the burden of HPV-related cancers in these already vulnerable 

populations.

Due to a number of cultural and structural barriers, caregivers from minority backgrounds 

may be at a greater risk than non-Hispanic Whites for lacking awareness and knowledge 

about cervical cancer, HPV, and the HPV vaccine. Immigrant populations may face 

challenges due to limited English proficiency and cultural differences surrounding medical 

decision-making (Rew et al. 2014; Derose et al. 2009; Ngo-Metzger et al. 2003; Perreira et 

al. 2012). Many minority communities also face limited access to the health care system due 

to lack of health insurance coverage or high insurance co-pays (Artiga et al. 2016). 

Additionally, some groups, such as the American Indian/Alaskan Native (AI/AN) 

population, may experience mistrust of the health care system given their negative history 

with medical institutions (Duvall and Buchwald 2012). Disparities in HPV vaccine-related 

awareness and knowledge have been documented among African Americans (Galbraith et al. 

2016; Miller et al. 2014; Hughes et al. 2009; Ford 2011), AI/AN (Duvall and Buchwald 

2012; Buchwald et al. 2013), Hispanics/Latinos (Galbraith et al. 2016; Fowler et al. 2016; 

Bodson, Warner, and Kepka 2016; Glenn et al. 2015), Native Hawaiians/Pacific Islanders 

(NHPI) (Lee et al. 2015; Cui et al. 2010), and immigrant communities (Barnack-Tavlaris et 

al. 2016; Nguyen, Chen, and Chan 2012; Drewry, Garces-Palacio, and Scarinci 2010). 

Additionally, prior literature has identified that age, gender, race, household income, 

educational attainment, occupation, and health insurance coverage are key correlates to 

lower awareness and knowledge in the general population and diverse communities (Bhatta 

and Phillips 2015; Bodson, Warner, and Kepka 2016; McBride and Singh 2018; Blake et al. 

2015; Wisk, Allchin, and Witt 2014). However, many of these studies have been conducted 

with adult populations, and those that examine caregiver vaccine decision-making for 

adolescents have been conducted in other states, which may not be as generalizable to Utah, 

a state with consistently low HPV vaccination completion rates despite having a high rate of 

completion for other adolescent vaccination (Walker et al. 2017; Kepka et al. 2016). Thus, 

examining the sociodemographic, acculturation, and healthcare access factors among these 

diverse communities in Utah may provide important finer grain insights into the racial and 

ethnic disparities influencing HPV and HPV vaccine knowledge and awareness, and allow 

for the development of appropriate and culturally specific interventions to improve HPV 

vaccine awareness and knowledge in this state.

Although Utah is predominantly non-Hispanic White, some of the most populous cities in 

the state are rapidly diversifying. Today, about 20% of current residents identify as Hispanic 

and/or non-White (US Census Bureau 2016). While the largest racial/ethnic minority in 

Utah is the Hispanic/Latino population (UDoH 2015b), Utah also has one of the largest 

NHPI populations, and is home to five major tribal nations (UDoH 2015b, 2015c, US 

Census Bureau 2016). The African American community has also grown by 75% in the 

2000–2010 Census-to-Census period, paralleling the rate of growth in the Hispanic/Latino 

community (UDoH 2015a, 2015b). In addition, Burindi and Rwandan refugees are some of 
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the largest African immigrant communities resettled in Utah (International Rescue 

Committee, 2018), and represent some of the most vulnerable immigrant populations in the 

state. However, few studies have examined knowledge and awareness of the HPV vaccine in 

diverse communities in Utah, which is an essential first step to developing culturally-

targeted interventions. The purpose of this study is to assess the factors associated with HPV 

vaccine-related awareness and knowledge among caregivers of adolescents from five 

community groups in Utah, representing African American, African refugee, AI/AN, 

Hispanic/Latino, and NH/PI population to lay the groundwork for future interventions.

