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Abstract

Objectives—To investigate the factors associated with HPV awareness among women aged 16 to 

64 years, among underserved minority Hispanic women living in Puerto Rico.

Methods—A population-based, cross-sectional sample of 566 women, ages 16 to 64 years, living 

in the San Juan metropolitan area were surveyed regarding sexual behavior, HPV knowledge and 

HPV vaccine uptake. Data was analyzed using descriptive statistics and multivariate logistic 

regression.

Results—Overall, 64.8% of the women in the sample had heard about the HPV vaccine. Among 

those in the recommended catch-up vaccination age range (16 – 26 years, n = 86), 4.7% had 

received at least 1 dose of the HPV vaccine. Of those aware of the availability of the HPV vaccine, 

most had learned about it through the media, whereas, only 39.6% had learned about it from a 

physician. Multivariate logistic regression analysis showed that HPV awareness (OR: 8.6; 95% CI: 

5.0–14.8) and having had an abnormal Pap smear (OR: 2.0; 95% CI: 1.2–3.4) were associated with 

HPV vaccine awareness (p<0.05).

Conclusion—HPV vaccine awareness among Hispanic women in the San Juan metropolitan 

area of Puerto Rico continues to be low. Strong recommendations from physicians and 
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participation in HPV vaccine educational efforts are essential if the rate of HPV vaccination is to 

increase in the targeted population. Compared to the US, and to their US Hispanic counterparts, a 

health disparity with regard to HPV vaccine awareness and coverage is evident in Puerto Rico; 

targeted action to deal with this disparity is urgently needed.

Keywords

Human Papillomavirus; HPV Vaccine; Health Awareness; Health Disparities; Hispanics; Puerto 
Ricans

1. Introduction

Human papillomavirus (HPV) infection is the most common sexually transmitted infection 

in the United States (US) and is considered the second most important infectious agent 

related to cancer; it has been proven to be associated with cervical cancer; cancer of the 

oropharynx, anus, vagina, vulva, and penis; and genital warts [1,2,3,4]. Three HPV vaccines 

are currently available in the US. HPV4 (quadrivalent vaccine) contains non-infectious 

protein antigens for HPV types 6, 11, 16, and 18 and is approved for males and females aged 

9 to 26 years. In females, this vaccine prevents premalignant and malignant conditions of the 

cervix, vulva, and vagina, and in both males and females it prevents anal cancer and genital 

warts. The HPV2 vaccine (bivalent vaccine) protects against HPV types 16 and 18 and is 

approved for females aged 10 to 25 years for the prevention of premalignant conditions and 

adenocarcinoma in situ of the cervix [5]. The Advisory Committee on Immunization 

Practices (ACIP) recommends routine vaccination with HPV4 or HPV2 for females aged 11 

to 12 years and with HPV4 for males aged 11 to 12 years. HPV vaccination is also 

recommended for females aged 13 through 26 years, males aged 13 through 21 years, men 

who have sex with men, and immunocompromised persons, including those with HIV 

infection, who have not been previously vaccinated. Males aged 22 through 26 years may 

also be vaccinated [6,7].

In December 2014, the Food and Drug Administration approved a 9-valent HPV vaccine 

(HVP9) to be used in females aged 9 to 26 years and males aged 9 to 15 years [8]. The new 

vaccine is expected to substitute HPV4 and has also been included by the Centers for 

Disease Control and Prevention (CDC) in the immunization schedule [9]. The HPV9 targets 

5 additional strains of HPV (31, 33, 45, 52, and 58), and thus adds additional protection for 

other cancer and genital wart–related types [10].

According to the President’s Cancer Panel, the uptake of the HPV vaccine in the US has 

fallen short of the target levels established by Healthy People 2020, which had as a goal the 

achievement of vaccinating (with the complete regimen of 3 doses) 80% of all 13- to 15-

year-old girls in the US. Thus, the Cancer Panel urges that HPV vaccine uptake in the US be 

accelerated by 1) reducing missed clinical opportunities to recommend and administer 

vaccines, 2) increasing parents’, caregivers’, and adolescents’ acceptance of HPV vaccines, 

3) maximizing access to HPV vaccination services, 4) promoting global vaccine uptake, and 

5) continuing the research needed to improve both HPV vaccines and vaccine uptake [11]. 

