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Abstract

Background—Little is known about barriers to Hereditary Breast and Ovarian Cancer (HBOC) 

genetic counseling among Puerto Rican women.

Objective—This study reviews existing literature to identify individual, interpersonal, and 

systems level factors that may impact the use of HBOC genetic services among Puerto Rican 

women living in the United States.

Methods—A systematic search of articles published between the years 1995–2014 was 

performed in PubMed and ISI Web of Science. Additionally, the bibliography of relevant articles 

was reviewed for additional potential articles.

Results—Individual level barriers most frequently identified included: a lack of knowledge or 

awareness about HBOC or genetic counseling and testing, and facilitators included high levels of 

interest in genetic counseling/genetic testing. Interpersonal level barriers included worry about 

knowing a family member’s risk, and conversely, a facilitator was the ability to help family 

members. Systems level barriers included concerns about the cost, having competing life 

demands, whereas facilitators included holding private insurance.

Conclusion—Puerto Rican women are a unique ethnic minority group with specific perceptions, 

beliefs and levels of education about genetic counseling and testing for HBOC. Addressing 

individual, interpersonal and systems level factors unique to this group may improve knowledge 

and awareness. Policy and structural changes may be needed to improve system level barriers.
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INTRODUCTION

According to estimates from the United States (US) Census Bureau, [1] approximately 54 

million Latinos live in the US as of 2013, accounting for 17% of the total US population. 

Current estimates suggest the Latino population will reach 31% by 2060, [2] making Latinos 

the fastest-growing and largest US minority population. However, Latinos are an ethnically 

and racially diverse group with origins in Mexico, the Caribbean, Central or South America, 

and Spain [2]. Although data on these groups is often presented in the aggregate, each differ 

with regard to demographic, cultural, and clinical factors [3–5]. For example, Puerto Ricans 

are the second largest Latino resident population in the US, [6] and in the past three years, 

more Puerto Ricans left the island of Puerto Rico for the US than in the previous three 

decades combined [7]. Puerto Ricans are more likely than other Latino populations in the 

US to be proficient in English and achieve higher levels of education, but have a lower 

overall median household income [7]. Related to heath disparities, Puerto Ricans reported 

the poorest health status and highest prevalence of several acute and chronic medical 

conditions, compared to non-Latino whites and other Latino subgroups [8].

Breast cancer is the most commonly diagnosed cancer among all women in the US, 

including Latinas, and is the leading cause of cancer death among Latina women [9]. 

Although ovarian cancer accounts for only 3% of cancers in all women, the mortality rate 

(~70%) of ovarian cancer is higher than for any other cancer of the female reproductive 

system [10]. After Black women and White women, women of Latina origin have the third 

highest ovarian cancer incidence and mortality rates [10]. Despite relatively lower incidence 

rates, Latinas tend to be diagnosed at later stages of cancer resulting in poorer prognosis and 

survival [11].

While multiple genes may confer inherited cancer risk [12], BRCA mutations (genes linked 

to Hereditary Breast and Ovarian Cancer [HBOC] syndrome) are the most prevalent and 

penetrant mutations, accounting for the majority of hereditary breast cancers [13]. Carrying 

a BRCA mutation results in an increased lifetime risk of breast cancer of up to approximately 

60 – 70% [14–16] and lifetime ovarian cancer risk of up to 40% [14, 16]. A recent study by 

Weitzel and colleagues indicated a high prevalence (25%) of BRCA mutations in Latinas 

based on a large study of U.S. Latino breast/ovarian cancer families, primarily of Mexican 

origin [17]. Another study showed prevalence of BRCA also may be high in Puerto Rican 

women. Among female breast cancer patients who underwent genetic testing for BRCA in 

Puerto Rico, 11 out of 23 participants were identified as carrying a BRCA1 or BRCA2 

deleterious mutation [18]. Results of these studies suggest Puerto Rican women may be at 

least near or higher than the same risk for carrying mutations in the BRCA1 and BRCA2 

genes as Caucasian women.

Those identified as carriers of a genetic mutation causing HBOC may undergo additional 

screenings, take medications, or have surgeries to significantly reduce their risk of cancer. 