Material and Methods

This cross-sectional exploratory community-based participatory research (CBPR) study was 

conducted in collaboration with the Community Faces of Utah (CFU), a partnership between 

five racial/ethnic community organizations (African Americans, African refugees, AIs/ANs, 

Hispanics/Latinos, and NHs/PIs), the Utah Department of Health, and the Collaboration and 

Engagement Team of the Center for Clinical and Translational Science at the University of 

Utah (Community Faces of Utah). The CBPR approach guided the development, 

implementation, analysis, and dissemination phases of this study (Israel et al. 1998). This 

study analyses diverse caregivers’ HPV vaccine-related awareness and knowledge and is part 

of a larger research project evaluating findings regarding vaccine receipt (Kepka et al. 2018) 

and sources of HPV vaccine information (Lai et al. 2017). Data was collected between May 

2014 and February 2015. All research was reviewed and approved by the University of Utah 

Institutional Review Board.

Survey

For this project, a 21-item survey was developed based on an internal literature review and 

the input of CFU community leaders. The survey assessed sociodemographic characteristics, 

acculturation indicators (such as birthplace and English language use), awareness and 

knowledge of the HPV vaccine, and adolescents’ receipt of the HPV vaccine. An English 

version of the survey was used by the African American, AI/AN, and NH/PI community 

organizations, while a Spanish version of the survey was used by the Hispanic/Latino 

community organization. As the majority of the African refugees did not read in their native 

language, an English version of the survey was read aloud by community translators and 

completed using a color-coded schematic. With the exception of the African refugee group, 

all surveys were self-administered with community translators available to answer questions.

Data Collection

Community leaders employed in-person, word of mouth, and recruitment letters posted in 

their community organizations to purposively recruit survey participants from May 2014- 

February 2015. All CFU leaders received and maintained current human subjects research 

training and had backgrounds in community-engaged research collaborations. As this was a 

community-based convenience sample, we were unable to determine the response rate for 

this study.
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Participants

A total of 228 participants completed the surveys. All participants were adult (aged 18 years 

or older) parents, legal guardians, or caregivers who were vaccination decision-makers for 

teens aged 11–17 years

Awareness and Knowledge Outcomes

To gain a broad view of participants’ HPV vaccine-related awareness and knowledge, two 

composite outcome variables were created and are referred to as the ‘awareness outcome’ 

and the ‘factual knowledge outcome’. Awareness was defined as having heard of cervical 

cancer, HPV, and the HPV vaccine. Knowledge was defined as knowing certain facts 

concerning cervical cancer, HPV, and the HPV vaccine using items derived from previously 

published instruments (Bodson, Warner, and Kepka 2016).

Three questions assessed participants’ awareness of cervical cancer, HPV, and the HPV 

vaccine with an analysis producing a Cronbach alpha of 0.7922 (Table 1). The awareness 

outcome was created by adding the number of questions to which the participant answered 

in the affirmative indicating awareness. Seven questions assessed participants’ knowledge 

relating to HPV and the HPV vaccine, including whether the participant knew that HPV can 

cause cervical cancer, most people have HPV at some point in their lives, a man or a woman 

is not able to detect HPV, there is more than one injection for the HPV vaccination series, 

and the HPV vaccine is recommended for adolescent girls and boys. Analysis of these 

questions produced a Cronbach alpha of 0.7624 (Table 1). The factual knowledge outcome 

was created for each participant by adding the number of questions to which the participant 

gave the correct answer. For all 10 HPV vaccine related awareness and knowledge questions, 

analysis of 212 cases (16 cases excluded) produced a Cronbach alpha of 0.8225 (Table 1).

Statistical Analysis

Frequency counts and percentages of selected characteristics were reported for the sample. 

In exploratory analyses of the HPV vaccine-related awareness and knowledge questions, 

aggregate percentages of affirmative and correct answers were calculated. For each 

demographic variable, mean awareness score and mean factual knowledge score were 

calculated, and one-way analysis of variance (ANOVA) tests were used to compare the 

means awareness and knowledge scores between groups of participants. The one-way 

ANOVA test was chosen to handle the continuous outcome variable and nominal 

independent variables we assessed, as the low sample size prohibited multivariable analyses 

(e.g., regression).

