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Abstract

Purpose: The purpose of this longitudinal study was to identify individual and interpersonal 

factors associated with human papillomavirus (HPV) vaccine series completion in a sample of 

low-income Latina/o adolescent girls and boys.

Methods: Caregiver-adolescent dyads (N=161) were recruited from a rural Federally Qualified 

Health Center in southwest Florida when the adolescent (aged 11–17) received the first dose of 

HPV vaccine. Dyads completed a baseline assessment that measured demographic and cultural 

characteristics, past medical history, provider-patient communication, HPV knowledge, health 

beliefs about completing the series, and the adolescent’s experience receiving the first dose. Using 
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Implications and Contribution
Rates of HPV vaccine series completion among U.S. adolescents are unacceptably low. To inform future interventions, this 
longitudinal study identified key caregiver and adolescent factors associated with series completion among low-income Latina/o 
adolescents. Findings point to the importance of involving both health care providers and parent-adolescent dyads in intervention 
efforts.
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multivariable logistic regression we identified caregiver and adolescent-related factors associated 

with series completion (receipt of three doses of HPV vaccine within one year of initiation), as 

indicated in the adolescent’s medical record and state immunization registry.

Results: Within one year of initiation, 57% (n=92) completed the 3-dose series. Missed 

opportunities for completion were observed for 20% of the sample who returned to the clinic. 

Caregiver-related predictors of completion included education, self-efficacy to complete the series, 

and knowledge of the required number of doses. Adolescent-related predictors included age, 

influenza vaccination within the past two years, having a chronic medical condition, reason for the 

baseline visit, and receipt of written information about HPV vaccination from a health care 

provider.

Conclusions: Findings highlight important opportunities for improving completion of the HPV 

vaccine series among Latina/o adolescents. Intervention efforts should involve health care 

providers and parent-adolescent dyads and prioritize evidence-based strategies for reducing missed 

opportunities for series completion.
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Human papillomavirus (HPV) vaccination is a safe and effective strategy for preventing 

HPV-related cancers, yet vaccination rates in the United States remain well below target 

goals [1]. Data from the 2017 National Immunization Survey-Teen indicate that 65.5% of 

13–17 year-old adolescents, respectively, have received at least one dose of HPV vaccine 

[2]. Rates of series completion are even lower with only 53% and 44% of adolescent girls 

and boys, respectively, meeting criteria for series completion (i.e., three doses per the 

original guidelines or two doses if the first dose was administered before the child’s 15th 

birthday, per updated guidelines from December 2016) [2, 3]. Of additional concern, recent 

studies suggest that timely follow-through (i.e., completion of the series within one year of 

initiation) has declined over time [4]. Identifying factors that facilitate and hinder series 

completion is critical for the development of effective interventions to increase HPV vaccine 

completion.

The current study sought to identify predictors of HPV vaccine series completion in a 

sample of low-income Latina/o adolescents. We focused on this population given the 

multiple social disadvantages (e.g., poverty, low educational attainment, low healthy literacy, 

poor access to care) that disproportionately affect Latinos and increase their risk for cancer-

related morbidity and mortality [5, 6]. For instance, the incidence of cervical cancer is 40% 

higher among Latina women compared to White women living in the United States [5]. We 

conducted a prospective study to identify both modifiable and non-modifiable predictors of 

series completion. Most previous studies on completion have involved retrospective reviews 

of electronic medical records or health database claims and focused largely on socio-

demographic characteristics and health care utilization [7–11]. While this prior work 

identifies subgroups that could benefit from targeted interventions, it offers less insight into 

the content for such interventions. The current study helps fill this gap in the literature.
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The purpose of this longitudinal study was to identify factors associated with HPV vaccine 

series completion among Latina/o adolescents. The study was guided by a multilevel 

socioecological framework that identifies individual (e.g., psychosocial health beliefs, 

cultural characteristics), interpersonal (e.g., provider recommendation), organizational (e.g., 

clinic procedures), and societal factors (e.g., Vaccines for Children program) that can 

influence HPV vaccination [12]. Our study focused primarily on factors from the first two 

levels. We used the Theory of Planned Behavior (TPB) [13] and the Health Belief Model 

(HBM) [14] to identify health beliefs associated with series completion. The TPB proposes 

that attitudes, subjective norms, and perceived behavioral control inform people’s intentions 

to engage in a health behavior (i.e., complete the vaccine series), which in turn are believed 

to directly affect behavior. The HBM proposes that people’s decisions to engage in health 

behavior are a function of their perceived susceptibility to and perceived severity of the 

threat (HPV infection), as well as their self-efficacy and perceived benefits and barriers to 

engaging in the health behavior. We examined individual- and interpersonal-level factors 

associated with series completion for both members of the parent-adolescent dyad.

Methods

Participants and Procedure

Caregiver-adolescent dyads were recruited from the pediatrics clinic of a rural Federally 

Qualified Health Center (FQHC) in southwest Florida when the adolescent received the first 

dose of HPV vaccine. To be eligible, youth had to receive the first dose of HPV vaccine the 

day of the baseline assessment, be 11–17 years old, identify as Hispanic or Latina/o, and be 

able to read or understand English and/or Spanish. The caregiver accompanying the 

adolescent had to meet these last two aforementioned criteria to be eligible for the study. All 

study materials were available in English and Spanish and assessments were conducted in 

participants’ preferred language. The baseline assessment took place between July 2014 and 

May 2016. One year from baseline, we accessed the adolescent’s electronic health record 

(EHR) to determine whether they received additional doses of HPV vaccine. We also 

consulted the Florida Immunization Registry (Florida SHOTS) to capture any doses received 

at other clinics in Florida. All youth received the first dose of HPV vaccine before the 

Advisory Committee on Immunization Practices implemented the change to a 2-dose series 

[3]; thus series completion was defined as receipt of three doses within one year of initiation. 

The study was approved by university Institutional Review Boards.

With the assistance of clinic staff, caregiver-adolescent dyads (N=164) were recruited by the 

bilingual Latina project coordinator. Once the vaccine was ordered, the nurse notified the 

coordinator of the recruitment opportunity. After introducing the study, the coordinator 

obtained informed consent and child assent from the caregiver and adolescent, respectively. 

The coordinator left the exam room during vaccine administration and then returned to 

conduct the baseline assessment. Caregivers were invited to complete a face-to-face 

interview. Adolescents could complete an interview or paper-pencil survey; most (97%) 

chose the survey. The coordinator helped the adolescent begin the survey and then 

interviewed the caregiver. The coordinator reassured the adolescent that she was available to 

answer questions and provide assistance if needed. On average, adolescent and caregiver 
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assessments took about 15 and 30 minutes, respectively, to administer. Dyads unable to 

complete the assessment that day (n=33) could complete it later via phone or at a location of 

their choosing. Adolescents and caregivers received a $15 and $25 gift card, respectively, for 

their participation. Following standard clinical practice, caregivers were asked to schedule an 

appointment for their daughter/son’s second dose of HPV vaccine before leaving the clinic.

Data from three dyads were excluded due to ineligibility (i.e., the adolescent received the 

second dose of HPV vaccine the day of the baseline assessment). Thus our final sample 

included 161 caregiver-adolescent dyads. In total, 41 of the 202 potentially eligible dyads 

declined participation or never responded to the study coordinator’s invitation to enroll, 

corresponding to an 80% enrollment rate.

Measures

Caregiver and adolescent assessments are available in the supplemental material.

Caregiver Assessment.—We assessed caregiver and child demographics, cultural 

characteristics, past medical history, provider-caregiver communication, HPV knowledge, 

and health beliefs about their daughter/son completing the HPV vaccine series. Cultural 

characteristics included country of birth, years in the United States if foreign-born, interview 

language, acculturation, and migrant farm work. Acculturation was assessed with the 42-

item Abbreviated Multidimensional Acculturation Scale [15], which includes two subscales 

representing acquisition of U.S. culture (U.S. acculturation; Cronbach’s alpha α=.96; a 

measure of internal consistency) and retention of Latina/o culture (Latina/o enculturation; 

α=.93), respectively. We also assessed history of abnormal Pap test and personal and/or 

family history of HPV-related disease. Caregivers were asked whether a health care provider 

instructed them to return their daughter/son to the clinic for additional doses of HPV 

vaccine.

HPV and HPV vaccine knowledge were assessed with ten and five true/false items, 

respectively [16]. Composite scores were computed for each knowledge domain by 

assigning one point for each correct response. Participants who had not heard of HPV or 

HPV vaccine prior to the baseline visit received a score of zero on the respective composite. 

Additionally, caregivers were asked how many doses of HPV vaccine they thought their 

child was supposed to receive. If the caregiver gave a response other than “three doses,” the 

coordinator clarified the correct answer before continuing the interview.

