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Objective: Studies of human papillomavirus (HPV) awareness in Puerto Rico (PR) 
are limited and are of interest given low HPV vaccine uptake in this population. This 
cross-sectional study aimed to determine factors associated to HPV and HPV vaccine 
awareness among persons aged 15-74 years living in Puerto Rico. 

Methods: We analysed data from a sub-sample of 1,476 men and women who 
participated in a 2008 population-based island-wide household survey and who 
completed an HPV module. Multivariate logistic regression models were used to 
examine factors associated with HPV and HPV vaccine awareness. 

Results: Overall, 37.2% of participants had heard about HPV and 33.4% had heard 
of the vaccine. Multivariate logistic regression showed that women were more likely 
to have heard of HPV (OR adjusted: 4.54; 95% CI=3.45, 5.98) or of the HPV vaccine 
(OR adjusted: 6.15; 95% CI=4.50, 8.40) as compared to men. HPV awareness was also 
lower among older adults, persons with lower income and with lower educational 
attainment, those without children and smokers (p<0.05). 

Conclusion: In 2008, two years after the introduction of the first HPV vaccine in PR 
and the US, public awareness about HPV infection and the HPV vaccine was lower in 
Hispanics in PR as compared to other populations. Identified high-risk populations 
should be targeted in preventive care strategies. Future efforts should increase HPV 
knowledge and vaccine use in this population in order to maximize the impact of 
vaccination programs. [P R Health Sci J 2015;34:195-200]
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Human Papillomavirus (HPV) is one of the most 
common sexually transmitted infections (STI) (1). 
In 2006, the Food and Drug Administration (FDA) 

approved Gardasil, the first HPV vaccine in the United 
States (US) recommended for women. Currently, three HPV 
vaccines are available to protect against the most common 
HPV types associated with cancer, genital warts and respiratory 
papillomatosis (2). Cervarix is recommended for the prevention 
of cervical cancer in women, while Gardasil and Gardasil 9 are 
recommended for the prevention of cervical, vulvar and vaginal 
cancer in women, and also for the prevention of anal cancer and 
genital warts in both men and women. Both vaccines are highly 
effective at preventing HPV infections and the diseases caused 
by the HPV types they target. Despite the effectiveness and 
advantage of the vaccines, and their importance and implications 
for public health, as well as cancer prevention and control efforts 
(2), knowledge of HPV infection, available vaccines and of 
vaccine uptake continues to be low in men and women (3). 
In the US, HPV awareness and uptake has been showed to be 
particularly low among Hispanic women and among men in 
general (3). A study showed that Hispanic (56-60%) and non-

Hispanic Black women (80%) are less aware than non-Hispanic 
White women (90%) of HPV infection and vaccination and also 
less likely to report having been vaccinated (4). Data for men 
are much more limited (5, 6), with recent studies showing low 
awareness in the US 2010 National Health Interview Survey 
(6) and in the 2013 National Cancer Institute’s 2013 Health 
Information National Trends Survey (7).

In Puerto Rico (PR), published information on HPV awareness 
in men and women during the initiation of HPV vaccination on 
the island is inexistent, with more recent studies being performed 
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in men from STI clinics and among a population-based sample of 
women (8, 9, 10). These studies are of interest, as this population 
still has a low HPV vaccine uptake (20% of women and 13% of 
men aged 11-18 years had completed vaccination regimen in 
2014) despite the legal mandatory healthcare-coverage of the 
vaccine (Law #255-September 2012). Given the relevance of 
understanding HPV awareness for the development of necessary 
prevention and control efforts, we aimed to describe the HPV 
and HPV vaccine awareness and their correlates among a 
population-based sub-sample of men and women in PR. This is a 
public health priority as the most recent report of the President’s 
Cancer Panel (2) established the need for accelerating HPV 
vaccine uptake in the US. Even though these vaccines could 
dramatically reduce the incidence of HPV-associated cancers 
and other conditions among both females and males, the vaccine 
uptake has fallen short of target levels. 