For all HPV vaccine-related awareness and knowledge questions, Fisher’s tests were used to 

compare distributions between participants who had vaccinated any child 11–17 years old 

with the HPV vaccine and those who had not. To avoid overfitting, multivariable regression 

analysis was not conducted. For all analyses, p-values of <0.05 were considered statistically 

significant. All statistical analyses were performed using R- 2.15.1 (R Development Core 

Team, 2014).
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Results

Demographic Characteristics

Demographic characteristics of participants are presented in Table 2. The majority of 

participants were 35–50 years old (n=148, 64.91%), female (n=162, 71.05%), married or 

living as married (n=174, 76.32%), and born out of the US (n=154, 67.54%). Among 

participants born out of the US, there was a nearly even split between those who had spent 

fewer than 20 years in the US and those who had spent more than 20 years in the US (n=68, 

44.16% vs. n=74, 48.05%). Most participants’ parents were also born out of the US (n=176, 

77.19%). Despite the large proportion of participants who were immigrants, there was a 

fairly even distribution across English use (18.86% ‘low’, 31.58% ‘medium’, 26.75% 

‘high’). Most participants had health insurance (n=127, 55.70%) and a primary care provider 

for their child (n=158, 69.30%). Among participants who reported having health insurance, 

the majority had private insurance (n=82, 64.57%).

HPV Vaccine-Related Awareness and Knowledge

Aggregate percentages of affirmative and correct answers to HPV vaccine-related awareness 

and knowledge questions (respectively) are presented in Table 3. There was high awareness 

of cervical cancer among participants (n=162, 71.05%); however, there was much lower 

awareness of HPV and the HPV vaccine, with just over half of participants reporting that 

they had heard of HPV (n=123, 53.95%), and just under half reporting that they had heard of 

the HPV vaccine (n=106, 46.49%). HPV vaccine-related knowledge was poorer for the most 

part, with fewer than half reporting knowing that HPV can cause cervical cancer (n=107, 

46.93%), most people have HPV at some point in their lives (n=66, 28.95%), HPV is 

asymptomatic in females (n=83, 36.40%) and males (n=85, 37.28%), and the HPV vaccine 

requires more than one dose (n=62, 27.19%). Furthermore, fewer than half of participants 

could identify the correct vaccine recommendation guidelines for female (n=95, 41.67%) 

and male (n=83, 36.40%) adolescents.

In one-way ANOVA analyses (Table 4), race/ethnicity (p<0.0001), educational attainment 

(p<0.0001), annual household income (p<0.0001), occupation (p=0.0003), birthplace 

(p=0.0004), parents’ birthplace (p=0.0072), English usage (p=0.0007), type of health 

insurance p= (0.0011), and having a primary care provider for child (p=0.0349) were all 

significantly associated with the awareness outcome. Race/ethnicity (p=0.0069), educational 

attainment (p=0.0028), occupation (p=0.0100), birthplace (p=0.0056), parents’ birthplace 

(p=0.0010), English usage (p=0.0265), health insurance coverage (p=0.0014), and having a 

primary care provider for child (p=0.0123) were all significantly associated with the factual 

knowledge outcome.

HPV Vaccination

In bivariate analyses (Table 5), all ten HPV vaccine-related awareness and knowledge 

questions were significantly associated with HPV vaccination – that is, whether any child 

had received at least one dose of the HPV vaccine (all p<0.05).
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Discussion

Our study explored HPV vaccine-related awareness and knowledge connected to vaccination 

receipt and found that some groups of racially/ethnically diverse caregivers may be at a 

greater risk than others for poor awareness and knowledge about cervical cancer, HPV, and 

the HPV vaccine. This study is among the first to survey caregivers of adolescents from five 

racial/ethnic community groups in Utah (African American, African refugee, AI/AN, 

Hispanic/Latino, and NH/PI groups) about their HPV vaccine-related awareness and 

knowledge.

Awareness and Knowledge Rates

Despite a high awareness of cervical cancer, participants demonstrated a moderate 

awareness of HPV, and low awareness of the HPV vaccine. Although previous literature has 

demonstrated moderate to high HPV vaccine-related awareness among Utahn Latino 

caregivers and has recommended interventions that go beyond simply raising awareness of 

the HPV vaccine (Bodson, Warner, and Kepka 2016), our findings suggest that educational 

efforts that focus only on raising awareness are nevertheless necessary for other diverse 

populations in Utah.