Items assessing TPB and HBM health beliefs were drawn from Mullins and colleagues [17] 

and adapted to reflect beliefs about series completion. To reduce participant burden, most 

constructs were assessed with one or two items. Composite scores were computed for 

multiple-item constructs. TPB constructs included attitudes toward childhood vaccines, 

attitudes toward series completion, subjective norms, perceived behavioral control, and 

intentions to complete the series. HBM constructs included perceived susceptibility, 

perceived severity, self-efficacy to complete the series, and benefits of and barriers to 

completion. Perceived barriers included time constraints, daughter/son’s fear of shots, 

vaccine safety perceptions, and concerns about sexual disinhibition.
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Adolescent Assessment.—We assessed cultural characteristics (interview language, 

acculturation), HPV knowledge, health beliefs, provider-adolescent communication, and the 

adolescent’s experience receiving the first dose of HPV vaccine. Acculturation was assessed 

with the 12-item Brief Acculturation Rating Scale for Mexican Americans-II for Children 

and Adolescents [18], which includes two subscales representing U.S. acculturation (α=.70) 

and Latina/o enculturation (α=.85), respectively. To assess HPV knowledge, youth were 

asked whether HPV causes cancer in girls and boys and how many “shots” they thought they 

were supposed to receive. As with caregivers, the correct number was clarified before 

completing the remainder of the survey. Adolescents were asked whether they had seen or 

heard an ad for the HPV vaccine. Similar to caregivers, health beliefs items were drawn 

from previous research [17]. TPB constructs included subjective norms and intentions to 

complete the series. HBM constructs included perceived susceptibility, perceived severity, 

benefits of and barriers to completion.

Youth were asked whether a health care provider talked with them about various topics 

during the baseline visit (e.g., benefits and side effects of HPV vaccination) and explained 

what HPV is and how it is spread. Adolescents also reported whether a provider gave them 

or their caregiver written information about HPV vaccination and told them to return to the 

clinic for additional doses of HPV vaccine. Finally, youth were asked about anxiety when 

receiving “shots” and any side effects (i.e., pain, dizziness) experienced after vaccine 

administration. Provider communication and visit experience items were drawn from 

previous research [19, 20].

Medical Record Data.—One year from the baseline visit we accessed the adolescent’s 

EHR to assess whether additional doses of HPV vaccine were received and the date(s) of 

administration. Additional variables drawn from the EHR included: reason for clinic visit at 

baseline (e.g., well-child visit), additional vaccines administered at baseline, receipt of 

influenza vaccine in the past two years, vaccine-related adverse events in the past year, 

diagnosis with a chronic medical condition (e.g., asthma, obesity), clinic visits in the past 

year, and whether the adolescent’s caregiver received a reminder (e.g., magnet, reminder 

card) at baseline to return for the remaining doses of HPV vaccine.

Statistical Analyses

The primary outcome variable was HPV vaccine series completion defined as receipt of 

three doses of HPV vaccine within one year of initiation (yes/no). To assess timeliness of 

HPV vaccination we calculated the interval between each dose. To assess missed 

opportunities for completion—defined as contact with the clinic that did not result in the 

adolescent receiving additional doses to complete the series (excluding acute/emergency 

visits where HPV vaccine may have been contraindicated)—we compared completion rates 

among adolescents who did vs. did not return to the clinic at least 2 times within the one 

year follow-up period. We used univariable logistic regression to identify caregiver and 

adolescent correlates of HPV vaccine completion. All variables associated with completion 

at p ≤ .10 were subsequently entered into a multivariable logistic regression analysis. 

Separate multivariable analyses were conducted for caregiver and adolescent predictors, as 
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well as a combined multivariable model that included both. Analyses were conducted with 

SPSS Version 23.

Results

Sample Characteristics

Sample characteristics for caregivers and adolescents are provided in Tables 1 and 2, 

respectively. Eleven percent of caregivers reported having no formal education. The large 

majority of caregivers were foreign-born and conducted the baseline assessment in Spanish. 

Approximately 44% of families had at least one household family member who engaged in 

migrant farm work. Most youth initiated the series at age 11 years and were accompanied to 

the clinic by their mother. The majority of adolescents received public insurance and were 

eligible for free school meals.

Over 90% of adolescents were attending the clinic for a well-child visit when they initiated 

the series. Youth received an average of three vaccines at baseline, with 61% receiving the 

adolescent platform. Vaccine-related adverse events documented in the EHR were mild and 

rare and thus are not discussed further. Over two-thirds of adolescents reported that a 

provider told them to return for more doses of HPV vaccine, but only 39% reported 

receiving written information about HPV vaccination from a provider.

HPV Vaccine Series Completion, Timeliness, and Missed Opportunities

Within one year of initiation, 57% (n=92) of adolescents completed the 3-dose series, 26% 

(n=42) received two doses, and 17% (n=27) received only the initial dose of HPV vaccine. 

Among completers, the mean interval between doses 1 and 2 was 69 days (SD=18), between 

doses 2 and 3 was 152 days (SD=52), and between doses 1 and 3 was 221 days (SD=55). All 

youth met the recommended minimum interval between each dose. Forty-two percent 

(n=68) of completers received all three doses within seven months of initiation. Eighteen 

adolescents (11%) never returned to the clinic during the follow-up period. Excluding visits 

with contraindications, 59% of the sample (n=95) returned to the clinic at least twice within 

the follow-up period, of whom 80% (n=76 or 47% of the total sample) completed the series. 

Thus missed opportunities for completion were observed for n=19 adolescents (20% of the 

subset with ≥2 visits or 12% of the total sample).

Caregiver Predictors of Series Completion

Univariable predictors of completion included caregiver education, knowledge of the correct 

number of doses required, self-efficacy to complete the series, and intentions to complete the 

series (Table 1). Relative to adolescents whose caregivers completed some grade school, 

middle school, and/or high school, the odds of completion were 65% and 72% lower among 

youth whose caregivers had no formal education or a high school diploma or more 

education, respectively. The odds of completion were nearly twice as high among 

adolescents of caregivers who knew (vs. did not know) the correct number of doses. Higher 

scores on both self-efficacy and intentions to complete the series were associated with 

greater odds of completion. In the multivariable analysis, caregiver education and self-
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efficacy emerged as statistically significant independent predictors, with a marginally 

significant relationship observed for knowledge of the required number of doses.

Adolescent Predictors of Series Completion

Univariable predictors of completion included age, acculturation, influenza vaccination, 

having a chronic medical condition, vaccine safety perceptions, pain after the injection, 

reason for the baseline clinic visit, provider recommendation to return for more doses, and 

receipt of written information about HPV vaccination (Table 2). The odds of completion 

were twice as high among youth who initiated the series at age 11 or 12 relative to those 

who initiated between ages 13–17. Likewise, adolescents who received influenza vaccine in 

the past two years had twice the odds of completing the series. Adolescents with a chronic 

condition were less likely to complete the series, as were youth who received the first dose 

during a well-child visit. We observed a crossover interaction between U.S. acculturation 

and Latina/o enculturation such that adolescents who scored low on both scales or high on 

both scales were most likely to complete the series. Youth who perceived HPV vaccination 

to be safer were more likely to be completers. Adolescents who reported pain after the first 

dose had over twice the odds of completing the series relative to those who reported no pain. 

Finally, receiving written information about HPV vaccination and reporting that a provider 

instructed them to return for more doses were associated with a 145% and 131% increase in 

the odds of completion, respectively. In the multivariable analysis, age, influenza 

vaccination, chronic condition, reason for baseline visit, and receipt of written information 

emerged as statistically significant independent predictors, with marginally significant 

relationships observed for provider recommendation and acculturation.

Combined Multivariable Model

When caregiver and adolescent univariable predictors were entered simultaneously into a 

multivariable model, the following statistically significant independent predictors of 

completion were identified: caregiver education, adolescent age, influenza vaccination, 

chronic medical condition, and reason for baseline visit (Table 3). Marginally significant 

relationships were observed for caregiver knowledge of the required number of doses, 

caregiver self-efficacy, and adolescent report of receiving written information about HPV 

vaccination.

Discussion

This longitudinal study investigated predictors of HPV vaccine series completion in a 

sample of low-income Latina/o adolescents. Within one year of initiation, 57% of 

adolescents completed the 3-dose series, a percentage that is nearly identical to current 

national rates of series completion among Hispanic adolescents [2]. Missed opportunities for 

series completion were observed for approximately 20% of the sample with sufficient 

clinical contact. The study identified several individual and interpersonal-level predictors of 

HPV vaccine series completion specific to Latina/o caregivers and their adolescent daughters 

or sons. Findings have important implications for clinical practice and interventions aimed at 

increasing series completion among low-income Latina/o adolescents.
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Results were largely consistent with previous research, although several notable differences 

and some new findings were observed. Consistent with previous studies, completion was 

associated with caregiver education, caregiver self-efficacy, knowledge of the required 

number of doses (caregivers only), provider recommendation to return for additional doses 

(adolescents only), and the reason for the clinic visit when the first dose was administered 

[19, 21–25]. Similar to Gold and colleagues [19], we observed lower rates of completion 

among youth who initiated the series during a well-child visit versus an immunization-only 

or follow-up visit. Findings for caregiver education mirrored those from Henry and 

colleagues [23], who observed higher rates of completion among 13–17 year-old boys whose 

mothers had <12 years of education compared to those whose mothers had a college degree 

or more. Consistent with previous research demonstrating the importance of provider 

recommendation for promoting HPV vaccine [26–30], youth who recalled that a provider 

gave them or their caregiver written information about HPV vaccination were more likely to 

complete the series. Such information could serve as an extra prompt to complete the series, 

particularly among patients who do not remember or understand the need to return for 

additional doses. Similar to a study of adolescents from rural-frontier states [31], we 

observed higher rates of completion among youth who received an influenza vaccine within 

the past two years. This finding could reflect the generally positive attitudes toward 

childhood vaccination held among Latina/o families [32, 33] and/or more frequent clinic 

visits, which would provide greater opportunities for completion [10].