Methods

The parent study, entitled Puerto Rico Substance Abuse 
Needs Assessment Program 2008 Household Survey 
(PRSANA), was a cross-sectional household survey aimed 
to assess rehabilitation and mental health services among 
non- institutionalized adolescents and adults aged 15 to 74 
years old, living in Puerto Rico. The study was approved by 
the Institutional Review Board of the Universidad Central 
del Caribe School of Medicine and was carried on during 
2008. Multi-stage stratified cluster sampling was used to select 
subjects by considering Puerto Rico, using 8 strata composed of 
the 8 health regions defined by the Administración de Servicios 
de Salud de Puerto Rico (ASES) in 2007. Sampling methods for 
this project have been thoroughly discussed elsewhere (11). 
Subjects recruited were given a personal interview to collect 
demographic and other non-sensitive information and a self-
administered electronic questionnaire for drug use and abuse, 
treatment use, perception of use/abuse problem, and opinion 
of existing services.  

The interview protocol consisted of two questionnaires and 
a toxicology saliva sample. Respondents were offered $25 for 
their time and effort. Both questionnaires were administered 
with a pocket palm pc. Data was collected using the Computer-
Assisted face-to-face interview and the Self-Administered 
Computer-Assisted interview that was conducted using QDS 
(Questionnaire Design System, Nova Research Co., Bethesda, 
Maryland). The first questionnaire was self-administered 
by the respondent with the use of audio computer-assisted 
self-interviewing (ACASI) to ensure privacy. It consisted 
of sensitive nature questions pertaining to the use of illicit 
drugs and alcohol. Less sensitive questions were administered 
using computer-assisted personal interviewing (CAPI) 
which includes demographic, physical and mental health, 
communicable diseases and tobacco use items. The interview 
protocol lasted, on average, 25 minutes. Participants completed 
the self-administered questionnaires on average in 10 minutes. 

The toxicology salivary sample was used to detect possible use 
of marihuana, morphine, cocaine, PCP and amphetamines 
(OraSure Technologies, Inc.). 

For the current sub-study, an additional short survey on HPV 
was administered to study participants. Data for the sub-study 
was collected between May-October, 2008 (HPV vaccines 
only recommended for females during this time period) with a 
response rate of 77.6%. From 3,424 eligible participants, 3,180 
consented to participate in the parent study (92.9% response 
rate). From them, 1478 (46.5%) participated during the last 
six months of data collection and were administered the HPV 
module (100% response rate). The age distribution, gender, 
education, income and health insurance status of the study 
sub-sample was statistically comparable to the parent study 
distribution (data not shown). 

Within the HPV module, HPV and HPV vaccine awareness 
were assessed using the following questions: 1) ‘Have you 
ever heard of HPV infection?’ 2) ‘Have you ever heard 
about the HPV vaccine or vaccine against cervical cancer?’ 
Information collected included demographic characteristics, 
history of STI’s and substance use. Drug use was validated by 
the parent study through saliva tests to detect the presence 
of cocaine, amphetamines, opiates, phencyclidine (PCP), or 
tetrahydrocannabinol (THC). Diagnoses of alcohol abuse/
dependence were based on the definitions and criteria of the 
American Psychiatric Association’s DSM-IV operated with a 
modified version of the World Health Organization’s Composite 
International Diagnostic Interview.

Statistical analysis was performed using the frequency 
distributions that were used to describe the study sample. 
Bivariate analyses using chi-square tests of independence and 
multivariate logistic regression models were used to examine 
factors associated with HPV and HPV vaccine awareness. In 
the bivariate analysis, trend analysis was performed using the 
Mantel-Haenszel linear-by-linear association chi-square test. 
Factors significantly associated (p<0.05) to HPV and HPV 
vaccine awareness in bivariate analyses, were included in the 
respective multivariate logistic regression models. Interaction 
terms were evaluated within the models by including the 
product of the independent variable and the moderator as 
an additional predictor in the model. The logistic regression 
coefficients were estimated using maximum likelihood with 
the Newton–Raphson method. All the statistical analyses were 
performed using SPSS for Windows version 15 (SPSS Inc., 
Chicago, IL, USA).