Supporting prior literature (Bodson, Warner, and Kepka 2016; Davlin, Berenson, and 

Rahman 2015; Reimer et al. 2014), our participants also demonstrated low HPV vaccine-

related knowledge, with fewer than half reporting the correct answer to questions with HPV 

related facts. Caregivers’ lack of knowledge about the consequences, ubiquity, and 

asymptomatic nature of HPV may affect how they calculate their children’s cancer risk, thus 

influencing their decision about whether to have their children vaccinated. Additionally, 

caregivers’ uncertainty about HPV vaccination guidelines may prevent them from 

vaccinating their children when the vaccine will be most effective, and may also translate 

into non-completion of the vaccination series for those who initiate. Indeed, positive parental 

attitudes towards HPV vaccination has been associated with higher odds of subsequent HPV 

vaccination receipt in adolescents (VanWormer et al. 2017), providing support for the 

relationship between vaccine hesitancy and vaccine receipt. However, diverse groups with 

lower acculturation may have lower access to mainstream information and public awareness 

campaigns about the HPV vaccine (Lai et al. 2017), thus may be more vulnerable to 

misinformation or a lack of adequate information about the vaccine. The implications of 

these findings indicate need for educational efforts to explain HPV vaccine-related health 

issues.

Race and Acculturation Characteristics

We noted significant associations between HPV vaccine-related awareness and knowledge 

and, respectively, race/ethnicity, birthplace, parents’ birthplace, and English usage, 

supporting previous literature about racial/ethnic and immigrant/native differences in HPV 

vaccine-related awareness and knowledge (Duvall and Buchwald 2012; Galbraith et al. 

2016; Miller et al. 2014; Hughes et al. 2009; Ford 2011; Buchwald et al. 2013; Bodson, 

Warner, and Kepka 2016; Fowler et al. 2016; Glenn et al. 2015; Lee et al. 2015; Cui et al. 

2010; Barnack-Tavlaris et al. 2016; Nguyen, Chen, and Chan 2012; Drewry, Garces-Palacio, 

and Scarinci 2010). These findings indicate that interventions must be cognizant of the 
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barriers to awareness and knowledge of the HPV vaccine faced by non-native individuals, 

first- and second-generation immigrants, and non-English speakers in Utah. Future studies 

should examine the interaction of acculturation and social determinants of health in order to 

identify drivers of racial/ethnic disparities of HPV vaccine awareness and knowledge in the 

state.

Socioeconomic Characteristics

We found that educational attainment, annual household income, and occupation were 

significantly associated with HPV vaccine-related awareness and knowledge. These results 

support previous literature documenting the same associations across many populations 

(Bodson, Warner, and Kepka 2016; McBride and Singh 2018; Blake et al. 2015; Wisk, 

Allchin, and Witt 2014). Results indicate the importance for interventions for diverse 

populations to be sensitive to reading level, financial resources, and time constraints. 

Specifically, these results suggest educational campaigns could advertise the existence of 

free or low-cost HPV vaccinations through community programs. However, a lack of 

funding for such programs may be a substantial hurdle (Cartmell et al. 2018). A recent study 

conducted by the American Cancer Society among federally qualified health centers in the 

US found that providing training and technical assistance along with financial incentives 

among clinics who serve underserved populations was effective at increasing HPV 

vaccination rates among adolescents 11–12 years of age (Fisher-Borne et al. 2018). In 

consideration of funding challenges, it is imperative for interventions to be developed with 

cost-effectiveness and sustainability in mind. Implementing low-cost educational 

interventions in partnership with certain workplaces, (Bowen et al. 2015; Jones, Weaver, and 

Friedmann 2007; McCullagh 2005) or collaborating with community leaders (Cartmell et al. 

2018) may provide feasbile avenues to reach particularly vulnerable groups in the state.

Health Care Institution Factors

We observed that HPV vaccine-related awareness and knowledge were significantly related 

to health insurance coverage, type of health insurance, and having a primary care provider 

for children, supporting previous studies that outlined HPV vaccine disparities for 

adolescents outside the health care system (Bhatta and Phillips 2015; Blake et al. 2015; 

Wisk, Allchin, and Witt 2014). These results indicate a need to connect vulnerable families 

from diverse backgrounds to the health care system. For example, interventions could 

leverage patient navigation programs (Gabitova and Burke 2014; Krebs et al. 2013; Scott et 

al. 2013; Livaudais et al. 2010) or collaborations between local health centers and programs 

providing HPV vaccination to individuals with no or poor health insurance.

