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Latinas are less likely to participate in genetic counseling (GC) and genetic testing (GT) than non-

Hispanic Whites. A multi-site, randomized pilot study tested a culturally targeted educational 

intervention to increase uptake of GC/GT among Latina breast cancer (BC) survivors (N=52). 

Participants were recruited in Tampa, FL and Ponce, PR and randomized to: (1) fact sheet about 

BC survivorship (control), or (2) a culturally targeted educational booklet about GC/GT 

(intervention). Participants in the intervention condition were also offered no-cost telephone GC 

followed by free GT with mail-based saliva sample collection. Participants self-reported hereditary 

breast and ovarian cancer (HBOC) knowledge and emotional distress at baseline and 1- and 3-

month follow-ups. We used logistic regression to examine differences in GC/GT uptake by study 

arm (primary outcome) and repeated-measures ANOVA to examine the effects of study arm and 

time on HBOC knowledge and emotional distress (secondary outcomes). Compared to the control 

arm, intervention participants were more likely to complete GC (ORIntervention=13.92, 95% 

CI=3.06–63.25, p<0.01) and GT (ORIntervention=12.93, 95% CI=2.82–59.20, p<0.01). Study site 

did not predict uptake of GC (p=0.08) but Ponce participants were more likely to complete GT 

(ORPonce=4.53, 95% CI=1.04–19.72, p=0.04). ANOVAs demonstrated an increase in HBOC 

knowledge over time across both groups (F(2,88)=12.24, p<0.01, ηp
2=0.22). We also found a 

significant interaction of study arm and time, such that intervention participants demonstrated a 

greater and sustained (to the 3-month follow-up) increase in knowledge than control participants 

(F(2,88)=3.66, p=0.03, ηp
2=0.08). No other main or interaction effects were significant (all 

p’s>0.15). Study findings demonstrate the potential of our culturally targeted print intervention. 

Lessons learned from this multi-site pilot study for enhancing GC/GT in Latinas include the need 

to attend to both access to GC/GT and individual factors such as attitudes and knowledge.
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Background

Breast cancer (BC) is the leading cause of cancer death among Latinas (American Cancer 

Society, 2020). Latinas are often diagnosed with BC at younger ages and with worse 

prognostic features (e.g., triple-negative disease) than non-Hispanic Whites (NHWs) (Boyle 

& McPadden, 2004; Lara‐Medina et al., 2011; Miranda et al., 2011). Genetic factors may 

contribute to these disparities (Fejerman et al., 2014; Lynce et al., 2016; Rey-Vargas et al., 

2019; Weitzel et al., 2013). Multiple genes confer increased risk for breast and/or ovarian 

cancer (Lindor et al., 2008), with pathogenic variants in the BRCA1/2 genes being most 

prevalent and penetrant (Euhus & Robinson, 2013). The prevalence of pathogenic BRCA1/2 
variants among Latinas is at least the same as NHW females of non-Ashkenazi Jewish 

ancestry (John et al., 2007; Weitzel et al., 2013). Prevalence rates are even higher in select 

clinical populations based on family history, clinical characteristics, cancer site, country of 

origin, and type of mutation (Dutil et al., 2015).

Although professional organizations provide guidelines to identify those at increased 

hereditary cancer risk (Daly et al., 2017; Khatcheressian et al., 2013), an estimated 300,000 

United States (US) females carry a pathogenic BRCA1/2 variant and are unaware of their 
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status (Drohan et al., 2012; Gross et al., 2018). Genetic counseling (GC) and genetic testing 

(GT) for BC survivors is critically important, as results may inform risk management for 

second primary cancers and targeted cascade testing for at-risk family members (National 

Comprehensive Cancer Network (NCCN), 2019). However, only ~15% of eligible BC 

survivors have undergone GT (Childers et al., 2017). Despite a strong desire for GC/GT, 

Spanish-speaking Latina BC survivors are less than half as likely as NHW survivors to 

report discussing GC/GT with a health provider (Cragun et al., 2017; Jagsi et al., 2015). 