Results

Overall 61.2% of participants were females, while almost 
half were aged ≤ 44 years. Meanwhile, 25.5% had < 12 years 
of education, 62.5% had an income <$20,000 and 8.3% 
lacked health insurance. Regarding HPV awareness, 37.2% of 
participants had ever heard of HPV infection and 33.4% had 
ever heard of the HPV vaccine (Table 1).
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Among persons who were aware of HPV, 86.0% knew that 
HPV causes cervical cancer, 73.0% that it is sexually transmitted, 
45.4% that it is not an uncommon infection, 84.2% that having 
multiple sexual partners increases the risk of infection and 55.4% 
that genital warts are caused by HPV (Figure 1); knowledge 
of these items did not vary between men and women (chi-
square p-values>0.05, data not shown). Among the 147 female 
participants aged 15-26 years, 4 (2.7%) had been vaccinated 

against HPV; only one with the 3 doses. Among participants, 
22.7% had daughters aged 9-26 years; of those, 10.8% had 
received at least one vaccine dose. Overall, 79.7% of women 
said that they would vaccinate if doctor recommended it, 61.4% 
said that they would definitely (38.8%)/probably (22.6%) 
vaccinate in the future and 89.0% of parents with daughters aged 
9-26 years said that they would vaccinate them if their doctor 
recommended it (data not shown). 

In bivariate analyses, HPV and HPV vaccine awareness 
were higher among women, among younger cohorts, those 
with higher education and higher household income, non-
smokers, persons who do not abuse/depend on alcohol and 
among persons with children(p<0.001) (Table 2). Moreover, 
significant trends were observed (p<0.0001), were HPV and 
HPV vaccine awareness decreased with increasing age, while 
awareness increased with higher educational attainment and 
higher household income. Meanwhile, multivariate logistic 
regression models showed that women were 4 to 6 times more 
likely to have heard of HPV infection (OR adjusted: 4.54, 
95% CI=3.45-5.98) or about the HPV vaccine (OR adjusted: 
6.15, 95% CI=4.50-8.40) as compared to men. Persons raising 
children were also more likely to have heard of HPV (OR 
adjusted: 1.31, 95% CI=0.99-1.73) and of the vaccine (OR 
adjusted: 1.44, 95% CI=1.08-1.92). Meanwhile, smokers (OR 
adjusted: 0.62, 95% CI=0.48-0.80) and persons with alcohol 
use/dependence (OR adjusted: 0.42, 95% CI=0.19-0.95) were 
less likely to have heard of the vaccine.

Discussion

This study describes for the first time HPV awareness 
in a Hispanic population in PR during 2008, 2 years after 
the introduction of the first HPV vaccine in females in this 
population. Overall, HPV awareness (overall: 37.2%; women: 
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Figure 1. HPV knowledge among those aware of HPV (n=549)

Table 1. Characteristics of study participants: PRSANA Study (2008) 
(n=1, 476)

 	 Frequency 	 Percent
	 (n) 	 (%) 

Sex 		
   Male	 573	 38.8
   Female	 903	 61.2
Age (years) 		
   15-24 	 215	 14.6
   25-44 	 535	 36.2
   45-64 	 509	 34.5
   65-74	 217	 14.7
Education (years) 		
   <12 	 376	 25.5
   12 	 533	 36.1
   >12 	 567	 38.4
Annual household income (n=1364)		
   <$20,000	 915	 62.5
   $20,000-$40,000	 433	 29.6
   ≥$40,000	 116	 7.9
Health care coverage 		
   None	 123	 8.3
   Private/Public	 1353	 91.7
Ever heard of HPV		
   Yes	 549	 37.2
   No	 927	 62.8
Ever heard of HPV vaccine		
   Yes	 493	 33.4
   No	 983	 66.6
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49.6%, men: 17.9%) and of the vaccine (overall: 33.4%; women: 
46.1%, men: 13.5%) was low among participants during this 
time period. Despite lower awareness among men, specific 
knowledge of HPV infection did not vary between men and 
women already aware of HPV. Meanwhile, vaccine uptake was 
extremely low among female participants aged 15-26 years of 
age (2.7%) and among daughters of participants within this 
age group (10.8%). High intent for vaccination was reported 
upon physician recommendation, highlighting the importance 
of physician involvement in patient education efforts. Thus, 
future studies are needed to evaluate the knowledge, attitudes 

and beliefs of health professionals with respect 
to HPV vaccination of girls and boys. This 
information is essential given that some studies 
have reported that participants prefer that 
providers take the lead in the health decision 
process (12). In addition, future studies are 
needed to determine the barriers for HPV 
vaccination among underserved populations. 