HPV Vaccination

Finally, we found that all HPV vaccine-related awareness and knowledge questions were 

significantly related to HPV vaccine receipt for adolescents. Given the cross-sectional nature 

of the study, we cannot determine whether caregivers who were better informed had their 

children vaccinated or caregivers who had their children vaccinated became better informed 

as a result. However, we underscore the close connection between HPV vaccine-related 

awareness and knowledge and HPV vaccine receipt, supporting a large body of previous 

literature (Beavis and Levinson 2016; Bhatta and Phillips 2015; Rahman et al. 2015; Bastani 
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et al. 2011). These results imply that improving HPV vaccine-related awareness and 

knowledge through the proposed interventions may ultimately work to improve HPV 

vaccine coverage among diverse families in Utah.

Limitations

The study outcomes were limited to a brief assessment of awareness and knowledge of the 

HPV vaccine; other methods could have been tested, such as open-ended survey questions. 

Additionally, the study is limited by the convenience sampling approach. Participants may 

have been more active in their community groups than other members of the populations. 

Additionally, analyses were limited to a bivariate approach, so results do not control for 

confounding variables and do not assess interaction effects. Finally, our findings may have 

limited generalizability to unrepresented racial/ethnic groups (e.g., Asians) or broader 

geographic areas. However, many of these communities are historically difficult to recruit 

into research studies, and/or speak languages that are difficult to translate, making them 

underrepresented in research. Thus, the inclusion of these community groups is a strength of 

this study.

Conclusions

To the best of our knowledge, this is the first study to assess the sociodemographic correlates 

of HPV vaccine-related awareness and knowledge among minority caregivers in Utah, 

representing African American, African refugee, AI/AN, Hispanic/Latino, and NH/PI 

communities. Our results indicate poor awareness and knowledge, signalling the urgent need 

for educational interventions tailored to these populations. We underscore the importance of 

efforts that promote knowledge about the existence of the HPV vaccine, as well as deeper 

HPV vaccine-related issues (i.e., HPV risks, treatment, and vaccine recommendations). 

Furthermore, we recommend that these interventions be developed specifically for, and in 

collaboration with, each community group, be culturally appropriate and sensitive, reflective 

of the needs of immigrants who may speak a language other than English, and targeted to 

low-income audiences who lack health insurance.
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Table 1.

Cronbach alpha analysis for HPV vaccine-related awareness and knowledge questions

Awareness
1

Knowledge
2

Overall
3

Cases

   Valid [n (%)] 223 (97.81) 215 (94.30) 212 (92.98)

   Excluded [n (%)]
4 5 (2.19) 13 (5.70) 16 (7.02)

   Total [n (%)] 228 (100.00) 228 (100.00) 228 (100.00)

Number of items 3 7 10

Cronbach alpha 0.7922 0.7624 0.8225

1
Questions include:

• Have you heard of cervical cancer? (Possible responses: Yes, No, Don’t know)

• Have you heard of human papillomavirus or HPV? HPV is not the same as HIV. (Possible responses: Yes, No, Don’t know)

• Before today, have you heard of the HPV vaccine (also known as the cervical cancer vaccine or Gardasil)? (Possible responses: Yes, 
No, Don’t know)

• ‘Don’t know’ responses were combined with ‘No’ answers.

2
Questions include:

• HPV is able to cause cervical cancer. (Possible responses: True, False, Don’t know)

• Most people have HPV at some point in their lives. (Possible responses: True, False, Don’t know)

• A female can tell if she has HPV. (Possible responses: True, False, Don’t know)

• A male can tell if he has HPV. (Possible responses: True, False, Don’t know)

• The HPV vaccine is given in one injection. (Possible responses: True, False, Don’t know)

• The best time for girls to get the HPV vaccination is between 11 and 12 but girls can also benefit from getting it when they are 
between the ages of 9-26. (Possible responses: True, False, Don’t know)

• The best time for boys to get the HPV vaccination is between 11 and 12 but boys can also benefit from getting it when they are 
between the ages of 9-21. (Possible responses: True, False, Don’t know)

• ‘Don’t know’ responses were combined with incorrect answers.

3
Includes all awareness and knowledge questions (see notes 1 and 2)

4
Cases excluded if missing response to any questions of interest.
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Table 2.