Providers may not refer high-risk Latinas for GC due to concerns about access, language and 

cultural barriers (Hurtado-de-Mendoza et al., 2018). Given these barriers, the percentage of 

Latinas unaware of their hereditary cancer risk is likely quite high (Childers et al., 2017; 

Jagsi et al., 2015; Levy et al., 2011).

Nationally, ~60% of Latinos age ≥18, 68% of foreign-born Latinos, and 72% of people in 

Puerto Rico (PR) rated their English ability below “very well” (Krogstad & Gonzalez-

Barrera, 2015). Even Latinos who are highly proficient in English may prefer receiving 

complex health information in Spanish (Kaplan et al., 2016; Kinney et al., 2010; McIntyre et 

al., 2017; Quinn et al., 2013). Access to bilingual GC for Spanish-preferring patients 

remains a barrier for Latinas in mainland US and PR (Cruz-Correa et al., 2017). Nationwide, 

very few (~6%) genetic counselors speak fluent Spanish (Augusto et al., 2019). Growing 

interest exists in developing alternative GC delivery models to increase access to 

underserved groups (Buchanan et al., 2016; Stoll et al., 2018), including telephone delivery 

of GC (Kinney et al., 2016; Schwartz et al., 2014). However, few efforts have focused on 

Spanish-preferring patients.

Prior work by our group and others has demonstrated no differences in knowledge of or 

interest in GC/GT between Latinas in Ponce, PR and Tampa, FL (Vadaparampil et al., 2011). 

However, there are differences in the availability and delivery of genetics services in the 

mainland US and PR. In the mainland US, there are few Spanish-speaking genetic 

counselors. While there is a significantly higher percentage of Spanish-speaking genetic 

counselors in states with larger Latino populations, the absolute number is low and unlikely 

to meet the needs of patients (Augusto et al., 2019). Currently, clinical cancer genetic 

services in Latin America are scarce; in PR, a small number of clinics – mainly in the largest 

cities – offer clinical cancer GC (Cruz-Correa et al., 2017). Despite equivalence in 

knowledge of and desire for GC/GT, these structural factors may necessitate unique 

intervention approaches to promote GC/GT uptake. Additional multisite studies are needed 

to better understand the unique factors that affect GC/GT among Latinas in the mainland US 

versus PR.

To address this gap, we used a culturally targeted, English-language, print intervention about 

GC/GT and refined it for high-risk, Spanish-preferring BC survivors (Quinn et al., 2011). In 

order to determine whether this novel intervention resulted in a clinically significant benefit 

for Latina BC survivors, we designed and executed a Phase IIb pilot study (per the Obesity-

Related Behavioral Intervention Trials (ORBIT) model for behavioral treatment 

development; Czajkowski et al., 2015). We recruited BC survivors in Florida and PR and 

randomized them to our culturally targeted intervention or a control condition. We assessed 

whether our culturally targeted intervention increased GC/GT uptake. Secondary outcomes 
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included hereditary breast and ovarian cancer (HBOC) knowledge and emotional distress. 

We also share “lessons learned” about community-level factors that varied between the US 

and PR and impacted study procedures.

Methods

Study Design

This was a multicenter, randomized (1:1), parallel-group pilot study (see supplemental 

materials for CONSORT checklist). The target sample size was 25 participants per study 

arm, based on sample size recommendations for pilot studies (Cocks & Torgerson, 2013; 

Hertzog, 2008; Schoenfeld, 1980).