Romaguera et al. Page 2

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2018 March 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



These initiatives are of great importance, as HPV vaccination can lead to substantial 

reductions in the incidence of HPV infection and HPV-related diseases [12].

Although previous data had shown a low utilization of the HPV vaccine among minority 

populations and individuals living in poverty [13–15], recent CDC data show that Hispanic 

(45%) and Asian (43%) girls aged 13 to 17 years are more likely to complete the HPV 

vaccination regimen (3 doses) than are non-Hispanic white (35%) and African-American 

(34%) girls; those girls living below poverty levels are also more likely to get vaccinated 

than their non-poverty-stricken counterparts [16]. Although the reasons for these racial 

discrepancies regarding vaccination are not clear, they may be related to variability in access 

to care, cultural influences, or patient–provider communication barriers [17]. Also, programs 

such as Vaccine for Children may have contributed to the relatively higher vaccination 

coverage that is seen in low-income groups. Other studies have found that Hispanic women 

have low levels of HPV knowledge and HPV vaccine awareness and low HPV vaccination 

rates compared to non-Hispanic women in the US [15, 18–20]. Meanwhile, data from the 

US 2010 National Health Interview Survey show that non-Hispanic whites, English-

speaking parents, individuals born in the US, and individuals from relatively higher income 

families were more likely to be aware of the HPV vaccine [21]. Hispanics also showed lower 

HPV vaccine awareness in the National Cancer Institute’s 2013 Health Information National 

Trends Survey (HINTS; N=3,185). Other factors associated to HPV vaccine awareness in 

their study included age, education and income status [22].

This discrepancy in HPV knowledge and HPV vaccine awareness is of concern because 

there is a positive association between HPV awareness and cervical cancer prevention [17]. 

Given the high burden of cervical cancer in minority populations, it is important to 

understand the disparities in HPV vaccine awareness and vaccine uptake in order to improve 

preventive strategies for HPV infection [15,23,24].

It is also important to discern the differences in health care disparities among minority 

populations in recommending these strategies—here, Puerto Rican islanders as a subgroup 

of Hispanics [25]. Hispanics make up 16.3% of the U.S. population, however, Puerto Ricans 

make up 63% of the overall Hispanic population in the U.S. and 99% of the population on 

the island of Puerto Rico [26]. Household and personal income are markedly lower for 

Puerto Rican islanders compared to those who live on the mainland and are more likely to be 

living in poverty [27]. It is known that Hispanics in general use less healthcare than their 

non-Hispanic white counterparts, there exists “considerable variation in the use of healthcare 

services among Hispanic subgroups”--including those of Puerto Rican heritage [26]. Of 

interest for this study on HPV vaccination is that mainland Puerto Ricans were two times 

more likely to be vaccinated against influenza and pneumonia than their island counterparts 

[28].

In Puerto Rico, an admixed Hispanic population suffers from multiple social and HPV-

related health disparities, which include higher rates of penile, oropharyngeal, and cervical 

cancer than are found in non-Hispanic whites in the US [29]. These patterns are consistent 

with data on cervical cancer in the US, where Hispanics have a higher incidence and death 

rate from cervical cancer [30]. Cervical cancer is the sixth leading type of cancer among 
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women in Puerto Rico, representing 3.8% of all female cancers diagnosed from 2005 to 

2009, compared with the 3% incidence of cervical cancer in Hispanics living in the US 

during that same period [31–33]. In addition, HPV-related cancers were responsible for 7.5% 

of the total costs (close to 5 million dollars) of loss of productivity due to cancer in Puerto 

Rico in 2004 [33] Recent data show an increase in the incidence (annual percent change of 

4.5%) of cervical cancer from 2004 to 2009 [34]. Moreover, the HPV vaccination rate in this 

population is 17%, compared to the 37.6% rate prevalent in the US [unpublished data from 

the Puerto Rico Immunization Registry (PRIR). March 6, 2015] and Puerto Rican Hispanics 

whose rates of HVP vaccine initiation (51%) and completion (21%) are lower among girls 

aged 11 to 18 years in Puerto Rico compared with young Hispanic women in the mainland 

United States (62.9% initiating and 59.3% completing the series) [35].