Contrary to previous findings [23, 31, 34], we observed higher rates of completion among 

11–12 year-olds relative to 13–17 year-olds. Higher completion rates in younger vs. older 

adolescents could reflect recent campaigns emphasizing the importance of series completion 

prior to age 13 [35, 36]. We also found that adolescents with a chronic medical condition 

were less likely to complete the series. Although such youth may require more frequent 

clinic visits for disease management, lower completion rates in this subgroup could reflect 

larger complexities faced by low-income families around managing their child’s chronic 

condition(s). Finally, although caregiver acculturation was not directly associated with 

completion, it is possible that it affected series completion indirectly via parents’ knowledge 

or health beliefs.

This work has important implications for clinical practice as well as interventions promoting 

HPV vaccine series completion among Latina/o adolescents. Findings underscore the central 

role of health care providers in encouraging completion. In addition to making strong 

recommendations for initiation [27–30], it is vital that providers clarify the number and 

timing of additional doses and convey the importance of completing the series. Furthermore, 

findings suggest that such communications should be directed at both parents and 

adolescents and be supplemented with written information. Ideally, any such information 

should be tailored to patients’ reading level and preferred language. Findings also highlight 

the importance of involving parent-adolescent dyads in HPV vaccination intervention 

efforts. Such interventions should focus on enhancing parents’ self-efficacy to complete the 

series, promoting collaborative patient-provider communication [30], and reducing missed 

opportunities for series completion. Evidence-based strategies for improving completion 

include asking parents to schedule the next appointment before leaving the clinic, using 

automated reminder/recall systems with parents and providers, conducting provider training, 
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and offering immunization-only visits [37–40]. Finally, we observed lower rates of 

completion among Latina/o adolescents with a chronic medical condition, youth who 

initiated the series after age 12, and adolescents who received the first dose during a well-

child visit, suggesting these subgroups may need additional attention to ensure series 

completion.

The current findings and their generalizability should be considered in light of study 

strengths and limitations. Strengths include its longitudinal design, assessment of parent-

adolescent dyads, emphasis on potentially modifiable predictors (e.g., health beliefs), and 

focus on an underserved rural Latina/o population. Limitations include the relatively small 

sample, potentially incomplete data in adolescents’ medical records, and the possibility that 

participating in the baseline assessment affected completion rates. Although migrant 

farmworker status did not predict completion, over 40% of families engaged in migrant farm 

work; thus it is possible that adolescents moved out of state or completed the series 

elsewhere. Further, this study was primarily limited to individual and interpersonal 

predictors of completion. Identifying organizational and societal factors that influence series 

completion should be a priority for future research. With respect to generalizability, we 

suspect the current findings would generalize most straightforwardly to other low-income 

and immigrant groups receiving care in FQHCs across the country, although more research 

is needed.

Conclusions

Rates of HPV vaccine series completion among U.S. adolescents continue to lag well below 

target levels. Findings from the present study highlight important opportunities for 

increasing series completion among Latina/o adolescents. Future interventions should 

reduce missed opportunities for series completion and engage providers, parents, and 

adolescents in intervention efforts. Ultimately, increasing rates of series completion could 

serve to reduce disparities in HPV-related cancers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

This research was supported by the National Cancer Institute of the National Institutes of Health (NIH) [award 
number R21CA178592]. The content is solely the responsibility of the authors and does not necessarily represent 
the official views of the NIH. We thank Evanjelina Alvarado for her assistance with data management. We also 
thank the health care providers and staff in the pediatrics clinic who assisted with this study. Finally, we are grateful 
to the many families who contributed to this project. Portions of this research were presented at the 2018 Annual 
Meeting of the Society of Behavioral Medicine, New Orleans, LA.

Abbreviations:

HPV Human Papillomavirus

Gerend et al. Page 9

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

[1]. Healthy People 2020 Washington, DC: U.S. Department of Health and Human Services, Office of 
Disease Prevention and Health Promotion Available at: https://www.healthypeople.gov/2020/
topics-objectives/topic/immunization-and-infectious-diseases/objectives. Accessed August 2, 
2018.

[2]. Walker TY, Elam-Evans LD, Yankey D, et al. National, regional, state, and selected local area 
vaccination coverage among adolescents aged 13–17 years - United States, 2017. MMWR Morb 
Mortal Wkly Rep 2018;67(33):909–17. DOI: 10.15585/mmwr.mm6733a1. [PubMed: 30138305] 

[3]. Meites E, Kempe A, Markowitz LE. Use of a 2-dose schedule for human papillomavirus 
vaccination - updated recommendations of the Advisory Committee on Immunization Practices. 
MMWR Morbidity and Mortality Weekly Report 2016;65(49):1405–8. DOI: 10.15585/
mmwr.mm6549a5. [PubMed: 27977643] 

[4]. Spencer JC, Brewer NT, Trogdon JG, et al. Predictors of human papillomavirus vaccine follow-
through among privately insured US patients. Am J Public Health 2018;108(7):946–50. DOI: 
10.2105/AJPH.2018.304408. [PubMed: 29771616] 

[5]. American Cancer Society. Cancer Facts & Figures for Hispanics/Latinos 2018-2020. Atlanta: 
American Cancer Society, Inc 2018.

[6]. Cokkinides VE, Bandi P, Siegel RL, Jemal A. Cancer-related risk factors and preventive measures 
in US Hispanics/Latinos. CA Cancer J Clin 2012;62(6):353–63. DOI: 10.3322/caac.21155. 
[PubMed: 22987448] 

[7]. Chao C, Velicer C, Slezak JM, Jacobsen SJ. Correlates for completion of 3-dose regimen of HPV 
vaccine in female members of a managed care organization. Mayo Clinic Proc 2009;84(10):864–
70. DOI: 10.1016/S0025-6196(11)60503-X.

[8]. Chou B, Krill LS, Horton BB, et al. Disparities in human papillomavirus vaccine completion 
among vaccine initiators. Obstet Gynecol 2011;118(1):14–20. DOI: 10.1097/AOG.
0b013e318220ebf3. [PubMed: 21691158] 

[9]. Neubrand TP, Breitkopf CR, Rupp R, et al. Factors associated with completion of the human 
papillomavirus vaccine series. Clinical Pediatr 2009;48(9):966–9. DOI: 
10.1177/0009922809337534.

[10]. Perkins RB, Brogly SB, Adams WG, Freund KM. Correlates of human papillomavirus 
vaccination rates in low-income, minority adolescents: a multicenter study. J Womens Health 
2012;21(8):813–20. DOI: 10.1089/jwh.2011.3364.

[11]. Widdice LE, Bernstein DI, Leonard AC, et al. Adherence to the HPV vaccine dosing intervals 
and factors associated with completion of 3 doses. Pediatrics 2011;127(1):77–84. DOI: 10.1542/
peds.2010-0812. [PubMed: 21149425] 

[12]. Fernandez ME, Allen JD, Mistry R, Kahn JA. Integrating clinical, community, and policy 
perspectives on human papillomavirus vaccination. Annu Rev Public Health 2010;31:235–52. 
DOI: 10.1146/annurev.publhealth.012809.103609. [PubMed: 20001821] 

[13]. Ajzen I The theory of planned behavior. Org Behav Hum 12 1991;50:179–211.

[14]. Rosenstock IM. Historical origins of the health belief model. Health Educ Monogr 1974;2:328–
35.

[15]. Zea MC, Asner-Self KK, Birman D, Buki LP. The abbreviated multidimensional acculturation 
scale: empirical validation with two Latino/Latina samples. Cult Divers Ethn Min 2003;9(2):107–
26.

[16]. Gerend MA, Zapata C, Reyes E. Predictors of human papillomavirus vaccination among 
daughters of low-income Latina mothers: the role of acculturation. J Adolesc Health 2013;53(5):
623–9. DOI: 10.1016/j.jadohealth.2013.06.006. [PubMed: 23871803] 

[17]. Mullins TL, Zimet GD, Rosenthal SL, et al. Adolescent perceptions of risk and need for safer 
sexual behaviors after first human papillomavirus vaccination. Arch Pediat Adol Med 
2012;166(1):82–8. DOI: 10.1001/archpediatrics.2011.186.

[18]. Bauman S The reliability and validity of the brief acculturation rating scale for Mexican 
Americans-II for children and adolescents. Hisp J Behav Sci 2005;27(4):426–41.

Gerend et al. Page 10

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives


[19]. Gold R, Naleway A, Riedlinger K. Factors predicting completion of the human papillomavirus 
vaccine series. J Adolesc Health 2013;52(4):427–32. DOI: 10.1016/j.jadohealth.2012.09.009. 
[PubMed: 23298984] 

[20]. Naleway AL, Gold R, Drew L, et al. Reported adverse events in young women following 
quadrivalent human papillomavirus vaccination. J Womens Health 2012;21(4):425–32. DOI: 
10.1089/jwh.2011.2895.