Participants and Procedures

The Moffitt Cancer Center (MCC; IRB #18601) and Ponce Health Sciences University-

Ponce Research Institute (PHSU; IRB #160607-EC) Institutional Review Boards approved 

all study procedures. Eligible participants were female BC patients who were: 1) self-

identified Hispanic/Latina; 2) age ≥25; 3) Spanish-speaking; 4) able to provide informed 

consent; 5) GC/GT-naïve; and 6) eligible for genetics referral based on 2017 NCCN 

Guidelines (Daly et al., 2017). Specifically, patients met criteria for genetics referral if they 

had: 1) a known pathogenic variant in a cancer susceptibility gene within the family; 2) BC 

diagnosis before age 50; 3) triple-negative BC diagnosis before age 60; 4) two primary BC 

diagnoses; 5) ≥1 close blood (1st, 2nd, or 3rd degree) relative with BC before age 50; 6) ≥2 

close blood relatives from the same side of the family with BC or pancreatic cancer, 7) a 

personal or family history of ovarian cancer, or 8) a personal history of pancreatic cancer. In 

this manuscript, we refer to patients meeting one or more of these criteria as “high-risk”. 

Women age <25 were not eligible for the present study as evidence-based HBOC risk 

management options that would typically be considered post-GC/GT (e.g., radiographic 

screening, risk-reducing mastectomy, risk-reducing salpingo-oophorectomy) are generally 

not recommended until individuals are 25 years old (Bradbury et al., 2012; Robson & Offit, 

2007).

At MCC, the provision of GC/GT services required that participants have a healthcare 

provider (HCP) to receive GT results. Because our sample was community-based (i.e., not 

MCC patients), the MCC providers ordering GT felt it was important to provide GT results 

to a HCP of the participant’s choosing, who would be familiar with their care. Participants 

had the option to list any HCP, irrespective of specialty. Given the potential for GT results to 

inform medical management for study participants, this was an additional criterion for 

eligibility at MCC. PHSU did not require participants to have a HCP to receive GT results.

We recruited participants in the Tampa Bay area (West Central Florida) and Ponce Region 

(Southern PR) through institutional and community based clinics and registries, community 

sites (e.g., community oncology clinics, cancer support groups) and outreach activities (e.g., 

cancer education events, health fairs), Spanish language media channels, and social media 

sites using our robust community outreach infrastructure (Gwede et al., 2012). Recruitment 

took place from January to June 2017. Individuals interested in participation called a toll-
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free telephone number to learn more about the study. A research assistant screened callers 

for eligibility and mailed eligible individuals two copies of the informed consent and a 

business reply mail envelope. During in-person recruitment (e.g., at community events, 

clinic), a research assistant immediately screened and consented potential participants face-

to-face. We continued accrual until we reached the target sample size (n = 50 [25 per arm]).

Study Design and Intervention

Following informed consent, participants completed a baseline (T1) survey in Spanish either 

in person, via mail, or by telephone (depending on participant preference). Upon completion 

of the baseline survey, the site PI randomized participants to intervention or control groups 

using block randomization in 1:1 fashion. The study team generated the randomization list 

using “proc plan” in SAS (Cary, NC) and used a random numbers table to assign 

participants to study arms. Randomization was stratified by site to ensure equal 

representation of study arms at each study site. To ensure allocation concealment, separate 

study team members at each site enrolled participants and assigned participants to study 

arms. While investigators were aware of the allocated arm, participants and genetic 

counselors were kept blinded to the allocation.

Intervention group participants received a culturally and linguistically targeted educational 

booklet adapted from a brief English brochure about GC/GT (Quinn et al., 2011). The 

research team reviewed the existing brochure to verify content, cultural relevance, visual 

appeal, and style appropriate for low literacy individuals. After adding additional content 

regarding GC (definition, process, and benefits) and GT (process, timeframe, and financial 

aid resources), the booklet was translated from English to Spanish using a certified 

translator, and revised by a bilingual genetic counselor and research coordinators to ensure 

language was appropriate for the Latina communities in Tampa and Ponce. A professional 

design company formatted the booklet to highlight: a) the importance of GC/GT for Latina 

BC survivors and their families; b) HBOC risk factors; and c) availability of telephone 

GC/GT. Finally, 10 high-risk BC survivors (5 in PR and 5 in Tampa; reviewers were not 

eligible for subsequent study participation) reviewed the booklet for attractiveness, 

comprehensibility, cultural acceptability, and persuasiveness using principles of learner 

verification (Chavarria et al., in press). They regarded the booklet favorably with minimal 

suggestions for improvement. The finalized booklet covered the following topics: 1) “What 

is hereditary breast cancer?” (including an example of a pedigree that is significant for 

HBOC); 2) “How would I find out if I carry a gene mutation?”; 3) “What is genetic 

counseling?”; 4) “How can genetic counseling help me and my family?”; 5) “How is genetic 

testing done?”; and 6) “What are some signs hereditary cancer may run in my family?” 