Demographic characteristics of participants (N=228)

n
1

%
2

Age group

   < 35 years old 42 18.42

   35 - 50 years old 148 64.91

   > 50 years old 35 15.35

Gender

   Male 64 28.07

   Female 162 71.05

Race/ethnicity

   African American 17 7.46

   African Immigrant 39 17.12

   American Indian/ Alaskan Native 23 10.09

   Hispanic/Latino 64 28.07

   Native Hawaiian/Pacific Islander 70 30.70

   Other (includes multiracial) 7 3.07

Marital status

   Married or living as married 174 76.32

   Other 49 21.49

Educational attainment

   < High School 29 12.72

   High School/ GED 85 37.28

   AD Diploma or Certificate 52 22.81

   ≥ Bachelor’s degree 42 18.42

Annual household income

   <$20,000 86 37.72

   $20,000 - $40,000 69 30.26

   > $40,000 60 26.32

Occupation
3

   Service employee 26 11.40

   Business employee 36 15.79

   Building/construction employee 42 18.42

   Other employment 27 11.84

   Student 10 4.39

   Homemaker 40 17.54

   Unemployed/retired 17 7.46

Birthplace

   US 72 31.58
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n
1

%
2

   Other 154 67.54

Years in the US
4

   < 20 years 68 44.16

   ≥ 20 years 74 48.05

Parents’ birthplace

   US 47 20.61

   Other 176 77.19

English usage
5

   Low (< 2.5) 43 18.86

   Medium (2.5 - 4) 72 31.58

   High (> 4) 61 26.75

Health insurance coverage

   Yes 127 55.703

   No 94 41.23

Type of health insurance
6

   Private 82 64.57

   Public 40 31.50

Primary care provider for child

   Yes 158 69.30

   No 56 24.56

1
Missing values are not shown in this table. Missing values are as follows: Age group (3 missing, including 1 participant excluded because reported 

age was ‘4’; range: 18-74; mean: 43.09; SD: 10.19); Gender (2 missing); Race/ethnicity (8 missing); Marital status (5 missing); Educational 
attainment (20 missing); Annual household income (13 missing); Occupation (30 missing); Birthplace (2 missing); Years in the US (86 missing, 
including 74 excluded for being born in the US; range: 2-55; mean: 25.62; SD: 17.25); Parents’ birthplace (5 missing); English usage (52 missing); 
Health insurance coverage (7 missing); Type of health insurance (106 missing, including 94 excluded for not having any health insurance); Primary 
care provider for child (14 missing).

2
Percentages calculated out of 228 (total number of participants), except where otherwise noted.

3
Occupation coded using US Standard Occupational Codes and further collapse such that ‘Service’ includes: community and social service 

occupations, protective service occupations, food preparation and serving related occupations, and personal care and service occupations; 
‘Business’ includes: management occupations, business and financial operations occupations, architecture and engineering occupations, sales and 
related occupations, and office and administrative support occupations; ‘Building/construction’ includes: building and grounds cleaning and 
maintenance occupations, construction and extraction occupations, installation, maintenance, and repair occupations, production occupations, and 
transportation and material moving occupations; and ‘Other employment’ includes: legal occupations, education, training, and library occupations, 
arts, design, entertainment, sports, and media occupations, healthcare practitioners and technical occupations, and healthcare support occupations.

4
Percentages calculated out of 154 (number of participants reported born out of the US).

5
Five questions were used to create this composite score. Participants answered these questions according to a five-point scale, and responses were 

coded numerically (1-5). To create the composite score, the numeric values associated with the participants’ responses to each of the five questions 
were summed and then divided by the number of questions that the participant answered. Essentially, each participant’s responses to these five 
questions were averaged.

6
Percentages calculated out of 127 (number of participants reported having health insurance).
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Table 3.

Summary statistics for HPV vaccine-related awareness and knowledge (N=228)1

Awareness Yes No/Don’t know

n (%)
2

n (%)
2

Have you heard of cervical cancer? 162 (71.05) 66 (28.95)

Have you heard of human papillomavirus or HPV? HPV is not the same as HIV. 123 (53.95) 104 (45.61)

Before today, have you heard of the HPV vaccine (also known as the cervical cancer vaccine or 
Gardasil)?