The objective of this study was to investigate the factors associated with HPV awareness 

among women aged 16 to 64 years, and describe the reasons for non-vaccination among 

those age-eligible for the HPV vaccine (16 to 26 years) among a population-based sample of 

Hispanic women in Puerto Rico, an underserved minority, in order to understand which 

could hinder the Puerto Rico Department of Health in meeting Federal guidelines in HPV 

vaccination efforts.

2. Methods

2.1. Study population

Data from a population-based, cross-sectional study of HPV infection among women aged 

16 to 64 years living in the San Juan metropolitan area of Puerto Rico (which includes 7 

municipalities: Carolina, Trujillo Alto, San Juan, Guaynabo, Bayamón, Toa Baja, and 

Cataño) were analyzed. The study procedures have been described in detail elsewhere [35]. 

In brief, the data were collected from December 2010 through April 2013, through a cluster 

probability sampling design consisting of 4 stages that sampled households in the San Juan 

metropolitan area (as described above) of Puerto Rico. In the first stage, a random selection 

of 50-block groups was done using a systematic design of originally 829-block groups, 

arranged by block mean property value (<$50,000 and ≥ $50,000) per block. In the second 

stage, a single block was randomly selected from each block group, and the number of 

households was determined. In stage 3, each of the selected blocks was divided into 

segments of 12 to 16 consecutive homes, from which 1 home per group was randomly 

selected. Finally, in stage 4, 1 eligible female from each of the selected homes was randomly 

selected for the interview process, controlling for the desired number of participants by 

established age groups (16–34, 35–49, and 50–64 years). Women were eligible to participate 

in the study if they were aged from 16 to 64 years, were residents of the San Juan 

metropolitan area, were sexually active, and were not pregnant. Women who were HIV 

positive and cognitively or physically impaired were deemed ineligible. A total of 566 

women were recruited for this study, equaling a response rate of 83.4%.

Data collection was accomplished via face-to-face interviews and a computer-assisted self-

interviews, which latter made use of the audio-CASI (ACASI) system. The face-to-face 

interview collected information on demographics, reproductive history, lifestyle practices, 

and HPV knowledge, among others relevant covariates. Information on sexual behavior, 
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condom-use practices, and drug use was collected using the ACASI system. Informed 

consent was obtained from participants prior to their participation. The Institutional Review 

Board of the University of Puerto Rico Medical Sciences Campus approved this study 

(A1810610).

2.2. Study variables

The outcome variable of interest for this analysis was HPV vaccine awareness. HPV vaccine 

awareness was elicited with the following question (translated from Spanish): “Before today, 
had you heard about the cervical cancer vaccine or HPV vaccine?” In addition, women were 

asked about their vaccination status and attitudes towards vaccination with the following 

(translated) questions: “Have you been vaccinated with the HPV vaccine?” How many doses 
have you received?” and “Would you consider vaccination if your doctor recommended it?”

Covariates of interest included sociodemographic characteristics, such as age in years, 

birthplace, number of years of education, annual household income, and health care 

coverage. Lifestyle characteristics included age at first sexual encounter (<15 years, ≥15 

years), number of sexual partners (1, 2–9, 10+), smoking habits (never/past/current), and 

alcohol use (never/past/current). Clinical characteristics included self-reported HPV 

vaccination, number of HPV vaccine doses received, and history of abnormal Pap smear 

(yes/no).