(including a family history questionnaire for self-assessment of risk factors). We mailed the 

finalized booklet to participants in the intervention group, along with a postcard to request 

telephone-based GC/GT at no cost, coordinated by the study team.

Through the study, participants in the intervention group had access to no-cost GC and GT 

for HBOC. A partner organization provided both GC and GT. Pre- and post-test telephone 

GC was conducted either through a bilingual genetic counselor or with the assistance of a 

medical interpreter based on participant’s preference and counselor availability. After pre-
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test GC, participants had the option to obtain GT; those interested were mailed an Oragene 

DNA Collection Kit (saliva samples). A CLIA-approved testing laboratory provided GT. 

The GT panel included the following genes: ATM, BRCA1, BRCA2, BRIP1, CDH1, 

CHEK2, EPCAM (deletion/duplication testing only), MLH1, MSH2, MSH6, NBN, NF1, 

PALB2, PMS2, PTEN, RAD51C, RAD51D, STK11, and TP53. Genetic counselors 

disclosed participants’ GT results in post-test GC; results were also uploaded to the patient’s 

portal on the commercial testing laboratory website. Finally, the study team sent a letter to 

the participants who completed GT encouraging them to share their results with their 

providers.

Identical to usual care at both sites, participants in the control group did not have direct 

access to no-cost GC and GT for HBOC. Rather, the control group received a one-page 

factsheet in Spanish with nine questions to ask a health professional regarding BC 

survivorship (e.g., “How often should I be coming in for my follow up appointments?”, 

“Should I continue to have an annual mammogram?, etc.) (Ashing et al., 2013). One of these 

questions referred to GC (“Does my personal and/or family history indicate the need for 

genetic counseling?”), but no further information about GC was provided. The fact sheet 

was accompanied by a postcard to request a survivorship care plan. Availability of 

supplementary project funds allowed for the Ponce team to offer no-cost GC/GT to 

participants assigned to the control condition, after the conclusion of the study follow-up 

period. If participants from Ponce completed GC/GT outside of the study time period, we 

did not include those results in the primary analyses. However, uptake of GC/GT in the 

Ponce control group was assessed as part of exploratory analyses.

Finally, participants completed follow-up assessments in Spanish via mail 1-month post-

randomization (T2) and 3-months post-randomization (T3).

Measures

We collected data via self-report (T1 in person, via mail, or by telephone; T2 and T3 via 

mail only) and laboratory reports. Participants completed a release of information allowing 

the research team to review medical records related to GC and GT. A certified Spanish 

language translator reviewed and revised all self-report measures as needed.

Sociodemographic, disease, and treatment characteristics (T1).—Participants 

self-reported age, race, birthplace, relationship status, education, employment status, 

income, insurance status, date and age of cancer diagnosis, cancer stage, and treatment(s) 

received (surgery, chemotherapy, radiation therapy, hormonal therapy).

Primary Outcomes: GC/GT Uptake.—The primary outcomes of interest were GC/GT 

uptake. A research assistant verified GC status by reviewing data from the partner 

organization that provided telephone-based GC, and abstracted GT status from reports from 

the commercial testing laboratory. At Moffitt, GC/GT uptake occurred entirely within the 

study period. At Ponce, GC/GT uptake was categorized as occurring either during the study 

period (up to T3) or after the study period (after T3). GC/GT uptake during the study period 

was the primary outcome of interest; uptake following the study period was used for 

exploratory analyses.
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Secondary Outcomes: Knowledge and Emotional Distress (T1, T2, T3).—
Secondary outcomes included: (1) HBOC Knowledge. We assessed HBOC knowledge using 

a 15-item version of the National Center for Human Genome Research Knowledge scale 

modified to include items specific to BC survivors (Scherr et al., 2016). Correct responses 

are summed to create a total HBOC knowledge score (range: 0–15). (2) Emotional Distress. 