As such, the US Preventive Services Task Force [19] recommends at-risk individuals who 

meet certain family and/or personal cancer history criteria undergo genetic counseling for 

HBOC risk to help women make informed health care decisions. Despite the utility of 

genetic counseling to evaluate HBOC risk, available data show racial and ethnic minority 
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groups represent a small proportion of those tested, [20] and Latinas in particular, 

underutilize cancer genetic services [21–23].

Given the differences between Puerto Rican and other US Latino populations with respect to 

education, language proficiency and income, all of which have been previously associated 

with awareness and/or utilization of genetic counseling and/or genetic testing, [24–26] it is 

important to explore the specific issues that may be relevant to the Puerto Rican population. 

In addition to individual level factors, interpersonal, and systems level factors are known to 

influence health behaviors [27]. Therefore, the purpose of this review article is to consider 

key individual, interpersonal and systems level factors that may impact use of HBOC 

genetic services in Puerto Rican women living in the United States.

METHODS

Two researchers independently searched two electronic databases to identify studies 

published from 1995 (i.e., the year BRCA testing became clinically available) to 2014 that 

addressed potential barriers and facilitators to cancer genetic counseling for HBOC among 

Puerto Rican women living in the US. The following Medical Subject Headings (MeSH) 

terms were used for PubMed: genetic counseling, genetic testing, genetic testing/utilization, 

BRCA1 gene, BRCA2 gene, cancer genes, Latinas, Puerto Rico, Hispanic, Hispanic 

American, genetic testing, knowledge, and awareness. Using the ISI Web of Science 

database, the search was restricted to the same search terms as in PubMed, with the 

additional criteria of peer-reviewed articles, written in English. Bibliographies of 

publications from both searches were examined for additional eligible studies not identified 

in Pubmed or ISI.

The authors reviewed the articles for data that may impact the uptake of genetic counseling 

and/or testing among Puerto Rican women. Two authors independently extracted data from 

each of the studies included in the review; the extracted data included purpose, methods, 

overall sample size, number of Puerto Ricans included in the sample, individual, 

interpersonal, and systemic barriers, and facilitators. A review matrix was created to 

structure information abstracted from each study (see Table 1).

RESULTS

Initially, search results yielded 12 papers, 8 were excluded because they did not refer to 

HBOC genetic counseling, did not clearly indicate whether Puerto Ricans were included in 

their Hispanic or Latino sample, and 1 reference was excluded because it was a published 

conference abstract with no corresponding manuscript. By checking the reference list of the 

3 remaining papers, 6 additional papers were identified addressing the main topic of this 

paper. As shown in Table 1, a total of 9 papers were included in the current review.

The papers contained in this review were published from 2006 – 2014. The purpose of the 

papers included: exploring awareness, knowledge, and/or beliefs and attitudes about genetic 

counseling and testing, and the impact of acculturation on awareness/knowledge of genetic 

counseling and testing. Five papers used quantitative methods, 3 used a mixed methods 

approach, and 1 used qualitative methods only. The total study sample ranged from 10 – 
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10,883 and the number of Puerto Ricans included in the samples ranged from 3 – 2655 

(10.1% – 41.7% of the overall sample within each paper). Of the 9 papers, 7 aggregated the 

findings as part of a study of Latinos from various ethnicities, while 2 reported results of 

Puerto Ricans in contrast with other Latino ethnicities.

INDIVIDUAL LEVEL BARRIERS AND FACILITATORS

Awareness

Specific to awareness about genetic testing, results from the 2000 National Health Interview 

survey (NHIS) indicated that overall, 20.6% of Latinos had heard of genetic testing for 

increased cancer risk, with levels of awareness highest among Puerto Ricans (27.3%) and 

lowest among Mexicans (14.3%) [28]. As indicated in a study of barriers and facilitators to 

BRCA genetic counseling among at-risk Latinas in New York City, including foreign born 

Puerto Rican women, most had heard or read “almost nothing” or “relatively little” about 

genetic counseling for inherited disease and for cancer [29]. A more recent mixed methods 

study examined differences in awareness of genetic counseling and testing between Latino 

ethnicities and found Puerto Ricans had higher levels of awareness of cancer genetic 

counseling and testing compared with Mexicans and Cubans [30]. Although Puerto Ricans 

were more aware of genetic counseling, and were aware of family history as risk for breast 

cancer, they also were the least likely sub-ethnic group to attribute their breast cancer risk to 

personal history of cancer; most often citing lifestyle factors as the primary cause of breast 

cancer [30]. Interestingly, a study examining awareness of genetic testing among Latinos 

using NHIS data from 2000 and 2005, found those with a higher perceived future cancer risk 

were, in fact, more likely to be aware of genetic testing [31]. Based on the results of these 

studies, it would seem that personal cancer history is more often attributed to lifestyle 

factors, but that future cancer risk may be more likely to be associated with family history.