Consistent with results for Latino US 
immigrants (13), limited knowledge existed 
in our population, particularly regarding the 
frequency of infection, its sexual transmission and 
its association to genital warts. When compared 
to studies performed in other populations during 
similar time periods, we can observe that HPV 
awareness in our study was lower than in another 
study among 1,334 Latino immigrants ≥ 21 
years attending safety-net clinics (2007-2008) 
(48% aware of  HPV) (3), lower to that reported 
among 534 Latina immigrants from Alabama 
(2007-2009) (where 47% were aware of HPV 
and 39% of the vaccine HPV) (14), than those 
for Hispanic women in the Health Interview 
National Trends Survey (69.5%) (2007), and 
lower than among callers to the National Cancer 
Institute’s Cancer Information Service (2007) 
(63.8% aware of HPV) (15). Studies during 
this time period were limited in men, and to our 
knowledge none had been done in the US. In 
Denmark, a 2006-2007 population-based study 
showed that only 10% of males had heard of  
HPV (16), while 38.3% of men who had heard 
of HPV in an Australian 2007-2008 study (17). 
Consistent to ours and other studies (1, 13), both 
of these studies also showed lower awareness in 
men than women. It is important to highlight 
that these comparisons need to be made with 
caution, as differences in methodologies and 
target populations exist between ours and the 
previous studies described. 

When comparing our results with more 
recent studies performed in PR , we see 
some evidence of improved HPV awareness, 

Table 2. Factors associated to HPV and HPV vaccine awareness among persons aged 
15-74 years: PRSANA Study (2008) 

	 Heard about HPV infection	 Heard of HPV vaccine
	               (n=1476*)	          (n=1474**)

	 n	 (%)	 p-value	 n	 (%)	 p-value

Socio-demographics
   Gender			   <0.0001			   <0.0001
      Males	 101	 17.6		  77	 13.5	
      Females 	 448	 49.6		  416	 46.1	
    Age (years)***			   <0.0001			   <0.0001
      15-24 years	 71	 33.0		  62	 29.1	
      25-44 years	 257	 48.0		  236	 44.0	
      45-64 years 	 170	 33.4		  157	 30.8	
      65-74 years	 51	 23.5		  38	 17.6	
   Marital status			   0.99			   0.15
      Never married	 118	 37.0		  94	 29.6	
      Married	 284	 37.1		  271	 35.5	
      Divorced/separated/widowed	 146	 37.3		  127	 32.5	
   Education (years)***						    
      <12 	 92	 24.5		  68	 18.1	
      12 	 163	 30.6		  155	 29.2	
      >12 	 293	 51.8	 <0.001	 269	 47.5	 <0.001
   Annual family income***			   <0.0001			   <0.0001
      <$20,000	 305	 33.3		  254	 27.8	
      $20,000-$40,000	 172	 39.7		  158	 36.5	
      ≥$40,000	 68	 58.6		  76	 65.0	
   Children			   <0.0001			   <0.0001
      No	 306	 31.8		  266	 27.7	
      Yes	 243	 47.4		  227	 44.3	
   Tobacco use (last year)						    
      No	 361	 45.4		  328	 41.2	
      Yes	 188	 27.6	 <0.0001	 165	 24.3	 <0.0001
   Alcohol abuse or dependence 
   (last year)						    
      No	 536	 38.1	 0.001	 485	 34.6	 <0.0001
      Yes 	 13	 18.3		  8	 11.3	
   Drug use (saliva test)						    
      Negative	 519	 37.4		  471	 34.0	
      Positive 	 30	 33.7	 0.483	 22	 24.7	 0.072
Health related characteristics 
   History of STDs (self-reported)						    
      No	 521	 36.8		  467	 33.1	
      Yes	 28	 45.2	 0.185	 26	 41.9	 0.148
   Health care coverage 						    
      None/public	 41	 33.3		  33	 26.8	
      Private	 508	 37.5	 0.355	 460	 34.0	 0.104