The Hospital Anxiety and Depression Scale (HADS)(Zigmond & Snaith, 1983) has anxiety 

and depression subscales with 7 items each. Participants rate items on a 4-point Likert scale 

(0 to 3), and items are summed for subscale scores ranging from 0–21. Higher scores 

indicate more symptoms, and the recommended clinical cutoff is ≥8 (Zigmond & Snaith, 

1983).

Data Analysis

First, chi-square analyses (for categorical variables) or two-sample t-tests (for continuous 

variables) examined whether sociodemographic and medical history variables differed by 

study arm or study site. Second, multiple logistic regression models examined differences in 

GC/GT uptake by study arm. We entered study site (i.e., Tampa v. Ponce) as a covariate in 

the logistic regression models in order to adjust for and to estimate the site effect. These 

analyses were intention-to-treat and involved all patients who were randomly assigned. 

Third, repeated measures ANOVA with list-wise deletion examined the effects of study arm, 

time, and the interaction of study arm and time on HBOC knowledge, depression, and 

anxiety. Finally, exploratory analyses using the exact test by binomial distribution tested 

whether uptake of GC/GT after the study period in the Ponce control group significantly 

differed from uptake of GC/GT in the intervention arm during the study period. The null 

hypothesis was that there is no difference between uptake of GC/GT in these two groups 

during the specified time period, which can be specified as H0: θ = X against Ha: θ ≠ X. 

Here, θ represents the proportion of GC/GT uptake after the study period in the Ponce 

control group, and X represents the uptake of GC/GT in the intervention arm during the 

study period. All p-values are two-sided and significance was specified as p<0.05. All 

analyses were conducted in IBM SPSS version 25 (IBM Corp, 2017).

Results

Descriptive and Preliminary Analyses

Across sites, we assessed 82 BC patients for eligibility (Figure 1); 66 (80%) met inclusion 

criteria, and 52 (79%) consented, completed the T1 survey, and were randomized (n=26 per 

study arm). Of the randomized participants, 28 (54%) were from Tampa and 24 (46%) were 

from Ponce.

Participants’ mean age was 54 years (SD=9 years) and 64% of participants were partnered 

(Table 1). Regarding birthplace, 56% were born in PR, 21% in Colombia, and 17% in Cuba. 

The majority had at least a high school education (87%) and medical insurance (89%). 

Participants were an average of 7 years post-BC diagnosis (SD=5 years). Most reported a 

local (Stage 0-II) BC diagnosis (52%) and receiving surgery (94%), chemotherapy (79%), 

and radiation (58%). About one-third (33%) was currently taking hormonal therapy.

Conley et al. Page 7

J Genet Couns. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In Tampa, the only significant difference between intervention and control groups was 

receipt of chemotherapy (p<0.01), such that participants in the intervention group were more 

likely to have received chemotherapy than participants in the control group (100% v. 54%). 

In Ponce, the only significant difference between intervention and control groups was time 

since BC diagnosis (p=0.05), such that participants in the intervention group were diagnosed 

more recently than participants in the control group (3.6 years v. 6.9 years). No other 

sociodemographic, disease, or treatment characteristics differed between the intervention 

and control groups in Tampa or Ponce (all p’s>0.10). Comparing across study sites, Ponce 

participants were more likely than Tampa participants to report PR as their birthplace 

(p<0.01). There were no other significant differences between Tampa and Ponce participants 

in sociodemographic or clinical characteristics (all p’s>0.06).

Primary Outcomes

Across sites, 17 of 26 participants allocated to the intervention group (65%) completed GC. 

