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Abstract

Background: Breast cancer is the most common cancer and the leading cause of death 

among Latinas in the United States. The Multi-level Intervention to Increase Participation in 

Mammography Screening study (¡Fortaleza Latina!) is a partnership among research institutions, 

a Latino-serving community-based primary care clinic organization, and a cancer treatment center. 

The study will assess the efficacy of a clinic- and patient-level program to increase breast cancer 

screening among Latinas in Western Washington.

Methods/design: The intervention is a multi-level breast cancer screening program in four 

participating primary care clinics. The study is a parallel randomized controlled trial of 600 Latino 

women aged 42–74 who are non-compliant with breast cancer screening guidelines. Participants 

will be randomized within clinic using block randomization to: (1) a control arm (usual care); 

and (2) a theory-based counseling program consisting of a ‘promotora’ or community health 

worker-led home-based intervention to encourage breast cancer screening. At the clinic-level, two 

clinics will offer additional mammography services provided by a mobile mammography unit 

operated by the Seattle Cancer Care Alliance. The primary endpoint is the rate of mammography 

uptake over the 1-year follow-up period.
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Discussion: This multi-level intervention aims to raise rates of participation in breast cancer 

screening among Latino women. If effective, the program may improve rates of early detection of 

breast cancer in Latino women.

Keywords

Breast cancer; Mammogram; Latino women; Hispanic women; Cancer disparities; Multi-level 
intervention

1. Introduction

Latinas in the United States have a high age-adjusted incidence of breast cancer compared 

to non-Latina white women. In 2012, there were an estimated 17,100 new cases and 

2400 deaths from breast cancer among Latinas [1]. In 2012, breast cancer surpassed heart 

disease to become the leading cause of death among Latinas in the United States [1].The 

disproportionate burden of breast cancer among Latinas is reflected in a higher proportion 

of incident cases detected in advanced stages; data from the Surveillance, Epidemiology 

and End Results program from 2012 show that 42% of incident breast cancer cases in 

Latinas were detected in regional or distant stages, compared to 35% in non-Latina whites 

[1]. The advanced stage of disease detection is thought to be attributable in part to both 

higher occurrence of poor prognosis subtypes of breast cancer and lower rates of screening 

mammography. Data from the National Health Interview Survey from 2010 show that 69% 

of Latino women ages 50–74 had had a mammogram in the past two years compared with 

74% of non-Latino white women [2].

Socio-demographic factors associated with non-adherence to breast cancer screening in 

this population include low income, lack of health insurance, limited access to healthcare 

services, lack of healthcare provider recommendation, length of residency in the United 

States, limited English language proficiency, level of acculturation, and lack of awareness of 

risks associated with non-participation in breast cancer screening programs [3–5].

The aims of the Multi-level Intervention to Increase Participation in Mammography 

Screening study (¡Fortaleza Latina!) are threefold: (1) to determine the effects of a patient-

level intervention (high-intensity, culturally appropriate promotora-based intervention) and a 

clinic-level intervention (low-cost mammography services) on mammogram utilization, vs. 

control, in a sample of Latino women in Western Washington (WA) State; (2) to assess the 

cost effectiveness of the intervention program; and, secondarily, (3) to assess the influence 

of neighborhood-level characteristics on the program effect.

The study will be implemented with the aid of the two community based partners, Sea 

Mar Community Health Centers, which operates a network of 22 federally sponsored health 

clinics in Western Washington specializing in the delivery of primary care services to 

low-income Latinos; and the Seattle Cancer Care Alliance, which provides comprehensive 

cancer care and will provide a mobile mammography unit for women to undergo 

mammography screening, as well as specialty care for women who receive an abnormal 

mammogram result. (See Fig. 1.)
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2. Methods/design

2.1. Setting

In Washington State, the Latino population represents 12% of the total population. Latinos 

are the fastest growing population in the state, having increased by 71% (or 314,281 

individuals) between the 2000 and 2010 census [6]. The four participating clinics are located 

in King (2 clinics), Snohomish, and Skagit counties, where Census estimates from 2010 

show Latinos representing 9%, 10% and 34% of the total county population, respectively.