106 (46.49) 118 (51.75)

Knowledge Correct Incorrect
3

n (%)
2

n (%)
2

HPV is able to cause cervical cancer. 107 (46.93) 117 (51.32)

Most people have HPV at some point in their lives. 66 (28.95) 160 (70.18)

A female can tell if she has HPV. 83 (36.40) 143 (62.72)

A male can tell if he has HPV. 85 (37.28) 136 (59.65)

The HPV vaccine is given in one injection. 62 (27.19) 163 (71.49)

The best time for girls to get the HPV vaccination is between 11 and 12 but girls can also benefit from 
getting it when they are between the ages of 9-26.

95 (41.67) 132 (57.89)

The best time for boys to get the HPV vaccination is between 11 and 12 but boys can also benefit from 
getting it when they are between the ages of 9-21.

83 (36.40) 144 (63.16)

1
Missing values are not shown in this table. Missing values are: Heard of cervical cancer (0 missing); Heard of HPV (1 missing); Heard of HPV 

vaccine (4 missing); HPV causes cervical cancer (4 missing); Most people have HPV (2 missing); Female can detect HPV (2 missing); Male can 
detect HPV (7 missing); HPV vaccine has one dose (3 missing); Girls recommendations (1 missing); Boy recommendations (1 missing)

2
Percentages calculated out of 228 (total number of participants).

3
‘Incorrect’ includes response ‘Don’t know.’
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Table 4.

Demographic correlates of HPV vaccine-related awareness and knowledge outcomes (N=228)1

Awareness
2

(0-3)
Knowledge

3

(0-7)

M (SD) p-value
4,5 M (SD) p-value

4,5

Overall 1.73 (1.22) 2.53 (2.15)

Age group 0.1090 0.1860

   < 35 years old 1.71 (1.20) 2.14 (2.03)

   35 - 50 years old 1.82 (1.23) 2.69 (2.17)

   > 50 years old 1.31 (1.18) 2.10 (2.09)

Gender 0.3820 0.1810

   Male 1.62 (1.13) 2.22 (2.05)

   Female 1.78 (1.25) 2.65 (2.17)

Race/ethnicity <0.0001 0.0069

   African American 2.50 (0.97) 3.41 (2.48)

   African Immigrant 1.22 (1.13) 2.59 (1.83)

   American Indian/ Alaskan Native 2.00 (1.13) 3.48 (2.50)

   Hispanic/Latino 2.03 (1.11) 2.25 (1.94)

   Native Hawaiian/Pacific Islander 1.42 (1.28) 2.04 (2.12)

   Other (includes multiracial) 2.57 (0.79) 4.14 (2.12)

Marital status 0.2610 0.8080

   Married or living as married 1.79 (1.22) 2.50 (2.13)

   Other 1.56 (1.25) 2.59 (2.20)

Educational attainment <0.0001 0.0028

   < High School 1.00 (1.14) 1.68 (1.83)

   High School/ GED 1.49 (1.24) 2.16 (2.20)

   AD Diploma or Certificate 2.13 (1.07) 3.24 (2.03)

   ≥ Bachelor’s degree 2.45 (0.86) 3.00 (2.28)

Annual household income <0.0001 0.0442

   <$20,000 1.24 (1.18) 2.28 (2.14)

   $20,000 - $40,000 1.88 (1.24) 2.31 (2.23)

   > $40,000 2.30 (1.01) 3.14 (2.07)

Occupation
3 0.0003 0.0100

   Service employee 1.69 (1.09) 2.50 (2.18)

   Business employee 2.17 (1.17) 3.26 (2.31)

   Building/construction employee 1.24 (1.16) 1.64 (1.78)

   Other employment 2.15 (1.01) 2.54 (1.98)

   Student 1.80 (1.03) 3.22 (1.99)

   Homemaker 1.85 (1.27) 2.90 (2.16)
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Awareness
2

(0-3)
Knowledge

3

(0-7)

M (SD) p-value
4,5 M (SD) p-value

4,5

   Unemployed/retired 0.82 (1.19) 1.47 (2.17)

Birthplace 0.0004 0.0056

   US 2.15 (1.15) 3.08 (2.34)

   Other 1.53 (1.21) 2.23 (1.99)

Years in the US
4 0.0979 0.9470

   < 20 years 1.72 (1.20) 2.23 (2.05)

   ≥ 20 years 1.38 (1.21) 2.26 (1.93)