Knowledge

In addition to a lack of awareness, low levels of knowledge about genetic counseling and 

testing were also identified in several studies [30, 32, 33]. Studies about knowledge of 

genetic counseling and testing found Latinos in general, had low levels of knowledge about 

BRCA genetic counseling, [34] and Puerto Rican women, in particular, correctly answered 

fewer than 50% of questions about HBOC [30, 33]. These low levels of knowledge were 

hypothesized to function as barriers to obtaining genetic counseling and/or testing among a 

sample of Latino participants in a mixed methods study [34].

Research to identify reasons for low rates of participation in genetic counseling for HBOC 

among Latinos found most participants had limited information about this topic, and many 

were not able to articulate the difference between genetic counseling and testing [32]. 

However, higher levels of knowledge about HBOC were found among Puerto Ricans who 

had experienced cancer in the family, [32] and a majority of participants in another study 

were able to correctly answer questions about patterns of inheritance and cancer risk 

associated with HBOC [33]. Similar to findings of awareness, it seems Puerto Ricans may 

be more likely than other sub-ethnicities to understand the hereditary nature of cancer, but 

are not knowledgeable about genetic testing and counseling.
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Concerns and Worry

Participants in several studies reported concerns related to the potential for emotional 

distress to be caused by genetic counseling from learning one’s own or family members’ 

cancer risks [29, 30, 34]. Additionally, the possibility for results from genetic testing to 

remove control from God and discriminate against others has been identified as a concern 

among some Latinas in previous studies [35]. One study in this review found age was 

positively associated with concerns about potential abuses that may result from genetic 

testing such that older Latina women had greater concern about potential abuses as a result 

of genetic testing compared to younger women [36].

Interest in Learning More

Despite a general lack of awareness and knowledge, and indicating concern about negative 

affect associated with the process of cancer genetic counseling and testing, studies indicated 

that Latinas in general, [29, 32] and Puerto Ricans in particular, [37] are highly interested in 

learning more about the benefits of genetic counseling. In fact, many held generally positive 

attitudes about genetic counseling and testing and perceived a benefit was the potential for 

genetic counseling to help facilitate discussions in their families about cancer risk [29]. In a 

study exploring the influence of acculturation on attitudes, beliefs, and familiarity with 

genetic testing, higher levels of acculturation were associated with familiarity with genetic 

testing as well as more perceived benefits and less barriers to genetic testing [36].

INTERPERSONAL LEVEL: CULTURAL FACTORS

An analysis of the 2000 NHIS identified a correlation between acculturation and awareness 

of genetic testing among Hispanic immigrants such that those higher in acculturation, as 

measured by English language preference, were more aware of genetic testing than those 

lower in acculturation [28]. Results from other studies examining awareness and 

acculturation found lower levels of acculturation (i.e., Spanish language preference and 

fewer years living in the US) to be predictive of lower levels of awareness of genetic 

counseling and testing [31, 34, 36]. Another study among Latino immigrants, including 

Puerto Ricans, used additional measures of acculturation and found higher levels of 

acculturation to correlate with higher perceived benefits and lower perceived barriers to 

genetic testing, a relation that remained even when adjusting for potential confounding 

factors [36].