Of those, 16 (94%) subsequently completed GT. Nine participants (56%) received negative 

GT results. GT identified variants for 7 participants (44%) in the intervention group; 6 were 

variants of uncertain significance and 1 was pathogenic (Table 2). In the control group, 4 of 

26 participants (15%) completed GC. Of those, 4 (100%) subsequently completed GT. Two 

participants (50%) received negative GT results. GT identified variants for 2 participants 

(50%) in the control group; both variants were of uncertain significance (Table 2).

Participants in the intervention arm were significantly more likely than participants in the 

control group to complete GC (ORIntervention=13.92, 95% CI=3.06–63.25, p<0.01) and GT 

(ORIntervention=12.93, 95% CI=2.82–59.20, p<0.01) (Table 3). Study site did not predict 

uptake of GC (p=0.08) but did predict uptake of GT, such that Ponce participants were more 

likely to complete GT (ORPonce=4.53, 95% CI=1.04–19.72, p=0.04).

Secondary Outcomes

Repeated measures ANOVA demonstrated a significant main effect of time on HBOC 

knowledge (Figure 2), such that HBOC knowledge increased over time for participants in 

both study arms (F(2,88) = 12.24, p<0.01, ηp
2=0.22). We found a significant interaction 

effect of study arm and time, such that participants in the intervention arm demonstrated 

greater and sustained increases in knowledge than participants in the control arm (F(2,88) = 

3.66, p=0.03, ηp
2=0.08). There was no main effect of study arm on HBOC knowledge 

(p=0.64). In addition, there were no significant main or interaction effects of study arm and 

time for depression (all p’s>0.35) or anxiety (all p’s>0.15) (Figure 2).

Exploratory Outcomes

After the completion of the study period, 7 participants from the Ponce control group 

completed both GC and GT. They represented 54% of those randomized to the control group 

at Ponce. When accounting for participants in the control arm who had completed GC/GT 

during the study period (n=4), 78% of the remaining untested control group participants 

from Ponce completed GC/GT after the end of the study.
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Based on the observed uptake of GC and GT in the intervention arm during the study period, 

the exact test by binomial distribution tested whether uptake of GC after the study period in 

the Ponce control group (78%) significantly differed from 65% (i.e., H0: θ = 0.65 against 

Ha: θ ≠ 0.65). Rates of GC uptake did not significantly differ between these two groups 

during the specified time periods (p=0.34). Regarding uptake of GT, uptake of GC after the 

study period in the Ponce control group (78%) was compared to the observed rate of 62% in 

the intervention group (i.e., H0: θ = 0.62 against Ha: θ ≠ 0.62). Similar to the GC results, 

rates of GT uptake did not significantly differ between these two groups during the specified 

time periods (p=0.27).

Discussion

Despite the significant benefit conferred by GC/GT for high-risk BC survivors, uptake 

remains low (Childers et al., 2017). Rates of GC/GT are even lower for Spanish-speaking 

Latina BC survivors (Cragun et al., 2017; Jagsi et al., 2015). Possible explanations for this 

disparity include low provider referral and patient awareness, limited access, and language 

and cultural barriers to genetic services (Mai et al., 2014; Quinn et al., 2011). We examined 

whether a patient-directed, culturally targeted print intervention for high-risk Spanish-

preferring BC survivors could affect uptake of GC/GT. The data presented demonstrate the 

potential of our culturally targeted print intervention and – perhaps more importantly – 

highlight the important role of access to GC/GT in uptake of these services.

We found preliminary evidence for our culturally targeted educational intervention in 

increasing GC/GT uptake among high-risk Spanish-preferring BC survivors in the context of 

no cost GC/GT. Participants in the intervention group were significantly more likely than 

participants in the control group to complete both GC and GT. However, these results must 

be interpreted with caution given the significant differences in GC/GT availability between 

the study arms. During the study period, free GC/GT through the study was only available to 

participants in the intervention arm. Thus, the increased rates of GC/GT in the intervention 

arm may be due to the convenient, low-burden provision of genetics services, rather than the 

culturally targeted educational intervention. The important role of access to GC/GT is also 

supported by our exploratory analyses, examining uptake of GC and GT in the Ponce control 

arm (who were offered no-cost GC/GT after the conclusion of the study follow-up period). 