2.3 Statistical Analysis

Statistical analyses were performed using STATA version 11 (StataCorp LP, College Station, 

TX). Descriptive statistics were used to describe the study population and variables of 

interest. Multivariate logistic regression models were used to assess the associations of 

sociodemographic characteristics and lifestyle factors with HPV vaccine awareness. Factors 

significantly associated with HPV awareness in the bivariate analyses (p<0.05) were 

included in the multivariate logistic regression model. Within the multivariate model, the 

likelihood ratio test was used to assess the presence of interactions among variables, doing 

so by comparing the model with all the interaction terms to the model without such 

interaction terms. Interactions evaluated included those variables that were significantly 

associated with HPV awareness in the bivariate analysis as a way to explore potential effect 

modifiers.

3. Results

3.1 Study Population

A total of 566 females aged 16 to 64 were enrolled in the study. The mean age of the 

participants was 42.2 (±13.2) years; 16.1% had less than a high school education, and 9.3% 

had no health care coverage. Overall, 88.7% had been born in Puerto Rico and 8.8% in the 

Dominican Republic (Table 1).

3.2 Lifestyle & HPV vaccination and HPV vaccination awareness status

Over 14.5% of the participants reported their first sexual intercourse as having occurred 

before the age of 15 years, 16.9% had 10 or more lifetime sexual partners, and 21.6% had a 
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history of abnormal Pap test results (Table 2). Although 81.8% of the participants knew 

about HPV, only 64.8% were aware of the vaccine’s availability (Table 3). Of 86 women in 

the recommended catch-up vaccination age range (16 – 26 years), 4.7% had received at least 

1 dose of the vaccine; only 1 (1.2%) had received all 3 doses. Among women who were 

aware of the vaccine (n= 366), only 39.6% said they had learned about it from a physician 

(Figure 1). The most frequently reported sources of information were the different mass 

media: TV advertisements (69.4%), newspapers or magazines (40.2%), TV news (34.2%), 

and TV programs (34.7%).

Among women who were aware of the HPV vaccine and within the recommended 

vaccination age-range (16–26 years) (n = 54, 62.7%), the most commonly reported reasons 

for not being vaccinated included a lack of knowledge about the HPV vaccine (38.8%), the 

perception of not being at risk (18.4%), concerns about secondary side effects (32.7%), and 

the lack of a physician’s recommendation (12.2%) (Figure 2). These results are similar in 

the 16–64 age group (n=358) which included lack of knowledge about the HPV vaccine 

(31.3 %), identified perception that they were not at risk (23.2%), concerns about secondary 

side-effects (17.0%), and lack of physician recommendation (19.0%). However, both groups 

identified they would consider vaccination if their physician recommended it (92.9% vs. 

93.0%).

3.3 Factors associated with HPV vaccine awareness

Age, number of years of education, annual family income, age at first sexual intercourse, 

smoking status, HPV awareness, and a history of abnormal Pap smear were significantly 

associated (p<0.05) with HPV vaccine awareness in bivariate analysis (Table 3). Multivariate 

logistic regression analysis showed that HPV awareness (OR: 8.6; 95% CI: 5.0–14.8) and a 

history of abnormal Pap smear (OR: 2.0; 95 % CI: 1.2–3.4) were positively associated with 

HPV vaccine awareness. Meanwhile, women aged 50 to 64 were less likely to be aware of 

the HPV vaccine (OR = 0.6; 95% CI: 0.3–0.9) than were those aged 16 to 34 years. Annual 

family income was found to be important in HPV vaccine awareness, this variable was not 

included in the multivariate analysis because of the large percentage of missing data and the 

considerable number of missing values for non-response that were obtained from the 

participants, and given its correlation with educational attainment (Table 3). No interaction 

terms were found in the model (p = 0.41) when considering age, educational level, age at 

first sexual intercourse, smoking habits, HPV awareness and history of abnormal Pap smear.