[21]. Gerend MA, Shepherd JE. Predicting human papillomavirus vaccine uptake in young adult 
women: comparing the health belief model and theory of planned behavior. Ann Behav Med 
2012;44(2):171–80. DOI: 10.1007/s12160-012-9366-5. [PubMed: 22547155] 

[22]. Henry KA, Swiecki-Sikora AL, Stroup AM, et al. Area-based socioeconomic factors and Human 
Papillomavirus (HPV) vaccination among teen boys in the United States. BMC Public Health 
2017;18(1):19 DOI: 10.1186/s12889-017-4567-2. [PubMed: 28709420] 

[23]. Reiter PL, Gupta K, Brewer NT, et al. Provider-verified HPV vaccine coverage among a national 
sample of Hispanic adolescent females. Cancer Epidemiol Biomarkers Prev 2014;23(5):742–54. 
DOI: 10.1158/1055-9965.EPI-13-0979. [PubMed: 24633142] 

[24]. Rodriguez SA, Savas LS, Baumler E, et al. Parental predictors of HPV vaccine initiation among 
low-income Hispanic females aged 11–17years. Vaccine 2018;36(33):5084–90. DOI: 10.1016/
j.vaccine.2018.06.071. [PubMed: 29980388] 

[25]. Smith PJ, Stokley S, Bednarczyk RA, et al. HPV vaccination coverage of teen girls: the influence 
of health care providers. Vaccine 2016;34(13):1604–10. DOI: 10.1016/j.vaccine.2016.01.061. 
[PubMed: 26854907] 

[26]. Dempsey AF, O’Leary ST. Human papillomavirus vaccination: narrative review of studies on 
how providers’ vaccine communication affects attitudes and uptake. Acad Pediatr 
2018;18(2S):S23–S7. DOI: 10.1016/j.acap.2017.09.001. [PubMed: 29502633] 

[27]. Etter DJ, Zimet GD, Rickert VI. Human papillomavirus vaccine in adolescent women: a 2012 
update. Curr Opin Obstet Gynecol 2012;24(5):305–10. DOI: 10.1097/GCO.0b013e3283567005. 
[PubMed: 22781077] 

[28]. Gilkey MB, Calo WA, Moss JL, et al. Provider communication and HPV vaccination: The impact 
of recommendation quality. Vaccine 2016;34(9):1187–92. DOI: 10.1016/j.vaccine.2016.01.023. 
[PubMed: 26812078] 

[29]. Holman DM, Benard V, Roland KB, et al. Barriers to human papillomavirus vaccination among 
US adolescents: a systematic review of the literature. JAMA Pediatr 2014;168(1):76–82. DOI: 
10.1001/jamapediatrics.2013.2752. [PubMed: 24276343] 

[30]. Moss JL, Gilkey MB, Rimer BK, Brewer NT. Disparities in collaborative patient-provider 
communication about human papillomavirus (HPV) vaccination. Hum Vaccin Immunother 
2016;12(6):1476–83. DOI: 10.1080/21645515.2015.1128601. [PubMed: 26786888] 

[31]. Prislin R, Suarez L, Simpson DM, Dyer JA. When acculturation hurts: the case of immunization. 
Soc Sci Med 1998;47(12):1947–56. [PubMed: 10075238] 

[32]. Wentzell E, Flores YN, Salmeron J, Bastani R. Factors influencing Mexican women’s decisions 
to vaccinate daughters against HPV in the United States and Mexico. Fam Community Health 
2016;39(4):310–9. DOI: 10.1097/FCH.0000000000000102. [PubMed: 27536936] 

[33]. Du P, Camacho F, McCall-Hosenfeld J, et al. Human papillomavirus vaccination among adults 
and children in 5 US states. J Public Health Manag Pract 2015;21(6):573–83. DOI: 10.1097/
PHH.0000000000000271. [PubMed: 26035648] 

[34]. Lai D, Ding Q, Bodson J, et al. Factors associated with increased HPV vaccine use in rural-
frontier U.S. states. Public Health Nurs 2016;33(4):283–94. DOI: 10.1111/phn.12223. [PubMed: 
26331614] 

[35]. American Cancer Society. Our HPV Vaccination Initiatives. Available at: https://www.cancer.org/
health-care-professionals/hpv-vaccination-information-for-health-professionals/our-hpv-
vaccination-initatives.html. Accessed August 2, 2018.

[36]. Centers for Disease Control and Prevention. Human Papillomavirus (HPV). Available at: https://
www.cdc.gov/hpv/index.html. Accessed August 2, 2018.

Gerend et al. Page 11

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cancer.org/health-care-professionals/hpv-vaccination-information-for-health-professionals/our-hpv-vaccination-initatives.html
https://www.cancer.org/health-care-professionals/hpv-vaccination-information-for-health-professionals/our-hpv-vaccination-initatives.html
https://www.cancer.org/health-care-professionals/hpv-vaccination-information-for-health-professionals/our-hpv-vaccination-initatives.html
https://www.cdc.gov/hpv/index.html
https://www.cdc.gov/hpv/index.html


[37]. Centers for Disease Control and Prevention. Immunization strategies for healthcare practices and 
providers In: Hamborsky J, Kroger A, Wolfe C, editors. Epidemiology and prevention of vaccine-
preventable diseases, 13th ed Washington, DC: Public Health Foundation; 2015 p. 33–46.

[38]. Dempsey AF, Pyrznawoski J, Lockhart S, et al. Effect of a health care professional 
communication training intervention on adolescent human papillomavirus vaccination: A cluster 
randomized clinical trial. JAMA Pediatr 2018;172(5):e180016 DOI: 10.1001/jamapediatrics.
2018.0016. [PubMed: 29507952] 

[39]. Rand CM, Vincelli P, Goldstein NP, et al. Effects of phone and text message reminders on 
completion of the human papillomavirus vaccine series. J Adolesc Health 2017;60(1):113–9. 
DOI: 10.1016/j.jadohealth.2016.09.011. [PubMed: 27836533] 

[40]. Tiro JA, Sanders JM, Pruitt SL, et al. Promoting HPV vaccination in safety-net clinics: A 
randomized trial. Pediatrics 2015;136(5):850–9. DOI: 10.1542/peds.2015-1563. [PubMed: 
26482674] 

Gerend et al. Page 12

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 13

Ta
b

le
 1

.

C
ar

eg
iv

er
 V

ar
ia

bl
es

: D
es

cr
ip

tiv
e 

St
at

is
tic

s 
(O

ve
ra

ll 
an

d 
by

 C
om

pl
et

io
n 

St
at

us
) 

an
d 

R
es

ul
ts

 f
ro

m
 U

ni
va

ri
ab

le
 a

nd
 M

ul
tiv

ar
ia

bl
e 

L
og

is
tic

 R
eg

re
ss

io
n 

A
na

ly
se

s

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 

A
na

ly
si

sa  O
R

 (
95

%
 

C
I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

D
em

og
ra

ph
ic

s

A
ge

 in
 y

ea
rs

37
.8

4 
(6

.3
3)

37
.4

4 
(6

.6
7)

38
.1

4 
(6

.0
9)

1.
02

 (
0.

97
, 1

.0
7)

R
ac

eb

 
O

th
er

 o
r 

un
kn

ow
n

13
1 

(8
1)

75
/1

31
 (

57
)

R
E

F

 
W

hi
te

30
 (

19
)

17
/3

0 
(5

7)
0.

98
 (

0.
44

, 2
.1

8)

E
du

ca
tio

n

 
G

ra
de

s 
1–

12
c

11
8 

(7
4)

76
/1

18
 (

64
)

R
E

F
R

E
F

 
N

o 
fo

rm
al

 e
du

ca
tio

n
18

 (
11

)
7/

18
 (

39
)

0.
35

 (
0.

13
, 0

.9
8)

*
0.

58
 (

0.
17

, 1
.8

7)

 
H

ig
h 

sc
ho

ol
 g

ra
d 

or
 m

or
e

24
 (

15
)

8/
24

 (
33

)
0.

28
 (

0.
11

, 0
.7

0)
*

0.
18

 (
0.

07
, 0

.4
8)

*

G
en

de
r

 
M

al
e

4 
(3

)
2/

4 
(5

0)
R

E
F

 
Fe

m
al

e
15

7 
(9

8)
90

/1
57

 (
57

)
1.

34
 (

0.
18

, 9
.7

8)

D
au

gh
te

r/
so

n 
el

ig
ib

le
 f

or
 f

re
e 

m
ea

ls
d

 
N

o
2 

(1
)

1/
2 

(5
0)

R
E

F

 
Y

es
13

9 
(9

9)
79

/1
39

 (
57

)
1.

32
 (

0.
08

, 2
1.

48
)

R
el

at
io

ns
hi

p 
st

at
us

 
M

ar
ri

ed
79

 (
49

)
45

/7
9 

(5
7)

R
E

F

 
L

iv
in

g 
w

ith
 p

ar
tn

er
49

 (
30

)
29

/4
9 

(5
9)

1.
10

 (
0.

53
, 2

.2
6)

 
D

iv
or

ce
d

10
 (

6)
6/

10
 (

60
)

1.
13

 (
0.

30
, 4

.3
3)

 
Si

ng
le

23
 (

14
)

12
/2

3 
(5

2)
0.

82
 (

0.
33

, 2
.0

9)

D
au

gh
te

r/
so

n’
s 

m
ot

he
r

 
N

o
7 

(4
)

2/
7 

(2
9)

R
E

F

 
Y

es
15

4 
(9

6)
90

/1
54

 (
58

)
3.

52
 (

0.
66

, 1
8.