Of the 9 participants in the Ponce control group who did not complete GC/GT during the 

study period, 7 (78%) completed GC/GT after the end of the study. This was not 

significantly different from uptake in the intervention arm during the study period. This 

suggests that convenient, low-cost access to GC/GT is critical for uptake of these services. 

By providing GC/GT free of charge and facilitating the logistics of scheduling and follow-

up, participants demonstrated uptake of services that is much higher than that observed in 

some clinical contexts (Childers et al., 2017; Drohan et al., 2012; Gross et al., 2018). Our 

findings align with the limited studies that report on uptake of GT in Latinas in settings with 

facilitated access to testing (Komenaka et al., 2016; Olaya et al., 2009; Rana et al., 2018; 

Ricker et al., 2006; Woodson et al., 2015). This has important implications for clinical 

practice; interventions addressing systems-level barriers may be necessary to increase uptake 

of GC/GT in this population.
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Regarding our secondary outcomes, there was a significant main effect of time on HBOC 

knowledge, such that participants in both the intervention and control arms demonstrated 

increased knowledge over time. The increase in HBOC knowledge in the intervention arm is 

likely due to the information-rich educational brochure that was provided to patients. While 

the factsheet provided to the control arm included minimal information about HBOC, it did 

include questions to ask a health professional regarding BC survivorship. These types of 

structured question lists (or “Question Prompt Lists [QPLs]”) are associated with increased 

question asking during medical appointments and increased recall of information following 

appointments (Brandes et al., 2015). Although not assessed in the present study, it is 

possible that our control condition facilitated patient-provider conversations regarding 

HBOC, subsequently affecting HBOC knowledge. In addition to the main effect of time, we 

also observed a significant interaction effect on knowledge about HBOC. As HBOC 

knowledge is a known predictor of GT uptake (Hurtado-de-Mendoza et al., 2017; Scherr et 

al., 2016), future studies might investigate HBOC knowledge as a mediator of this 

intervention’s effect on GC/GT uptake.

There were no significant main or interaction effects on psychosocial distress; this may be 

the result of our small sample size, little variability in distress levels, or the timing of our 

assessments. Notably, this sample demonstrated clinically significant levels of anxiety at all 

time points. This is consistent with prior literature demonstrating elevated levels of distress 

and anxiety among Latina BC survivors (Crane et al., 2019; Rush et al., 2016; Yanez et al., 

2016). A recent systematic review reported that 20 studies have demonstrated an effect of 

GC on anxiety (Nelson et al., 2019). However, this effect depended on the GT results; 

anxiety was higher after GT for those with positive results and lower for those with negative 

results. In the present study, our sample size limited our ability to examine differences in 

anxiety and depression by GT result. The lack of change in anxiety over time may be 

attributable to our decision to collapse across groups for these analyses.

Finally, this study provides some “lessons learned” regarding study design and 

implementation, particularly across multiple sites with different restrictions and demands. 

Participants recruited in PR were more likely to complete GT when compared to participants 

recruited in Tampa. Notably, of participants recruited in Tampa, there was no difference 

between PR-born women and women from other Latino groups in GT completion (PR=33%, 

all others=27%, χ2=0.09, p=0.77). In combination with our prior work demonstrating no 

differences in knowledge of or interest in GC/GT between Latinas in Ponce, PR and Tampa, 

FL (Vadaparampil et al., 2011), these results suggest that the difference in GT completion is 

most likely attributable to setting and availability of services, rather than cultural 

characteristics, interest, or knowledge. This may be for a variety of reasons. First, 

institutional policies in Tampa required that participants have a healthcare provider who was 

able to receive copies of GT results. This excluded a significant number of Tampa-based 

individuals from study participation, and may have resulted in a sample that is not 

representative of the larger population of at-risk Latina BC survivors. Second, PR 

participants may have been more motivated to engage in study GC/GT given the limited 

availability of clinical cancer genetic services in PR. Thus, considering the larger social, 

demographic, and cultural context in which research is being conducted is critical for study 

design. Interventions in varying healthcare contexts – particularly interventions targeting 
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genetics services – may require adaption to increase feasibility and acceptability for a target 

population and institution.