4. Discussion

The low rate of vaccination among women in this study is consistent with data from the 

Puerto Rico Immunization Registry and the Department of Health showing that in 2010 and 

2013, only 36% and 27%, respectively, of girls aged 13 to 15 years had completed the HPV 

vaccine regimen (3 doses) [14], which percentages are well below the target levels of 

Healthy People 2020 (80%). Vaccination rates in Puerto Rico among teenagers (30% in 

2010 and 31% in 2013) have not increased in the past years and are also lower than those 

reported in the NIS-Teen survey conducted on the US mainland (13 – 17 year olds). This 

survey shows that the vaccination coverage (comprising at least 3 doses of any HPV 
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vaccine) for adolescent girls was 32% in 2010 and 37.6% in 2013, with 57.3% receiving 1 or 

fewer doses in 2013 [14,16].

In an island-wide cross-sectional study of students in the 7th to 12th grades conducted by 

Moscoso-Alvarez et al., it was found that only 58.2% of students knew about HPV, only 

56.9% knew about the HPV vaccine, and only 18.8% had been vaccinated against the virus 

[37]

NIS-Teen had previously found discrepancies in HPV vaccine uptake among racial 

minorities [15]. NIS-Teen 2013 coverage rates were higher for Hispanics than they were for 

whites, and 3-dose series completion was similar between white and Hispanic girls [16]. 

This survey includes teens from all the states in the US but excludes those living in Puerto 

Rico. Meanwhile, among adults in 2012, 34.5% of women aged 19 to 26 years reported 

having received less than 1 dose of HPV vaccine, an increase of 5% from 2011. In this group 

of women, only 18.7% of Hispanics, compared to 42.2% of whites, were vaccinated. The 

CDC also reported that racial/ethnic gaps persist in the receipt of all vaccines recommended 

for adults, with higher coverage for whites than for other groups. In 2010, the CDC reported 

a 15.1% vaccination rate among Hispanics; in 2012 that rate increased to 18.7% [38] This is 

similar to the results reported by the Immunization Registry of Puerto Rico, which reported 

that in 2010, only 7% of females in the catch-up–vaccination age range of 16 to 26 had been 

vaccinated, while in 2013, 18% of the females in that age group had received the 3 doses 

[unpublished data from the Puerto Rico Immunization Registry (PRIR). March 6, 2015].].

Williams et al. found that women aged 18 to 26 years who were born outside of the US and 

had lived in the US for fewer than 10 years (immigrants) were less likely to have had 

received at least 1 dose of HPV vaccine (9.9%) than were women born in the US (24.4%) 

and than those women who had lived in the US for more than 10 years (19.4%) [15]. 

Gelman et al. found that there were significant racial/ethnic disparities in HPV vaccination 

when US-born Hispanics, foreign-born Hispanics, and African-Americans were compared to 

whites [20]. Since Puerto Ricans are considered foreign-born Hispanics within the United 

States, this correlates with our findings of low HPV vaccine uptake on the island.

Minority status can be an obstacle for HPV awareness and HPV vaccination because of 

problems with communication [15,20]. In this study, 81.8% of women were aware of HPV, 

while 64.8% were aware of vaccine availability. The lack of awareness in our study is 

comparable with findings reported by Morales-Campos et al., who reported that though 

many Hispanic mothers and girls had heard of the HPV vaccine, they had limited knowledge 

and many misconceptions about it [38]. Other studies, including systematic reviews, found 

an association between ethnicity and lower levels of HPV vaccine awareness [39–42]. 