69
)

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 14

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 

A
na

ly
si

sa  O
R

 (
95

%
 

C
I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

H
ea

lth
 in

su
ra

nc
e

 
N

on
e

12
4 

(7
8)

71
/1

24
 (

57
)

R
E

F

 
Pr

iv
at

e
18

 (
11

)
9/

18
 (

50
)

0.
75

 (
0.

28
, 2

.0
1)

 
Pu

bl
ic

17
 (

11
)

10
/1

7 
(5

9)
1.

07
 (

0.
38

, 2
.9

9)

C
ul

tu
ra

l C
ha

ra
ct

er
is

tic
s

B
or

n 
in

 U
.S

.

 
N

o
13

6 
(8

5)
79

/1
36

 (
58

)
R

E
F

 
Y

es
25

 (
16

)
13

/2
5 

(5
2)

0.
78

 (
0.

33
, 1

.8
4)

R
eg

io
n 

of
 b

ir
th

 
U

ni
te

d 
St

at
es

25
 (

16
)

13
/2

5 
(5

2)
R

E
F

 
M

ex
ic

o
96

 (
61

)
56

/9
6 

(5
8)

1.
29

 (
0.

53
, 3

.1
3)

 
C

en
tr

al
 A

m
er

ic
a

37
 (

23
)

21
/3

7 
(5

7)
1.

21
 (

0.
44

, 3
.3

6)

Y
ea

rs
 in

 U
.S

.e

 
5–

15
 y

ea
rs

68
 (

50
)

39
/6

8 
(5

7)
R

E
F

 
16

–2
5 

ye
ar

s
50

 (
37

)
30

/5
0 

(6
0)

1.
12

 (
0.

53
, 2

.3
4)

 
>

25
 y

ea
rs

18
 (

13
)

10
/1

8 
(5

6)
0.

93
 (

0.
33

, 2
.6

5)

In
te

rv
ie

w
 la

ng
ua

ge

 
Sp

an
is

h
12

8 
(8

0)
76

/1
28

 (
59

)
R

E
F

 
E

ng
lis

h 
or

 c
om

bi
na

tio
n

33
 (

21
)

16
/3

3 
(4

9)
0.

64
 (

0.
30

, 1
.3

9)

A
cc

ul
tu

ra
tio

nf

 
U

.S
. a

cc
ul

tu
ra

tio
n

2.
31

 (
0.

75
)

2.
39

 (
0.

77
)

2.
24

 (
0.

74
)

0.
86

 (
0.

54
, 1

.3
6)

 
L

at
in

a/
o 

ac
cu

ltu
ra

tio
n

3.
20

 (
0.

46
)

3.
19

 (
0.

50
)

3.
21

 (
0.

43
)

1.
03

 (
0.

49
, 2

.1
8)

 
In

te
ra

ct
io

n 
te

rm
--

--
--

0.
98

 (
0.

36
, 2

.6
4)

M
ig

ra
nt

 f
ar

m
 w

or
k

 
E

nt
ir

e 
fa

m
ily

37
 (

23
)

20
/3

7 
(5

4)
R

E
F

 
Pa

re
nt

/o
th

er
 m

em
be

r
34

 (
21

)
19

/3
4 

(5
6)

1.
08

 (
0.

42
, 2

.7
5)

 
N

o 
on

e 
in

 f
am

ily
88

 (
55

)
51

/8
8 

(5
8)

1.
17

 (
0.

54
, 2

.5
4)

Pa
st

 M
ed

ic
al

 H
is

to
ry

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 15

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 

A
na

ly
si

sa  O
R

 (
95

%
 

C
I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

A
bn

or
m

al
 P

ap
 s

m
ea

rg

 
N

o 
or

 d
on

’t
 k

no
w

93
 (

59
)

54
/9

3 
(5

8)
R

E
F

 
Y

es
64

 (
41

)
36

/6
4 

(5
6)

0.
93

 (
0.

49
, 1

.7
7)

Pe
rs

on
al

/f
am

ily
 h

is
to

ry
 H

PV
-

re
la

te
d 

di
se

as
e

 
N

o 
or

 d
on

’t
 k

no
w

13
6 

(8
6)

80
/1

36
 (

59
)

R
E

F

 
Y

es
23

 (
15

)
10

/2
3 

(4
4)

0.
54

 (
0.

22
, 1

.3
1)

H
PV

 K
no

w
le

dg
e

K
no

w
le

dg
e 

# 
do

se
s 

re
qu

ir
ed

 
In

co
rr

ec
t o

r 
do

n’
t k

no
w

76
 (

47
)

37
/7

6 
(4

9)
R

E
F

R
E

F

 
C

or
re

ct
 (

3 
do

se
s)

85
 (

53
)

55
/8

5 
(6

5)
1.

93
 (

1.
03

, 3
.6

4)
*

2.
04

 (
0.

97
, 4

.2
8)

+

H
PV

 k
no

w
le

dg
eh

3.
57

 (
3.

20
)

3.
74

 (
3.

22
)

3.
43

 (
3.

20
)

0.
97

 (
0.

88
, 1

.0
7)

H
PV

 v
ac

ci
ne

 k
no

w
le

dg
ei

1.
44

 (
1.

76
)

1.
29

 (
1.

68
)

1.
55

 (
1.

82
)

1.
09

 (
0.

91
, 1

.3
1)

H
ea

lth
 B

el
ie

fs

H
B

M
 H

ea
lth

 B
el

ie
fs

j

 
B

en
ef

its
3.

68
 (

0.
50

)
3.

63
 (

0.
50

)
3.

71
 (

0.
50

)
1.

34
 (

0.
72

, 2
.5

2)

 
T

im
e 

ba
rr

ie
r

1.
68

 (
0.

76
)

1.
75

 (
0.

77
)

1.
63

 (
0.

75
)

0.
80

 (
0.

53
, 1

.2
1)

 
Se

x 
di

si
nh

ib
iti

on
 b

ar
ri

er
1.

74
 (

1.
05

)
1.

83
 (

1.
16

)
1.

67
 (

0.
95

)
0.

86
 (

0.
62

, 1
.2

0)

 
D

au
gh

te
r/

so
n 

af
ra

id
 o

f 
sh

ot
s

2.
53

 (
1.

05
)

2.
54

 (
1.

05
)

2.
52

 (
1.

07
)

0.
98

 (
0.

72
, 1

.3
2)

 
V

ac
ci

ne
 s

af
et

y
3.

78
 (

0.
38

)
3.

76
 (

0.
39

)
3.

79
 (

0.
37

)
1.

19
 (

0.
51

, 2
.8

0)

 
Pe

rc
ei

ve
d 

se
ve

ri
ty

3.
47

 (
0.

85
)

3.
51

 (
0.

83
)

3.
43

 (
0.

87
)

0.
89

 (
0.

61
, 1

.3
0)

 
Pe

rc
ei

ve
d 

su
sc

ep
tib

ili
ty

3.
15

 (
0.

89
)

3.
18

 (
0.

89
)

3.
14

 (
0.

89
)

0.
95

 (
0.

65
, 1

.3
9)

 
Se

lf
-e

ff
ic

ac
y 

to
 c

om
pl

et
e

3.
78

 (
0.

46
)

3.
68

 (
0.

58
)

3.
86

 (
0.

33
)

2.
47

 (
1.

15
, 5

.3
2)

*
2.

50
 (

1.
03

, 6
.0

6)
*

T
PB

 H
ea

lth
 B

el
ie

fs
j

 
A

tti
tu

de
s 

to
w

ar
d 

va
cc

in
es

3.
85

 (
0.

51
)

3.
81

 (
0.

53
)

3.
89

 (
0.

49
)

1.
37

 (
0.

72
, 2

.6
1)

 
A

tti
tu

de
s 

to
w

ar
d 

co
m

pl
et

io
n

3.
69

 (
0.

48
)

3.
73

 (
0.

45
)

3.
67

 (
0.

50
)

0.
76

 (
0.

39
, 1

.5
0)

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 16

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 

A
na

ly
si

sa  O
R

 (
95

%
 

C
I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

 
Su

bj
ec

tiv
e 

no
rm

s
12

.4
7 

(3
.2

0)
12

.2
5 

(3
.2

1)
12

.6
3 

(3
.1

9)
1.

04
 (

0.
94

, 1
.1

5)

 
PB

C
3.

91
 (

0.
29

)
3.

88
 (

0.
32

)
3.

92
 (

0.
27

)
1.

57
 (

0.
54

, 4
.5

7)

 
In

te
nt

io
ns

 to
 c

om
pl

et
e

3.
86

 (
0.

37
)

3.
78

 (
0.

45
)

3.
92

 (
0.

27
)

3.
05

 (
1.

19
, 7

.8
1)

*
1.

61
 (

0.
52

, 4
.9

9)

Pr
ov

id
er

 C
om

m
un

ic
at

io
n

Pr
ov

id
er

 to
ld

 C
G

 to
 r

et
ur

nk

 
N

o
32

 (
20

)
16

/3
2 

(5
0)

R
E

F

 
Y

es
12

9 
(8

0)
76

/1
29

 (
59

)
1.

43
 (

0.
66

, 3
.1

2)

R
em

in
de

r 
gi

ve
n 

to
 C

G
l

 
N

o
7 

(5
)

4/
7 

(5
7)

R
E

F

 
Y

es
15

0 
(9

6)
86

/1
50

 (
57

)
1.