Life concerns, such as taking care of children or other family members, were perceived as 

barriers and were significantly related with the intent to obtain genetic counseling among at-

risk Latinas in New York City; over a third of participants in the study considered genetic 

counseling to be a low priority [29]. Similarly, by utilizing qualitative methods with at-risk 

Latinas in New York City, a subtheme called “Descuido,” referring to competing demands, 

emerged [32]. Most participants in that study described the need to take care of their family 

as the main barrier to having the time or energy to attend genetic counseling. Women in this 

study also described how the Latino culture prioritized family first, often at the expense of 

their own health [32].
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Conversely, in that same study, “Familismo,” or the central role of the family, was one of 

the cited benefits of HBOC genetic counseling in Puerto Ricans among a sample of Latinas; 

[32] other studies confirm that helping their families was one of the main reasons Latinos in 

general, and Puerto Ricans in particular, provided for intending to undergo genetic 

counseling [28, 32]. In 2013, Sussner and colleagues found almost all Latina participants 

agreed that HBOC genetic counseling would help them better understand family member’s 

risk, have discussions about cancer in their families, reduce their fears and concerns about 

developing the disease, and finally decide to undergo genetic testing [29].

SYSTEMS LEVEL: INSURANCE/FINANCES

Vadaparampil and colleagues identified the cost of genetic testing as one of the primary 

barriers to undergoing genetic testing among Puerto Rican women in the US as well as those 

in Puerto Rico [30]. Although participants in a study by Sussner and colleges were unaware 

of the actual costs associated with genetic counseling and testing, the perceived expense was 

the most commonly cited barrier to attending genetic counseling in that study, as well [32]. 

Similarly, other studies found whether or not an individual had health insurance was related 

to familiarity with genetic testing for cancer risk assessment; those with insurance were 

more likely to be aware and knowledgeable of cancer risk assessment [28, 31, 36]. Latinos 

also were concerned about the possibility for genetic test results to jeopardize their health 

insurance coverage [34]. Participants in one study discussed experience with or witnessing a 

differential treatment based on insurance discrimination and/or interaction with their health 

care provider, which may prevent them from seeking out genetic counseling or testing [32].

The role of provider referral also was identified as an important system level factor 

associated with genetic counseling/genetic testing. In a study examining preferences for 

educational information about HBOC, Puerto Ricans were interested in discussing HBOC 

with their provider [37]. Although one study identified receipt of physician referral for 

genetic counseling as a facilitator of Latinas’ intention to attend genetic counseling, 

participants in that study had yet to attend [29]. Similarly in a qualitative study, Latinas who 

received a referral from a physician had yet to attend genetic counseling, and the sole Puerto 

Rican participant who received a referral cited fear and uncertainty as barriers to comply 

with the referral [30]. It may be that Latinas in general, and Puerto Ricans in particular, need 

more information in addition to a referral to help reduce some of the affective barriers 

associated with attending genetic counseling.

DISCUSSION

Our review summarizes key factors that may impact uptake and use of genetic counseling 

and/or testing for HBOC among Puerto Rican women living in the US. Importantly, we 

identified modifiable barriers at multiple levels: individual, interpersonal and health care 

system. First, we found strong evidence for a lack of basic awareness/knowledge about 

genetic counseling and testing as well as the potential contribution of genetic factors to 

breast cancer risk in these studies. While increasing awareness and knowledge is a critical 

first step, it is important to consider the optimal channels and message content when 

delivering this information to specific sub-populations within a larger group that may have 
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different preferences and beliefs. Recent studies indicate face-to-face interactions are the 

most revered and preferred communication style for delivery of health messages among 

Latino audiences more broadly [38, 39] and Puerto Rican populations, in specific [37]. A 

study exploring information preferences for HBOC among at risk Mexican, Cuban and 

Puerto Rican women found that Puerto Rican women, wanted to receive written material 

followed-up by additional information provided through discussions viewed on television 

(i.e., telenovelas) or through in-person discussions (i.e., provider discussion or health 

outreach education events - “charlas”) [37]. The preferences for Puerto Rican women were 

distinct from Cubans and Mexicans who preferred to hear the information from a provider or 

participate in a discussion.

Importantly, the studies reviewed concluded communication of health information to a 

Hispanic audience must incorporate the larger interpersonal cultural context in which 

information is presented and received. Previous work suggested a strategy to achieve this 

would be to include four key principles of Hispanic communication—sympathy (simpatía), 

personalization (personalismo), confidence (confianza), and affection (cariño) in the 

delivery of information. Doing so has the potential for the message to be better received than 

via traditional health communication methods [40, 41]. Our review also suggests 

incorporating the concept of better managing competing demands (descuido) may be of 

particular importance with respect to improving the utilization of HBOC genetic counseling 

and testing services.