P-values were obtained using chi-square test of independence. *Two persons excluded because they answered 
“don’t know/refuse”. ** Four persons excluded because they answered “don’t know”. *** P-value for trend 
<0.001.

although optimal awareness has not yet been achieved in this 
population. A study done from 2009-2010 among men attending 
an STI clinic in San Juan, PR found that 53% of men attending 
this STI clinic had heard about HPV, although only 29% had 
adequate knowledge about it. Meanwhile, only 28% of these 
men knew about the HPV vaccine (8). In this study, men who 
had sex with men were more likely to have adequate knowledge 
about HPV. Meanwhile, comparison of our results for women 
with those of a recent population-based study also suggest 
some increases in HPV awareness, were from 2010-2013, 65% 
of women aged 16-64 years living in the San Juan metropolitan 
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area were aware of the HPV vaccine (10). As in our 2008 study, 
vaccine uptake was also extremely low in this population-based 
study (10), with only 4.7% of women within recommended 
vaccination ages (16-26) having been vaccinated, and only one 
(1.2%) having received the three doses.

Our study also found an association between increasing 
age and reduced HPV awareness, although higher knowledge 
was observed among adults aged 25-44 years, as compared to 
persons aged 15-24 years old. By contrast, other studies have 
found that HPV awareness is lowest in those < 25 years, who 
are the most likely to acquire HPV infection (18). Similar to 
previous reports (15), our data also showed lower awareness 
among those with lower education and annual household 
income, a result that highlights a health disparity. Our study 
also found persons raising children were more aware about 
HPV and the HPV vaccine than their counterparts; this is 
accordance with a Turkish study which found that women 
who have children were more aware about the virus and the 
vaccine, and close to two-thirds would accept the vaccines 
for their children (19). Because parental knowledge is an 
important predictor of HPV vaccination, educational efforts 
should be made to increase HPV and HPV vaccine knowledge 
and to promote programs that provide vaccines for children 
and adolescents, such as the Centers for Disease Control and 
Prevention Vaccines for Children Programs.

Consistent with a study among women (20), tobacco users 
were also less likely to know about HPV infection. We found 
similar results for HPV vaccine awareness. These results 
are of importance as tobacco use and smoking intensity are 
independent risk factor for HPV infection and smokers are 
more likely to develop HPV-related cancers (18). Lower HPV 

knowledge among smokers could be explained by the 
fact that they are less likely to seek health information 
(21). Finally, in our study, people who abuse of 
alcohol were also less aware of the HPV vaccine. 
This finding has important preventive implications 
because alcohol abuse is associated with increased 
risk for oral and pharyngeal cancer (1). Meanwhile, 
the lack of statistical association between history of 
STIs and HPV awareness in our study, which have 
been observed in other studies (22, 23), could be 
related to the fact that STIs were self-reported, and 
the possibility of information bias may be present 
for this variable.

Among study limitations, this study did not collect 
information on sexual practices or on HPV infection 
status, limiting our ability to correlate these variables 
with the outcomes of interest. In addition, being a 
cross-sectional study, it does not permit us to assess 
changes in HPV awareness and knowledge across 
time. Despite these limitations, we conclude that 
in 2008, two years after the introduction of the first 
HPV vaccine in PR and the US, public awareness 
about HPV infection and the HPV vaccine was 

Table 3. Adjusted magnitude of the association between HPV and HPV vaccine 
awareness among persons aged 15-74 years: PRSANA Study (2008) 