Holman DM, in a systematic review, identified access to the vaccine and both the lack of 

knowledge and misconceptions about the HPV vaccination among parents as being 

important barriers against vaccination [40]. In order to increase HPV vaccine awareness and 

break the barriers to and the misconceptions about HPV vaccination in these communities, 

better educational efforts need to be made [37,40,41]. Potential educational strategies 

include educating parents regarding the importance of being vaccinated at the target age (11 

– 12 years) and informing them of the recommended catch-up age; in addition, sexual 
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education that promotes HPV awareness and vaccination should be implemented in the 

public and private school systems [42]. This is particularly important since it has been found 

that a majority of females will become infected with HPV within 2 to 3 years of sexual-

activity onset [11].Our study ascertained that women aged 50 to 64 years had lower 

awareness than did those aged 16 to 34, while no significant differences in vaccine 

awareness were observed between those aged 34 to 49 and those who were younger (16 – 34 

years). This reduced awareness of the HPV vaccine in the older cohort may be related to the 

fact that these women may be less likely to have younger kids, and women with children of 

this general age are more likely to receive information about this topic. HPV awareness and 

having a history of an abnormal Pap smear were also positively associated with HPV 

vaccine awareness in our study. This correlates with the literature, which reports that having 

a Pap smear within the previous 12 months to being surveyed was found to be positively 

associated (p<0.05) with the awareness of the HPV vaccine [20]. Moreover abnormal Pap 

smear results or a history of having HPV might be associated with HPV awareness 

[20,40,43]. A patient with an abnormal Pap smear or who has a history of HPV may end up 

being an opportunity for a physician, in that that physician will be able to provide the patient 

with relevant information; it could be an opportunity, as well, for that patient, encouraging 

her to research the topic. It is important for women to understand the link between HPV and 

cervical cancer since this understanding will help them to make appropriate, evidence-based 

choices from among the existing prevention strategies, which include cervical cytology, 

HPV DNA testing, and HPV vaccination, as recommended [43].

Consistent with previous studies nationwide, most of the women (93%) who had not 

received the HPV vaccine indicated that they would seek vaccination if their physician 

recommended their doing so [44–46]. Meanwhile, only 39.6% of women who were aware of 

the vaccine had become so through their physicians. This is an important finding, as 

physician recommendation was found to increase adolescent HPV vaccination 5-fold in a 

study conducted using the 2009 National Immunization Survey [14]. In a study published in 

2013, physician recommendation was found among the predictors of HPV vaccine uptake 

among daughters of low-income Latina mothers [44]. Physician recommendation is an 

important factor in increasing HPV vaccination rates; effective educational programs for 

physicians need to be developed in Puerto Rico and the US in order to be able to increase 

these rates. According to a report from the CDC, if the HPV vaccine were to have been 

administered during health care visits at which another vaccine was administered, 

vaccination initiation could have reached 92.6% [16]. According to the President’s Cancer 

Panel, and supported by our results, missed clinical opportunities are the most important 

factor in the US’s not having achieved high rates of HPV vaccine uptake [11].

While close to 40% of the women in our study had heard of the HPV vaccine from a 

physician, this contrasts with the fact that most had become aware of the vaccine through 

such media as TV advertisements (69.4%), newspapers and magazines (40.2%), TV 

programs (34.7%) and the TV news (34.2%), which fact also establishes the importance of 

media in terms of public education. A study by Almeida et al. reported that Hispanics have 

less HPV awareness than do non-Hispanic whites (29% vs. 52.4%) and that their sources of 

information are advertisements (34%), health professionals (29%) and the media (19%) [46]. 

This correlates with our findings that patients learn about HPV most commonly from 
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advertisements. Since physicians should be the key players in the divulging of the 

knowledge that the population has on the subject, it is important to develop a strategic plan 

on its delivery to vaccine-eligible patients and the parents of those patients.