The multi-site nature of this study is a strength. This design enables us to make inferences 

about the role of institutional and system-level policies on individual outcomes. In addition, 

this study had a relatively high retention rate, with 90% of baseline participants completing 

the 3-month follow-up assessment. Finally, a partner organization provided GC/GT for 

participants in the intervention group, thereby standardizing information participants 

received regarding their personal risk, HBOC, and risk management. Thus, we have greater 

confidence that the knowledge and psychosocial outcomes observed were not related to 

differences in information provided during the process of GC/GT, as might be the case in a 

naturalistic study of changes after GC/GT provided outside of the research context.

However, study results should be interpreted in the context of some limitations. First, this 

study was a Phase IIb pilot study (Czajkowski et al., 2015), and our sample size (N=52) was 

based on sample size recommendations for pilot studies (Cocks & Torgerson, 2013; Hertzog, 

2008; Schoenfeld, 1980). While this design enables us to assess whether our intervention 

produces a clinically significant signal (versus the control condition), a large-scale, Phase III 

randomized controlled trial is needed to demonstrate the efficacy of this intervention. 

Second, generalizability of study findings are limited due to the sample characteristics (all 

Latina BC survivors). Almost all participants in this study identified as Colombian, Cuban, 

and Puerto Rican; this cohort may not represent the differing cultural and historical 

perspectives of other Latino groups. Third, our convenience sample may be subject to 

selection bias; participants who choose to enroll in a study of GC/GT may be more positive 

toward GC/GT than the average population. In addition, this convenience sample was 

achieved via several different recruitment approaches. We did not systematically collect 

recruitment modality for each participants, and thus are unable to examine differences in 

GC/GT uptake by recruitment source (e.g., in-person versus via telephone). Fourth, GC was 

phone-based, which has been associated with lower uptake of GT (Kinney et al., 2016), 

particularly among racial/ethnic minority groups (Butrick et al., 2015). Finally, the follow-

up time point selected (3 months) was short and may have limited our understanding of 

survivors’ final GC/GT decisions. Future studies with longer follow-up are needed to 

understand the impact of our culturally tailored psychoeducational intervention on BC risk 

management behaviors among Latina BC survivors.

Conclusions

Results from this study have clinical, practical, and scientific implications. A culturally-

tailored psychoeducational intervention may increase uptake of GC/GT for Latina BC 

survivors; however, future dismantling studies are necessary to understand the relative 

impact of psychoeducation versus systems-level interventions (e.g., free GC/GT). A larger 

randomized controlled trial, examining these issues and demonstrating intervention efficacy, 

is being planned. Additionally, this study demonstrates the importance of considering 

potential implementation barriers prior to the conduct of randomized behavioral clinical 

trials; institution and system-level policies may have a far greater impact on behavioral 

outcomes than behavioral interventions alone. Thus, it behooves behavioral researchers to 
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consider the context in which they are conducting their research and “design for 

dissemination” (Klesges et al., 2005).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
CONSORT Diagram.
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Figure 2: 
Secondary outcomes (HBOC knowledge, depression, and anxiety) by time and study arm 

(n=46). HBOC knowledge demonstrated a significant main effect of time and a significant 

interaction effect of study arm and time. There were no significant main or interaction 

effects for depression or anxiety.
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Table 3:

Results of multiple logistic regressions examining predictors of GC/GT (N=52).

Predictors GC GT

Study Arm

 Control (ref) (ref)

 Intervention 13.92* [3.06, 63.25] 12.93* [2.82, 59.20]

Study Site

 Tampa, FL (ref) (ref)

 Ponce, PR 3.70 [0.85, 16.02] 4.54* [1.04, 19.72]

*
p<0.05
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