2.2. Participants

The study aims to recruit 600 Latinas who have been seen by a community health partner 

clinic (Sea Mar Community Health Centers) within the past 5 years, and who are out 

of compliance with current recommendations for mammography screening (i.e., have not 

had a mammogram within the previous two years). Eligible women will be between 42 

and 74 years of age. While US Preventive Services Task Force recommendations call for 

informed decision-making with a healthcare provider for women aged 40–49 and biennial 

mammography beginning at age 50, we opted to include women aged 42–49 for two 

reasons: first, the Breast, Cervical, and Colon Health Program in King County, the program 

that serves many Sea Mar patients, provides reimbursements for screening among average 

risk women beginning at age 40. Second, the Preventive Health Mandate of the Affordable 

Care Act requires that all health insurance plans cover mammography screening beginning 

at age 40 at no cost sharing. Participants may be English or Spanish speakers.

2.3. Recruitment of participants

We will use recruitment strategies that were successfully used in our other studies involving 

community based clinics [7]. We will use computerized records to identify Latinas who are 

eligible, who have been seen in any of the four participating Sea Mar clinics in the past five 

years, and who are non-compliant with breast cancer screening recommendations. Sea Mar 

staff will invite eligible women to participate in the study in person. Interested women will 

be told that they will be randomized to one of two arms in the project. The women will be 

assured that refusal to participate will not have any implications on their ability to receive 

care at the clinic, asked to sign an informed consent to participate in the project and to sign a 

HIPAA authorization for release of medical record information for the purposes of verifying 

their use of breast cancer screening. Once consent is obtained, a study staff member will 

telephone or go to the home of the participant to complete a baseline survey. The baseline 

questionnaire includes items on breast-cancer-screening knowledge and attitudes as well as 

intention to be screened, acculturation, neighborhood characteristics, and socio-demographic 

variables.

2.4. Randomization

Participants will be allocated, within clinic, to the intervention or control arms via a 

computerized program, using randomized blocks to ensure equal distribution in age groups 

[40–49 and 50–74] across study arms. The randomization sequence has been generated by 
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a statistician who is not involved with the implementation of the study. Medical record 

reviewers will be blinded to the randomization status of the participants.

2.5. Interventions

The control arm is usual care and the intervention arm is promotora outreach, as described 

below. Our intervention design and analysis were guided by the Health Disparities 

Framework developed by Warneke et al. [8].

2.6. Control arm

Participants allocated to the control arm (‘Usual Care’) will not receive any motivational 

messages or intervention materials from study staff. Usual care includes any information on 

the importance of regular mammograms for breast cancer early detection that is provided 

routinely by clinic staff to all women at community clinics.

2.7. Patient-level intervention (promotora outreach)

Before developing our culturally-appropriate promotora program, we gathered formative 

data from patients and providers [9,10]. These data were used to design our theory-based 

patient-level intervention; that is, an in-person promotora-based intervention that used 

motivational interviewing techniques. Promotoras are identified leaders in their communities 

and often serve as liaisons between their community, health professionals, and human and 

social service organizations for community-based health promotion efforts [11]. Because 

promotoras are from the communities they serve, they understand local social networks and 

are able to incorporate cultural strategies to promote health.

We will select promotoras from the community clinic partner organizations to work 

collaboratively with clinic staff and ensure sustainability of the program. Patients 

randomized to the intervention will receive a home visit from the promotora who will 

engage them in a discussion about breast-cancer prevention using principles of motivational 

interviewing. Motivational interviewing is an approach offered in various clinical settings, 

and has been found to be successful in interventions among Latinas [12,13]. Motivational 

interviewing is a patient-centered counseling approach that is considered culturally 

responsive because it allows counselors to incorporate into discussion issues related to social 

context. Motivational interviewing relies on four primary skills: 1) the ability to ask open 

ended questions, 2) the ability to provide affirmations, 3) the capacity for reflective listening, 

and 4) the ability to periodically provide summary statements to the patient [14]. Two weeks 

after the home visit, the promotora will make a telephone call to the woman to review any 

planned action steps, and assess readiness to schedule a mammogram.