In our study, the most common reasons for non-vaccination among those within the 

recommended vaccination age of the vaccine were lack of knowledge (38.8%), not 

considering themselves to be at risk (18.4%), lack of physician recommendation (32.7%), 

and concern about side effects (12.2%). These findings are similar to those found in a 

nationwide study of mothers of adolescent females; this study found that the top 3 reasons 

for non-vaccination were concern about vaccine side effects (36.0%), concern about danger 

to daughter (36.0%), and provider non-recommendation (34.4%) [17]. Another study, this 

one evaluating the knowledge, attitudes, and beliefs about HPV vaccination among Puerto 

Rican mothers and their daughters, found the following to be associated with low vaccine 

uptake: incomplete knowledge about cervical cancer, HPV, and the HPV vaccine; 

inconsistent beliefs regarding susceptibility to HPV infection and cervical cancer; concerns 

about vaccine effectiveness, safety, and side effects; concerns that the vaccine might promote 

sexual dis-inhibition; and the overall cost of the vaccine [47]. In terms of promoting 

vaccination, these findings, in addition to what has been set forth by the President’s Cancer 

Panel, confirm the importance of physician recommendation as well as patient education on 

the risks of contracting HPV and the side effects of the vaccine, among other topics [11].

The strengths of our study are the inclusion of a probabilistic sample of females, which 

enhances the generalizability of the findings in the San Juan metropolitan area of Puerto 

Rico, and an adequate response rate (83.4%). However, there are several limitations that 

must be considered when interpreting the results of this study. First, the cross-sectional 

design does not allow any inference to be drawn with respect to the causal relationship 

among variables. Second, the study sample is representative only of females living in the 

San Juan metropolitan area, and thus findings may not be generalizable to the female 

population of Puerto Rico as a whole. Third, although we used the audio-CASI system in the 

collection of sensitive information, this system requires some degree of self-reporting, 

meaning that clinical data and information regarding socio-demographic and lifestyles might 

be subject to information bias. Fourth, self-reported HPV vaccine uptake may result in a bias 

in the data and, moreover, in the underreporting of vaccination status. Furthermore, our 

study had insufficient sample size to appropriately evaluate factors associated with HPV 

vaccine uptake among women aged 16 to 26 years.

5. Conclusion

HPV vaccine awareness and uptake among females living in the San Juan metropolitan area 

in Puerto Rico were both low from 2010 to 2013. Although the media has played an 

important part in educating the public regarding the HPV vaccine, other methods of 

education should be further developed and utilized in tandem with that represented by the 

media. A potential educational strategy is to provide sexual education classes in the public 

and private school systems, and by so doing, change the perception of HPV infection risk, 

which is important if the vaccine is to become fully accepted. It is also important to find 

ways to increase parents’ acceptance of the HPV vaccine, since ultimately they are the ones 
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who will decide whether or not their (minor) children will be vaccinated at the 

recommended age. The President’s Cancer Panel encouraged physicians to reduce the 

number of missed clinical opportunities for recommending and administering vaccines. 

Given that physician recommendation tends to be an essential factor in a woman’s decision 

to vaccinate, physicians need to be instructed in how to better educate their patients and how, 

as well, to effectively follow the vaccination process of each patient.
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Figure 1. 
Sources of HPV Vaccine information among those aware of the vaccine (n=366)

Romaguera et al. Page 14

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2018 March 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Reasons for refusing vaccination among women aged 16–26 who are aware of the vaccine 

and have not yet been vaccinated. (n=54)
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Table 1

Characteristics of the study population (n=566)

Variables n* (%)

Age in years

    16–34 181 (32.0)

    35–49 201 (35.5)

    50–64 184 (32.5)

Birth place

    Puerto Rico 502 (88.7)

    Dominican Republic 50 (8.8)

    Other 14 (2.5)

Years of education

    ≥ 12 475 (83.9)

    < 12 91 (16.1)

Marital Status

    Single 131 (23.3)

    Legally married 211 (37.3)

    Consensual union 81 (14.3)

    Separated 101 (17.8)

    Divorced 16 (2.8)

    Widowed 25 (4.4)

Annual family incomea

    ≥ $20,000 212 (41.2)

    < $20,000 303 (58.8)

Health care coverage

    Private 285 (50.4)

    Public 228 (40.3)

    None 53 (9.3)

Aware HPV

    Yes 463 (81.8)

    No 103 (18.2)

Aware HPV Vaccinea

    Yes 366 (64.8)