01
 (

0.
22

, 4
.6

6)

N
ot

e.
 R

E
F 

=
 R

ef
er

en
ce

 c
at

eg
or

y 
in

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

. O
R

 =
 o

dd
s 

ra
tio

. C
I 

=
 c

on
fi

de
nc

e 
in

te
rv

al
. H

B
M

 =
 H

ea
lth

 B
el

ie
f 

M
od

el
. T

PB
 =

 T
he

or
y 

of
 P

la
nn

ed
 B

eh
av

io
r. 

PB
C

 =
 P

er
ce

iv
ed

 b
eh

av
io

ra
l 

co
nt

ro
l. 

C
G

 =
 c

ar
eg

iv
er

.

a V
ar

ia
bl

es
 a

ss
oc

ia
te

d 
w

ith
 c

om
pl

et
io

n 
at

 th
e 

un
iv

ar
ia

bl
e 

le
ve

l (
p 

≤ 
.1

0)
 w

er
e 

en
te

re
d 

si
m

ul
ta

ne
ou

sl
y 

in
to

 a
 m

ul
tiv

ar
ia

bl
e 

an
al

ys
is

.

b M
os

t p
ar

tic
ip

an
ts

 d
es

cr
ib

ed
 th

ei
r 

ra
ce

 a
s 

“H
is

pa
ni

c”
 o

r 
“L

at
in

a/
o”

; s
uc

h 
re

sp
on

se
s 

w
er

e 
co

de
d 

as
 “

un
kn

ow
n.

”

c C
om

pl
et

ed
 s

om
e 

gr
ad

e 
sc

ho
ol

, m
id

dl
e 

sc
ho

ol
, a

nd
/o

r 
hi

gh
 s

ch
oo

l.

d 20
 p

ar
tic

ip
an

ts
 a

re
 m

is
si

ng
 a

 r
es

po
ns

e 
to

 th
is

 q
ue

st
io

n 
be

ca
us

e 
it 

w
as

 a
dd

ed
 to

 th
e 

in
te

rv
ie

w
 a

ft
er

 d
at

a 
co

lle
ct

io
n 

ha
d 

al
re

ad
y 

be
gu

n.

e L
im

ite
d 

to
 f

or
ei

gn
-b

or
n 

ca
re

gi
ve

rs
 (

n=
13

6)

f Sc
or

es
 c

ou
ld

 r
an

ge
 f

ro
m

 1
.0

 to
 4

.0
, w

ith
 h

ig
he

r 
nu

m
be

rs
 s

ig
ni

fy
in

g 
gr

ea
te

r 
or

ie
nt

at
io

n 
to

w
ar

d 
th

e 
re

sp
ec

tiv
e 

cu
ltu

re
.

g N
ot

 a
pp

lic
ab

le
 to

 m
al

e 
ca

re
gi

ve
rs

 (
n=

4)
.

h Sc
or

es
 r

an
ge

d 
fr

om
 0

 to
 9

 w
ith

 h
ig

he
r 

sc
or

es
 r

ep
re

se
nt

in
g 

gr
ea

te
r 

kn
ow

le
dg

e 
ab

ou
t H

PV
 in

fe
ct

io
n.

i Sc
or

es
 r

an
ge

d 
fr

om
 0

 to
 5

 w
ith

 h
ig

he
r 

sc
or

es
 r

ep
re

se
nt

in
g 

gr
ea

te
r 

kn
ow

le
dg

e 
ab

ou
t H

PV
 v

ac
ci

na
tio

n.

j Sc
or

es
 o

n 
al

l h
ea

lth
 b

el
ie

fs
 e

xc
ep

t s
ub

je
ct

iv
e 

no
rm

s 
ra

ng
ed

 f
ro

m
 1

–4
 w

ith
 h

ig
he

r 
va

lu
es

 in
di

ca
tin

g 
m

or
e 

en
do

rs
em

en
t. 

Su
bj

ec
tiv

e 
no

rm
s 

w
as

 c
om

pu
te

d 
by

 ta
ki

ng
 th

e 
pr

od
uc

t o
f 

m
ul

tip
le

 it
em

s 
an

d 
th

us
 

co
ul

d 
ra

ng
e 

fr
om

 1
–1

6.

k Se
lf

-r
ep

or
te

d 
by

 th
e 

ca
re

gi
ve

r.

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 17
l In

di
ca

te
s 

w
he

th
er

 c
ar

eg
iv

er
 r

ec
ei

ve
d 

so
m

e 
ki

nd
 o

f 
re

m
in

de
r 

to
 r

et
ur

n 
fo

r 
th

e 
re

m
ai

ni
ng

 d
os

es
 (

e.
g.

, m
ag

ne
t, 

re
m

in
de

r 
ca

rd
),

 a
s 

re
co

rd
ed

 in
 th

e 
ad

ol
es

ce
nt

’s
 m

ed
ic

al
 r

ec
or

d.

* p 
≤ 

.0
5;

+ p 
≤ 

.1
0.

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 18

Ta
b

le
 2

.

A
do

le
sc

en
t V

ar
ia

bl
es

: D
es

cr
ip

tiv
e 

St
at

is
tic

s 
(O

ve
ra

ll 
an

d 
by

 C
om

pl
et

io
n 

St
at

us
) 

an
d 

R
es

ul
ts

 f
ro

m
 U

ni
va

ri
ab

le
 a

nd
 M

ul
tiv

ar
ia

bl
e 

L
og

is
tic

 R
eg

re
ss

io
n 

A
na

ly
se

s

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 A

na
ly

si
sa  O

R
 (

95
%

 
C

I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

D
em

og
ra

ph
ic

sb

A
ge

 o
f 

yo
ut

h 
at

 f
ir

st
 d

os
e

 
13

–1
7 

ye
ar

s
29

(1
8)

12
/2

9 
(4

1)
R

E
F

R
E

F

 
11

 o
r 

12
 y

ea
rs

13
2 

(8
2)

80
/1

32
 (

61
)

2.
18

 (
0.

96
, 4

.9
4)

+
3.

41
 (

1.
12

, 1
0.

39
)*

G
en

de
r

 
M

al
e

86
 (

53
)

50
/8

6 
(5

8)
R

E
F

 
Fe

m
al

e
75

 (
47

)
42

/7
5 

(5
6)

0.
92

 (
0.

49
, 1

.7
1)

R
ac

ec

 
O

th
er

 o
r 

un
kn

ow
n

13
4 

(8
3)

76
/1

34
 (

57
)

R
E

F

 
W

hi
te

27
(1

7)
16

/2
7 

(5
9)

1.
11

 (
0.

48
, 2

.5
7)

H
ea

lth
 in

su
ra

nc
e

 
N

on
e

10
 (

6)
5/

10
 (

50
)

R
E

F

 
Pr

iv
at

e
5 

(3
)

2/
5 

(4
0)

0.
67

 (
0.

08
, 5

.8
8)

 
Pu

bl
ic

14
5 

(9
1)

85
/1

45
 (

59
)

1.
42

 (
0.

39
, 5

.1
1)

C
ul

tu
ra

l C
ha

ra
ct

er
is

tic
s

B
or

n 
in

 U
Sb

 
N

o
5 

(3
)

2/
5 

(4
0)

R
E

F

 
Y

es
15

6 
(9

7)
90

/1
56

 (
58

)
2.

05
 (

0.
33

, 1
2.

59
)

In
te

rv
ie

w
 la

ng
ua

ge

 
Sp

an
is

h
3 

(2
)

1/
3 

(3
3)

R
E

F

 
E

ng
lis

h 
or

 c
om

bi
na

tio
n

15
8 

(9
8)

91
/1

58
 (

58
)

2.
72

 (
0.

24
, 3

0.
58

)

A
cc

ul
tu

ra
tio

nd

 
U

.S
. a

cc
ul

tu
ra

tio
n

4.
28

 (
0.

62
)

4.
20

 (
0.

68
)

4.
34

 (
0.

57
)

1.
61

 (
0.

93
, 2

.7
9)

+
1.

88
 (

0.
97

, 3
.6

3)
+

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 19

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 A

na
ly

si
sa  O

R
 (

95
%

 
C

I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

 
L

at
in

a/
o 

ac
cu

ltu
ra

tio
n

2.
97

 (
0.

97
)

2.
87

 (
0.

97
)

3.
04

 (
0.

97
)

1.
19

 (
0.

84
, 1

.6
9)

0.
99

 (
0.

65
, 1

.5
1)

 
In

te
ra

ct
io

n 
te

rm
--

--
--

2.
18

 (
1.

15
, 4

.1
1)

*
1.

67
 (

0.
82

, 3
.3

9)

Pa
st

 M
ed

ic
al

 H
is

to
ry

R
ec

ei
ve

d 
in

fl
ue

nz
a 

va
cc

in
ee

 
N

o
51

 (
32

)
23

/5
1 

(4
5)

R
E

F
R

E
F

 
Y

es
11

0 
(6

8)
69

/1
10

 (
63

)
2.

05
 (

1.
05

, 4
.0

2)
*

2.
87

 (
1.

17
, 7

.0
8)

*

H
as

 c
hr

on
ic

 c
on

di
tio

nf

 
N

o
87

 (
54

)
58

/8
7 

(6
7)

R
E

F
R

E
F

 
Y

es
74

 (
46

)
34

/7
4 

(4
6)

0.
43

 (
0.