	 Heard about HPV	 Heard of vaccine
	 ORadjusted (95% CI)*	 ORadjusted (95% CI)*

Gender
   Women vs. Men	 4.54 (3.45-5.98)*	 6.15 (4.50-8.40)*
Age		
   25-44 years vs. 15-24 years	 1.24 (0.85-1.82)	 1.16 (0.78-1.74)
   45-64 years vs. 15-24 years	 0.95 (0.65-1.37)	 1.00 (0.67-1.48)
   ≥65 years vs. 15-24 years	 0.63 (0.40-1.01)	 0.55 (0.33-0.92)*
Education		
   High school vs. less than high school	 1.25 (0.90-1.73)	 1.65 (1.16-2.35)*
   More than high school vs. less than 
      high school	 2.65 (1.87-3.76)*	 2.85 (1.96-4.15)*
Annual family income 
   $20,000-$39,000 vs. <$20,000	 1.01 (0.76-1.35)	 1.18 (0.88-1.59)
   ≥$40,000 vs. <$20,000	 2.22 (1.38-3.56)*	 4.83 (2.91-8.00)*
Tobacco use (last year)
   Smokers vs. Non-smokers	 0.60 (0.47-0.77)*	 0.62 (0.48-0.80)*
Alcohol abuse/dependence (last year)
   Yes vs. No	 0.67 (0.34-1.31)	 0.42 (0.19-0.95)*
Currently raising children 
   Yes vs. No	 1.31 (0.99-1.73)	 1.44 (1.08-1.92)*

OR=Odds ratio; CI=Confidence interval

lower in Hispanics in PR as compared to other populations. 
Awareness was particularly lower among men, older adults, 
persons with lower income and educational attainment, those 
without children and smokers. Our results provide insights into 
high-risk populations that should be targeted in educational 
and other preventive care strategies in PR and potentially other 
Hispanic populations. Meanwhile, comparisons of our results 
with more recent data for PR confirm the need for continued 
education efforts in this population. Further research is needed 
to evaluate the effectiveness of interventions to promote 
HPV awareness and complete vaccine uptake for Hispanics. 
Educational interventions should be evaluated and culturally 
adapted for PR, as public knowledge about HPV infection 
requires improvement. The Department of Health, schools, the 
media and health professionals are important communication 
channels that should be involved in these efforts.

Resumen

Objetivo: Estudios sobre conocimiento del virus del papiloma 
humano (VPH) son limitados en Puerto Rico (PR), y son de 
interés dada la baja cobertura de la vacuna contra el VPH en 
esta población. Este estudio transversal tuvo como objetivo 
determinar los factores asociados al conocimiento sobre el 
VPH y sobre la vacuna contra el VPH en personas de 15 a 
74 años en PR. Métodos: Se analizaron los datos de una sub-
muestra de 1,476 hombres y mujeres que participaron en una 
encuesta poblacional realizada en PR en el 2008. Modelos de 
regresión logística multivariados fueron usados para examinar 
factores asociados al conocimiento sobre el VPH y sobre la 
vacuna contra el VPH. Resultados: En total, el 37.2% de los 
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participantes había escuchado sobre el VPH y el 33.4% había 
escuchado sobre la vacuna. El análisis de regresión logística 
multivariado mostró que las mujeres tenían más probabilidad 
de haber escuchado del VPH (OR ajustado: 4.54; IC 95%= 
3.45, 5.98) y de la vacuna contra el VPH (OR ajustado: 6.15, 
IC 95%= 4.50, 8.40), en comparación con los hombres. El 
conocimiento sobre VPH también fue menor entre los adultos 
mayores, las personas con ingresos más bajos y con menor nivel 
educativo, los que no tienen hijos y los fumadores (p <0.05). 
Conclusión: En el 2008, dos años después de la introducción de 
la primera vacuna contra el VPH en PR, el conocimiento sobre 
el VPH y sobre su vacuna era menor en los Hispanos viviendo 
en PR en comparación a otras poblaciones. Los esfuerzos de 
intervención deben estar dirigidos a aumentar el conocimiento 
de VPH y la cobertura de la vacuna en esta población, con el fin 
de maximizar su impacto. 
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