Parents’ birthplace 0.0072 0.0010

   US 2.15 (1.07) 3.43 (2.42)

   Other 1.61 (1.24) 2.26 (2.00)

English usage
5 0.0007 0.0265

   Low (< 2.5) 1.64 (1.27) 2.33 (1.99)

   Medium (2.5 - 4) 1.53 (1.24) 2.26 (2.01)

   High (> 4) 2.30 (1.05) 3.22 (2.34)

Health insurance coverage 0.0642 0.0014

   Yes 1.86 (1.22) 2.95 (2.19)

   No 1.55 (1.23) 1.99 (2.01)

Type of health insurance
6 0.0011 0.3870

   Private 2.08 (1.14) 2.99 (2.17)

   Public 1.36 (1.25) 2.63 (2.17)

Primary care provider for child 0.0349 0.0123

   Yes 1.82 (1.22) 2.74 (2.14)

   No 1.41 (1.24) 1.89 (2.11)

1
Missing values for variables are not shown in this table and were excluded from analysis. See Table 2 for counts of missing values for each 

variable. Participants with missing responses to any question used to create the outcome variables were excluded (Awareness - 5 missing; 
Knowledge - 13 missing).

2
The awareness outcome was calculated by summing the number of awareness questions to which the participant answered affirmatively. Possible 

scores range between 0-3 (integers only). To see the questions included in this outcome, see Table 3.

3
The knowledge outcome was calculated by summing the number of knowledge questions to which the participant answered correctly. Possible 

scores range between 0-7 (integers only). To see the questions included in this outcome, see Table 3.

4
p-values calculated using ANOVA test.

5
Boldface indicates significance p<0.05.

6
See Table 1 for explanation of variable creation.
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Table 5.

The effect of HPV vaccine-related awareness and knowledge on HPV vaccine receipt for any child among 

caregivers of children age 11-17 years old (N=181)1

Any Child Received
HPV Vaccine (n=37)

No Child Received
HPV Vaccine (n=144)

n (%)
2

n (%)
2

p-value
3,4

Have you heard of cervical cancer? 0.0003

   Yes 34 (27.42) 90 (72.58)

   No/Don’t know 3 (5.26) 54 (94.74)

Have you heard of human papillomavirus or HPV? <0.0001

   Yes 32 (34.41) 61 (65.59)

   No/Don’t know 5 (5.75) 82 (94.25)

Before today, have you heard of the HPV vaccine? <0.0001

   Yes 33 (40.74) 48 (59.26)

   No/Don’t know 4 (4.08) 94 (95.92)

HPV is able to cause cervical cancer. 0.0255

   Correct 24 (28.57) 60 (71.43)

   Incorrect/Don’t know 13 (13.98) 80 (86.02)

Most people have HPV at some point in their lives. 0.0153

   Correct 18 (32.73) 37 (67.27)

   Incorrect/Don’t know 19 (15.32) 105 (84.68)

A female can tell if she has HPV. 0.0198

   Correct 20 (29.85) 47 (70.15)

   Incorrect/don’t know 16 (14.29) 96 (85.71)

A male can tell if he has HPV. 0.0372

   Correct 20 (28.57) 50 (71.43)

   Incorrect/Don’t know 16 (15.24) 89 (84.76)

The HPV vaccine is given in one injection. <0.0001

   Correct 26 (50.98) 25 (49.02)

   Incorrect/don’t know 9 (7.09) 118 (92.91)

The best time for girls to get the HPV vaccination is between 11 and 12 
but girls can also benefit from getting it when they are between the ages 
of 9-26.

<0.0001

   Correct 28 (35.90) 50 (64.10)

   Incorrect/Don’t know 8 (7.84) 94 (92.16)

The best time for boys to get the HPV vaccination is between 11 and 12 
but boys can also benefit from getting it when they are between the ages 
of 9-21.

<0.0001

   Correct 26 (36.62) 45 (63.38)

   Incorrect/Don’t know 11 (10.09) 98 (89.91)

1
Missing values are not shown in this table and were excluded from analysis. See Table 3 for counts of missing values for each question.
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2
Percentages calculated out of row totals.

3
p-values calculated using Fisher’s Exact Test for Count Data (this test chosen due to small cell sizes).

4
Boldface indicates significance p<0.05.
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