22
, 0

.8
1)

*
0.

32
 (

0.
15

,0
.7

0)
*

H
PV

 K
no

w
le

dg
e

H
PV

 c
au

se
s 

ca
nc

er
 in

 g
ir

ls
?

 
N

o 
or

 D
on

’t
 k

no
w

13
1 

(8
1)

75
/1

31
 (

57
)

R
E

F

 
Y

es
30

 (
19

)
17

/3
0 

(5
7)

0.
98

 (
0.

44
, 2

.1
8)

H
PV

 c
au

se
s 

ca
nc

er
 in

 b
oy

s?

 
N

o 
or

 d
on

’t
 k

no
w

13
8 

(8
6)

81
/1

38
 (

59
)

R
E

F

 
Y

es
23

(1
4)

11
/2

3 
(4

8)
0.

65
 (

0.
27

, 1
.5

6)

H
ow

 m
an

y 
sh

ot
s 

ne
ed

ed
?

 
In

co
rr

ec
t o

r 
do

n’
t k

no
w

11
3 

(7
1)

67
/1

13
 (

59
)

R
E

F

 
C

or
re

ct
 (

3 
sh

ot
s)

47
 (

29
)

25
/4

7 
(5

3)
0.

78
 (

0.
39

, 1
.5

5)

Se
en

 a
d 

fo
r 

H
PV

 v
ac

ci
ne

 
N

o 
or

 d
on

’t
 k

no
w

14
0 

(8
7)

81
/1

40
 (

58
)

R
E

F

 
Y

es
21

 (
13

)
11

/2
1 

(5
2)

0.
80

 (
0.

32
, 2

.0
1)

H
ea

lth
 B

el
ie

fs

H
B

M
 H

ea
lth

 B
el

ie
fs

g

 
B

en
ef

its
3.

49
 (

0.
67

)
3.

45
 (

0.
69

)
3.

52
 (

0.
66

)
1.

15
 (

0.
72

, 1
.8

4)

 
T

im
e 

ba
rr

ie
r

2.
09

 (
0.

79
)

2.
17

 (
0.

77
)

2.
03

 (
0.

80
)

0.
80

 (
0.

53
, 1

.2
0)

 
A

fr
ai

d 
of

 s
ho

ts
2.

52
 (

0.
97

)
2.

52
 (

0.
97

)
2.

62
 (

1.
01

)
1.

11
 (

0.
81

, 1
.5

2)

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 20

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 A

na
ly

si
sa  O

R
 (

95
%

 
C

I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

 
V

ac
ci

ne
 s

af
et

y
3.

33
 (

0.
74

)
3.

16
 (

0.
81

)
3.

45
 (

0.
65

)
1.

71
 (

1.
09

, 2
.6

8)
*

1.
49

 (
0.

85
. 2

.6
2)

 
Pe

rc
ei

ve
d 

se
ve

ri
ty

2.
69

 (
1.

01
)

2.
70

 (
1.

01
)

2.
69

 (
1.

02
)

0.
99

 (
0.

72
, 1

.3
5)

 
Pe

rc
ei

ve
d 

su
sc

ep
tib

ili
ty

2.
65

 (
0.

88
)

2.
76

 (
0.

83
)

2.
58

 (
0.

90
)

0.
79

 (
0.

54
, 1

.1
4)

T
PB

 H
ea

lth
 B

el
ie

fs
g

 
Su

bj
ec

tiv
e 

no
rm

s
12

.1
5 

(3
.4

1)
12

.0
3 

(3
.5

3)
12

.2
2 

(3
.3

4)
1.

02
 (

0.
92

, 1
.1

2)

 
In

te
nt

io
ns

 to
 c

om
pl

et
e

3.
36

 (
0.

90
)

3.
32

 (
0.

98
)

3.
39

 (
0.

83
)

1.
09

 (
0.

76
, 1

.5
4)

E
xp

er
ie

nc
e 

Fa
ct

or
s

G
et

s 
ne

rv
ou

s 
be

fo
re

 s
ho

ts

 
N

o
65

 (
41

)
35

/6
5 

(5
4)

R
E

F

 
Y

es
95

 (
59

)
57

/9
5 

(6
0)

1.
29

 (
0.

68
, 2

.4
3)

D
eg

re
e 

of
 n

er
vo

us
ne

ss
 to

da
y

 
N

ot
 a

t a
ll

30
 (

19
)

17
/3

0 
(5

7)
R

E
F

 
A

 li
ttl

e
99

 (
62

)
55

/9
9 

(5
6)

0.
92

 (
0.

42
, 2

.1
8)

 
A

 lo
t

32
 (

20
)

20
/3

2 
(6

3)
1.

28
 (

0.
46

, 3
.5

2)

E
xp

er
ie

nc
ed

 p
ai

n

 
N

o
14

 (
9)

5/
14

 (
36

)
R

E
F

R
E

F

 
Y

es
14

7 
(9

1)
87

/1
47

 (
59

)
2.

61
 (

0.
83

, 8
.1

7)
+

1.
45

 (
0.

33
, 6

.3
2)

E
xp

er
ie

nc
ed

 d
iz

zi
ne

ss

 
N

o
14

5 
(9

0)
84

/1
45

 (
58

)
R

E
F

 
Y

es
16

 (
10

)
8/

16
 (

50
)

0.
73

 (
0.

26
, 2

.0
4)

N
um

be
r 

of
 s

ho
ts

 r
ec

ei
ve

dh
3.

23
 (

0.
80

)
3.

16
 (

0.
76

)
3.

28
 (

0.
83

)
1.

21
 (

0.
82

, 1
.8

0)

R
ec

ei
ve

d 
ad

ol
es

ce
nt

 p
la

tf
or

m
i

 
N

o
50

 (
31

)
24

/5
0 

(4
8)

R
E

F

 
Y

es
11

1 
(6

9)
68

/1
11

 (
61

)
1.

71
 (

0.
87

, 3
.3

6)

W
el

l-
ch

ild
 v

is
it 

at
 b

as
el

in
ej

 
N

o
15

 (
9)

12
/1

5 
(8

0)
R

E
F

R
E

F

 
Y

es
14

6 
(9

1)
80

/1
46

 (
55

)
0.

30
 (

0.
08

, 1
.1

2)
+

0.
15

 (
0.

03
, 0

.8
8)

*

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 21

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 A

na
ly

si
sa  O

R
 (

95
%

 
C

I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

Y
ea

r 
do

se
 1

 a
dm

in
is

te
re

d

 
20

14
35

 (
22

)
17

/3
5 

(4
9)

R
E

F

 
20

15
85

 (
53

)
48

/8
5 

(5
7)

1.
37

 (
0.

62
, 3

.0
3)

 
20

16
41

 (
26

)
27

/4
1 

(6
6)

2.
04

 (
0.

81
, 5

.1
5)

Pr
ov

id
er

 C
om

m
un

ic
at

io
nk

Pr
ov

id
er

 to
ld

 y
ou

th
 to

 r
et

ur
n

 
N

o 
or

 d
on

’t
 k

no
w

54
 (

34
)

23
/5

4 
(4

3)
R

E
F

R
E

F

 
Y

es
10

7(
67

)
69

/1
07

 (
65

)
2.

45
 (

1.
25

, 4
.7

8)
*

2.
26

 (
0.

98
, 5

.2
4)

+

Pr
ov

id
er

 g
av

e 
w

ri
tte

n 
in

fo

 
N

o 
or

 d
on

’t
 k

no
w

99
 (

62
)

49
/9

9 
(5

0)
R

E
F

R
E

F

 
Y

es
62

 (
39

)
43

/6
2 

(6
9)

2.
31

 (
1.

18
, 4

.5
1)

*
2.

83
 (

1.
17

, 6
.8

1)
*

Pr
ov

id
er

 ta
lk

ed
 a

bo
ut

:

H
PV

 in
fe

ct
io

n

 
N

o 
or

 d
on

’t
 k

no
w

10
1 

(6
3)

54
/1

01
 (

54
)

R
E

F

 
Y

es
60

 (
37

)
38

/6
0 

(6
3)

1.
50

 (
0.

78
, 2

.8
9)

B
en

ef
its

 o
f 

H
PV

 v
ac

ci
ne

 
N

o 
or

 d
on

’t
 k

no
w

11
5 

(7
1)

64
/1

15
 (

56
)

R
E

F

 
Y

es
46

 (
29

)
28

/4
6 

(6
1)

1.
24

 (
0.

62
, 2

.4
9)

Si
de

 e
ff

ec
ts

 o
f 

H
PV

 v
ac

ci
ne

 
N

o 
or

 d
on

’t
 k

no
w

12
1 

(7
5)

69
/1

21
 (

57
)

R
E

F

 
Y

es
40

 (
25

)
23

/4
0 

(5
8)

1.
02

 (
0.

50
, 2

.1
0)

C
er

vi
ca

l c
an

ce
r

 
N

o 
or

 d
on

’t
 k

no
w

14
3 

(8
9)

84
/1

43
 (

59
)

R
E

F

 
Y

es
18

 (
11

)
8/

18
 (

44
)

0.
56

 (
0.