    No 199 (35.2)

a
Total may not equal the overall sample size because of non-response.
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Table 2

Demographics‘ and lifestyles, by HPV vaccine awareness status (n=565)a

Variables

HPV vaccine awareness

p-valueb
Yes
n (%)

No
n (%)

Age in years

      16–34 113 (30.8) 68 (34.2) 0.004

      35–49 147 (40.2) 53 (26.6)

      50–64 106 (29.0) 78 (39.2)

Birth place

      Puerto Rico 331 (90.5) 170 (85.4) 0.066

      Dominican Republic 25 (6.8) 25 (12.6)

      Other 10 (2.7) 4 (2.0)

Years of education

      ≥ 12 326 (89.1) 148 (74.4) <0.001

      < 12 40 (10.9) 51 (25.6)

Annual family incomec

      ≥ $20,000 157 (45.5) 55 (32.5) 0.005

      < $20,000 188 (54.5) 114 (67.5)

Age first sex

      <15 years 45 (12.3) 37 (18.6) 0.042

      ≥15 years 321 (87.7) 162 (81.4)

Number of sexual partnersb

      1 71 (19.6) 30 (15.2) 0.442

      2–9 232 (63.9) 132 (67.0)

      ≥10 60 (16.5) 35 (17.8)

Smoking habit

      Never 255 (69.7) 131 (65.8) 0.008

      Past 59 (16.1) 21 (10.6)

      Current 52 (14.2) 47 (23.6)

Alcohol intake

      Never 42 (11.5) 24 (12.1) 0.929

      Past 90 (24.6) 51 (25.6)

      Current 234 (63.9) 124 (62.3)

HPV awareness

      Yes 340 (92.9) 122 (61.3) <0.001

      No 26 (7.1) 77 (38.7)
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Variables

HPV vaccine awareness

p-valueb
Yes
n (%)

No
n (%)

Most recent Papc

      ≤ 1 year 196 (55.1) 100 (53.5) 0.847

      >1 year, but <3 years 89 (25.0) 51 (27.3)

      ≥3 years 71 (19.9) 36 (19.2)

History abnormal Papc

      Yes 98 (27.5) 25 (13.3) <0.001

      No 258 (72.5) 163 (86.7)

a
One women excluded from the analyses as she answered “Don’t know” to the question regarding HPV awareness.

b
P values from χ2

c
Total may not equal the overall sample size because of non-response.
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Table 3

Factors associated with HPV vaccine awareness

HPV vaccine awareness

Variables ORcrude
(95% CI)

p-value ORadjusted
* (95%

CI)

p-value

Age in years

16–34 1.0 1.0

35–49 1.7 (1.1–2.6) 0.021 1.3 (0.8–2.2) 0.300

50–64 0.8 (0.5–1.2) 0.347 0.6 (0.3–0.9) 0.027

Years of education

≥ 12 1.0 1.0

< 12 2.8 (1.8–4.4) <0.001 1.5 (0.8–2.6) 0.181

Income

≥20,000 1.0 ----

<20,000 0.6 (0.4–0.9) 0.005

Age at first sexual intercourse

<15 years 1.0 1.0

≥15 years 1.6 (1.0–2.6) 0.044 1.0 (0.6–1.9) 0.929

Smoking status

Never 1.0 1.0

Past 1.4 (0.9–2.5) 0.184 1.6 (0.9–2.9) 0.137

Current 0.6 (0.4–0.9) 0.013 0.7 (0.4–1.2) 0.185

HPV awareness <0.001

Yes 1.0 1.0

No 8.3 (5.1–13.5) <0.001 8.6 (5.0–14.8)

History of abnormal Pap smear

Yes 1.0 1.0

No 2.5 (1.5–4.0) <0.001 2.0 (1.2–3.4) 0.009

*
Adjusted by socioeconomic status, age, educational level, age of first sexual intercourse, smoking habit, HPV awareness and history of abnormal 

Pap smear.
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