An important consideration for less acculturated individuals is the limited availability of 

genetic counseling services by bi-cultural, bilingual genetics professionals [42]. According 

the recent data from the Pew Research Hispanic Trends Project [43], a national survey of 

U.S. Latinos found ~60% of respondents older than age 18, ~40% of all respondents, and 

68% of those who were foreign-born, rated their English speaking ability in categories 

below “very well.” Thus, for complex health information, it is likely Latinos prefer to 

receive this information in Spanish. While access issues related to bilingual genetics 

professionals for Spanish speaking/Spanish preferring patients has been a longstanding 

barrier for Latinos, [42] a recent study demonstrated genetic counseling can be effectively 

and efficiently delivered via telephone [44]. Specifically, participants in both the telephone 

and face-to-face group had equivalent knowledge gains and similar levels of satisfaction and 

decisional conflict, distress, and quality of life. While these results appear promising to 

reduce geographical, linguistic, and logistic access barriers to genetic counseling, the prior 

study did not include any Latino participants. Therefore, it is unknown whether this 

approach would be feasible and acceptable to Puerto Rican women, particularly those who 

are Spanish speaking/Spanish preferring.

Additionally, addressing systems level barriers such as the costs of testing and provider 

referral/recommendation are critical. Latinos in the US are approximately three times more 

likely than whites to be uninsured, [45] and have the highest number of uninsured 

individuals compared to other racial/ethnic groups in the US. Lack of insurance may 

therefore be a barrier to obtaining cancer genetic counseling and testing for Puerto Ricans in 

the mainland. However, the Affordable Care Act (ACA) may reduce some cost related 

barriers. Specifically, as part of its preventive health service benefits, the ACA has 
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provisions for genetic counseling and testing with no out-of-pocket expense for BRCA1 and 

BRCA2 mutation testing for HBOC in women who have not yet had cancer [38]. However, 

one limitation of the ACA relative to the studies we reviewed is that many participants who 

expressed interest in genetic counseling and/or testing were diagnosed with breast cancer. 

Generally, these are the individuals in whom testing should begin in a family concerned 

about cancer risk. Unfortunately, the ACA benefits do not extend to breast cancer survivors. 

Thus, even for those with insurance, the out of pocket costs of deductibles or co-payments of 

several hundred dollars may put genetic counseling and testing services out of reach [38].

Finally, our findings suggest Puerto Rican women feel provider recommendation AND 

discussion is a critical component of increasing appropriate uptake of genetic counseling and 

testing services. Although primarily focused on Latinos of Mexican origin, there has been a 

substantial amount of work from Weitzel and colleagues suggesting that the provision of 

education to those health care providers most likely to deliver care to Latino populations 

increased the number of referrals and completed genetic counseling appointments in Latinas 

[39]. However, it is important to note that this provider education took place in the context 

of culturally competent, low or no cost services offered to at-risk Latinas [39].

To our knowledge, this review is one of the first to focus exclusively on issues related to 

utilization of genetic counseling and testing for HBOC specifically in the Puerto Rican 

population. However, it is important to consider our review in light of certain key 

limitations. First, we examined issues specific to Puerto Rican women residing in the U.S. 

This group may have higher levels of acculturation compared to those who live exclusively 

on the island of Puerto Rico. In addition, there is a difference with respect to the insurance 

system and access to genetics services between those living in the U.S. versus on the island 

of Puerto Rico. Thus, the findings of this review cannot be directly applied to Puerto Rican 

populations living on the island of Puerto Rico.

Genetic counseling and testing for HBOC has been clinically available for almost two 

decades. Unfortunately, we continue to see disparities in awareness, knowledge, access to, 

and uptake of genetic counseling and testing services. This is particularly true in Latino 

communities, despite documented rates of BRCA mutations similar to Caucasian populations 

[17, 18]. One approach to addressing this disparity is to work within these communities to 

address unique factors that may impact utilization of services. By considering Puerto Ricans 

as a unique ethnic minority group, we may have greater success in educating them about 

benefits of HBOC genetic testing and increase rates of counseling among affected 

individuals and their families.
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