21
, 1

.5
1)

G
en

ita
l w

ar
ts

 
N

o 
or

 d
on

’t
 k

no
w

14
8 

(9
2)

87
/1

48
 (

59
)

R
E

F

 
Y

es
13

 (
8)

5/
13

 (
39

)
0.

44
 (

0.
14

, 1
.4

0)

Pr
ov

id
er

 e
xp

la
in

ed
 w

ha
t H

PV
 

is

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 22

N
 (

%
)

N
o.

 c
om

pl
et

er
s/

To
ta

l N
o.

 in
 c

at
eg

or
y 

(%
)

U
ni

va
ri

ab
le

 A
na

ly
si

s 
O

R
 (

95
%

 C
I)

M
ul

ti
va

ri
ab

le
 A

na
ly

si
sa  O

R
 (

95
%

 
C

I)

M
ea

n 
(S

D
)

N
on

-c
om

pl
et

er
s 

M
ea

n 
(S

D
) 

n 
= 

92
C

om
pl

et
er

s 
M

ea
n 

(S
D

) 
n 

= 
69

 
N

o 
or

 d
on

’t
 k

no
w

98
 (

61
)

59
/9

8 
(6

0)
R

E
F

 
Y

es
63

 (
39

)
33

/6
3 

(5
2)

0.
73

 (
0.

38
, 1

.3
8)

Pr
ov

id
er

 e
xp

la
in

ed
 h

ow
 H

PV
 

is
 s

pr
ea

d

 
N

o 
or

 d
on

’t
 k

no
w

14
6 

(9
1)

86
/1

46
 (

59
)

R
E

F

 
Y

es
15

 (
9)

6/
15

 (
40

)
0.

47
 (

0.
16

, 1
.3

8)

N
ot

e.
 R

E
F 

=
 R

ef
er

en
ce

 c
at

eg
or

y 
in

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

. O
R

 =
 o

dd
s 

ra
tio

. C
I 

=
 c

on
fi

de
nc

e 
in

te
rv

al
. H

B
M

 =
 H

ea
lth

 B
el

ie
f 

M
od

el
. T

PB
 =

 T
he

or
y 

of
 P

la
nn

ed
 B

eh
av

io
r.

a V
ar

ia
bl

es
 a

ss
oc

ia
te

d 
w

ith
 c

om
pl

et
io

n 
at

 th
e 

un
iv

ar
ia

bl
e 

le
ve

l (
p 

≤ 
.1

0)
 w

er
e 

en
te

re
d 

si
m

ul
ta

ne
ou

sl
y 

in
to

 a
 m

ul
tiv

ar
ia

bl
e 

an
al

ys
is

.

b A
s 

re
po

rt
ed

 b
y 

th
e 

ad
ol

es
ce

nt
’s

 c
ar

eg
iv

er
.

c M
os

t c
ar

eg
iv

er
s 

de
sc

ri
be

d 
th

ei
r 

da
ug

ht
er

/s
on

’s
 r

ac
e 

as
 “

H
is

pa
ni

c”
 o

r 
“L

at
in

a/
o”

; s
uc

h 
re

sp
on

se
s 

w
er

e 
co

de
d 

as
 “

un
kn

ow
n.

”

d Sc
or

es
 c

ou
ld

 r
an

ge
 f

ro
m

 1
.0

 to
 5

.0
, w

ith
 h

ig
he

r 
nu

m
be

rs
 s

ig
ni

fy
in

g 
gr

ea
te

r 
or

ie
nt

at
io

n 
to

w
ar

d 
th

e 
re

sp
ec

tiv
e 

cu
ltu

re
.

e To
 a

ss
es

s 
w

he
th

er
 th

e 
ad

ol
es

ce
nt

 r
ec

ei
ve

d 
th

e 
in

fl
ue

nz
a 

va
cc

in
e 

w
ith

in
 th

e 
pa

st
 tw

o 
ye

ar
s 

w
e 

co
ns

ul
te

d 
bo

th
 th

e 
ad

ol
es

ce
nt

’s
 m

ed
ic

al
 r

ec
or

d 
an

d 
th

e 
st

at
e 

im
m

un
iz

at
io

n 
re

gi
st

ry
 (

Fl
or

id
a 

SH
O

T
S)

.

f O
bt

ai
ne

d 
fr

om
 th

e 
ad

ol
es

ce
nt

’s
 m

ed
ic

al
 r

ec
or

d.
 T

o 
th

e 
be

st
 o

f 
ou

r 
kn

ow
le

dg
e,

 n
on

e 
of

 th
e 

ch
ro

ni
c 

m
ed

ic
al

 c
on

di
tio

ns
 w

er
e 

co
nt

ra
in

di
ca

te
d 

fo
r 

H
PV

 v
ac

ci
na

tio
n.

g Sc
or

es
 o

n 
al

l h
ea

lth
 b

el
ie

fs
 e

xc
ep

t s
ub

je
ct

iv
e 

no
rm

s 
ra

ng
ed

 f
ro

m
 1

–4
 w

ith
 h

ig
he

r 
va

lu
es

 in
di

ca
tin

g 
gr

ea
te

r 
en

do
rs

em
en

t. 
Su

bj
ec

tiv
e 

no
rm

s 
w

as
 c

om
pu

te
d 

by
 ta

ki
ng

 th
e 

pr
od

uc
t o

f 
m

ul
tip

le
 it

em
s 

an
d 

th
us

 
co

ul
d 

ra
ng

e 
fr

om
 1

–1
6.

h To
ta

l n
um

be
r 

of
 v

ac
ci

ne
s 

re
ce

iv
ed

 a
t t

he
 b

as
el

in
e 

cl
in

ic
 v

is
it;

 D
at

a 
ob

ta
in

ed
 f

ro
m

 th
e 

ad
ol

es
ce

nt
’s

 m
ed

ic
al

 r
ec

or
d.

i T
he

 a
do

le
sc

en
t p

la
tf

or
m

 in
cl

ud
es

 th
e 

te
ta

nu
s,

 d
ip

ht
he

ri
a,

 a
nd

 a
ce

llu
la

r 
pe

rt
us

si
s 

(T
da

p)
 v

ac
ci

ne
, m

en
in

go
co

cc
al

 c
on

ju
ga

te
 v

ac
ci

ne
, a

nd
 f

ir
st

 d
os

e 
of

 H
PV

 v
ac

ci
ne

; D
at

a 
ob

ta
in

ed
 f

ro
m

 th
e 

ad
ol

es
ce

nt
’s

 
m

ed
ic

al
 r

ec
or

d.

j B
as

el
in

e 
vi

si
t w

as
 a

 w
el

l-
ch

ild
 v

is
it 

vs
. s

om
e 

ot
he

r 
ty

pe
 (

e.
g.

, i
m

m
un

iz
at

io
n 

vi
si

t, 
fo

llo
w

-u
p 

vi
si

t)
.

k Se
lf

-r
ep

or
te

d 
by

 th
e 

ad
ol

es
ce

nt
.

* p 
≤ 

.0
5;

+ p 
≤ 

.1
0.

J Adolesc Health. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gerend et al. Page 23

Table 3.

Results from Combined Caregiver and Adolescent Multivariable Logistic Regression Analysis Predicting 

Series Completion

Multivariable Analysis OR (95% CI)

Caregiver education

 Grades 1–12
a

REF

 No formal education 1.02 (0.22, 4.65)

 High school grad or more 0.28 (0.08, 0.94)*

Caregiver knowledge # doses required

 Incorrect or don’t know REF

 Correct (3 doses) 2.58 (0.99, 6.73)+

Caregiver self-efficacy to complete
b

2.87 (0.94, 8.73)+

Caregiver intentions to complete
b

1.31 (0.34, 5.11)

Age of youth at first dose

 13–17 years REF

 11 or 12 years 3.32 (1.04, 10.61)*

Received influenza vaccine
c

 No REF

 Yes 3.61 (1.36, 9.62)*

Has chronic condition
d

 No REF

 Yes 0.33 (0.14, 0.79)*

Adolescent perceptions of vaccine safety
b

1.58 (0.85, 2.94)

Adolescent score U.S. acculturation 1.42 (0.67, 3.01)

Adolescent score Latina/o enculturation 0.91 (0.58, 1.45)

Adolescent acculturation by Enculturation 1.57 (0.70, 3.52)

Experienced pain

 No REF

 Yes 1.71 (0.37, 7.88)

Well-child visit at baseline
e

 No REF

 Yes 0.14 (0.02, 0.89)*

Provider told youth to return
f

 No or don’t know REF

 Yes 1.76 (0.70, 4.44)

Provider gave written info
f

 No or don’t know REF

 Yes 2.38 (0.91, 6.23)+
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Note. REF = Reference category in logistic regression analysis. OR = odds ratio. CI = confidence interval.

a
Completed some grade school, middle school, and/or high school.

b
Scores ranged from 1–4 with higher values indicating greater endorsement.

c
To assess whether the adolescent received the influenza vaccine within the past two years we consulted both the adolescent’s medical record and 

the state immunization registry (Florida SHOTS).

d
Obtained from the adolescent’s medical record. To the best of our knowledge, none of the chronic medical conditions were contraindicated for 

HPV vaccination.

e
Baseline visit was a well-child visit vs. some other type (e.g., immunization visit, follow-up visit).

f
Self-reported by the adolescent.

*
p ≤ .05;

+
p ≤ .10.
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