Promotoras will be recruited from the community by Sea Mar Community Health 

Centers and will be provided with an initial training session lasting three days that will 

address procedures for approaching households and delivering the intervention, breast 

cancer screening facts, and tracking and documentation procedures. Other studies indicate 

promotora outreach to be a successful approach for Latinas [15,16].
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2.8. Clinic-level intervention (additional mammography services via mobile 
mammography unit)

A non-randomized quasi-experimental approach will be used for the clinic-level 

intervention. The Seattle Cancer Care Alliance will provide additional screening 

mammography services through its state-of-the-art digital mobile mammography unit at 

two of the four participating clinics. Thus, at the clinic-level, there will be two intervention 

clinics and two control clinics. The mammography services will be offered free to women 

who are enrolled in the Washington State Breast, Cervical, and Colon Health Program or 

who are uninsured.

2.9. Primary outcome

The primary outcome is completion of a mammogram within 1 year after randomization. 

Participants will be tracked via medical record review at Sea Mar and mammography 

completion verified by a record entry. Differences in mammography rates in intervention 

and control arms will be evaluated, adjusting for clinic-level differences.

2.10. Secondary outcomes

The cost analysis will estimate the fixed and variable costs of delivering the multi-level 

intervention as well as the costs associated with screening mammography. We will assess 

the incremental cost-effectiveness of the intervention; that is, the difference in costs over the 

difference in effectiveness of the new intervention versus usual care. In addition, a secondary 

outcome is differences in neighbourhood-level characteristics that may influence the efficacy 

of the intervention. Neighborhood-level characteristics will be gathered both from publicly 

available census data and from participant self-report. Self-reported questions will assess 

neighborhood safety, social capital, social cohesion, and use of public services. Census 

data obtained from the American Community Survey will include education, income, and 

Hispanic density.

2.11. Sample size

The primary endpoint, i.e. increased adherence with breast cancer screening, will be used 

to assess power for our sample size. Patient-level compliance probabilities are assumed 

to range from 0.20 to 0.30 for usual care, 0.30 to 0.40 for the intervention arm, with at 

least a 0.125 difference between the intervention and control groups. We calculated the 

number needed pre arm for differential screening rates attributable to the promotora-level 

intervention adjusted for clinic-level effects employing a logistic regression model for a 

given number of randomized women. The number need per arm is estimated based on 80% 

power for a two-tailed test at alpha = 0.05 based on the assumption of at 12.5% difference 

in individual-level differences in rates of mammography screening between intervention and 

control arms and a 10% loss to follow-up. Based on these assumptions, 270 women are 

needed in each arm. About 540 women will be randomized (anticipated 270 per arm to each 

of 2 arms: control, intervention) into the study.
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2.12. Statistical analysis

The primary end-point (mammogram screening in the past year) will be coded as a binary 

variable. Evaluation of the success of the intervention will be based only on mammogram 

compliance at follow-up. The intent-to-treat analysis will use chi square tests of 2 × 2 

tables (screening Yes/No by arm Control vs. Intervention) to assess whether intervention 

arm affects the probability of screening at follow-up. We will use linear mixed modeling to 

adjust for clinic-level effects. Separate descriptive analysis will be conducted to compare the 

intervention arm to the control arm by clinic assignment to intervention condition (additional 

mammography services provided by the mobile mammography van) or control condition 

(no additional mammography services). Subsequent logistic regression analysis will include 

adjustment of the primary analysis by potential confounding characteristics such as age and 

income to account for potential biases in the randomization. The outcome measure will be 

determination of receipt of mammogram within 1 year of randomization, based on blinded 

medical record review and, secondarily, by self-report.

3. Discussion

¡Fortaleza Latina! has potential to identify strategies to reduce health disparities in breast 

cancer screening and thereby increase early detection of breast cancer in Latinas. The 

analysis will report the independent and combined effect of a clinic-level (additional 

mammography services) and a patient-level intervention on rates of guideline-consistent 

screening. If successful, the program may be an effective and cost-effective method of 

reducing cancer morbidity and mortality.
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Fig. 1. 
Fortaleza Latina study design.
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