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ABSTRACT 

Although patterns of African American and white women breast cancer incidence and 

mortality in St. Louis, Missouri is consistent with those seen elsewhere in the United States, 

rates vary greatly across zip codes within the city of St. Louis.  North St. Louis, whose 

neighborhoods are primarily African American, exhibits rates of breast cancer mortality that 

are among the highest in the city and the state as a whole. Based on information that up to 50% 

of women in North St. Louis with a suspicious diagnosis of breast cancer never enter treatment, 

we conducted three 2-hour group model building sessions with 34 community stakeholders 

(e.g., breast cancer survivors or family members or caregivers and community support 

members such as navigators) to identify the reasons why African American women do not 

begin or delay breast cancer treatment. Participant sessions produced a very rich and dynamic 

causal loop diagram of the system producing disparities in breast cancer mortality in St. Louis. 

The diagram includes 8 major subsystems, causal links between system factors, and feedback 

loops, all of which shed light on treatment delays/initiation.  Our work suggests that numerous 

intersecting factors contribute to not seeking treatment, which in turn may contribute to African 

American and white disparities in mortality. 

 

Keywords: Breast Cancer Disparities, Treatment Initiation/Delay, Community-Based System 

Dynamics, Group Model Building, Community-Engaged Research, African American Women 
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INTRODUCTION 

 Breast cancer remains the most commonly diagnosed cancer among women in the United 

States as well as the second leading cause of cancer death among women after lung cancer (Siegel, 

Miller, & Jemal, 2017). African American women in the United States experienced lower 

incidence rates of breast cancer than white women until 2012 when the two rates converged 

(DeSantis, Fedewa, et al., 2016). Yet, although mortality from cancer has decreased in recent years, 

it remains the case that African American women are 43% more likely than white women to die 

from the disease (Hunt, Whitman, & Hurlbert, 2014).  

African American and white women differ in the type of breast cancer they most commonly 

exhibit, which may affect outcomes (DeSantis, Fedewa, et al., 2016). African American women 

are more likely to be diagnosed with the earlier-onset, basal form of breast cancer, which is 

significant in terms of mortality because it is more lethal and aggressive than later-onset forms. 

This may help to explain why the median age of diagnosis for African American women was 58 

years, while it was 62 years for white women. African American women’s overrepresentation of 

earlier-onset basal is thought to contribute to their younger age at diagnosis (DeSantis, Siegel, et 

al., 2016).  

In St. Louis, Missouri, rates of breast cancer incidence and mortality are similar to 

nationwide trends. However, mortality is higher within the predominantly African American zip 

codes of North St. Louis. For instance, the breast cancer mortality rate of African American women 

in St. Louis City was 25.7 per 100,000 between 2009 and 2013,  while the rate was 22.8 per 

100,000 for the state as a whole (State Cancer Profiles, 2017). It also is the case that the 

predominantly African American residents of North St. Louis experience the worst social and 

health indicators (e.g., median family income, employment, life expectancy at birth, asthma, and 

allergy) in the St. Louis area (Saint Louis Regional Health Commission, 2012).  

  A white paper released in 2014 by the St. Louis affiliate of Susan G. Komen for the Cure 

and Washington University noted that over 50% of African American women diagnosed with 

breast cancer in St. Louis never start treatment (St. Louis Susan G. Komen Project, 2014). Other 

women may have begun treatment but after a delay. Although the underlying causes for the 

observable disparities in African American and white women breast cancer mortality outcomes 

are complex and not well understood, some authors have attributed it to treatment delay (Copson 

et al., 2014; McGee, Durham, Tse, & Millikan, 2013). Treatment delay is defined as time intervals 

between the date of diagnosis and initiation of first treatment/therapy. McGee et al., (2013) in the 

Carolina Breast Cancer Study examined determinants of treatment delay for African American and 

white women. They reported that although 94% of women meet their target of initiating treatment 

within 60 days of diagnosis, racial disparities persisted (McGee et al., 2013). Results further 

showed that African American women were more than twice as likely as white women to lose a 

job due to their diagnosis (6.6% vs. 2.7%), and less likely to undergo immediate reconstruction 

(25.2% vs. 37.9%). The delay for African American women exceeded the frequency for white 

women by more than 30% for the following categories: detection by a method other than a routine 

mammogram, clinical breast examination, or self or spouse-detection (70.0% for African 

American women vs. 33.3% for white women). Factors affecting delays include no insurance 

coverage (48.9% for African American women vs. 15.3% for white women), and households of 4 

people (large family size) (53.5% for African American women vs. 23.2% for white women) 

(McGee et al., 2013). 
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Copson and colleagues (Copson et al., 2014) examined ethnicity and breast cancer 

outcomes among young breast cancer patients in the United Kingdom. These authors found that 

despite equal access to health care from the National Health Service, young African American 

women in the United Kingdom experienced highly significant poorer breast cancer outcome than 

white women (Copson et al., 2014). Factors affecting survival and recurrence include total tumor 

diameter, grade, nodal status and patient body mass index (BMI) (Copson et al., 2014). To shed 

light on factors producing racial/ethnic cancer disparities and ways to effectively reduce them, 

(Warnecke et al., 2008) developed a multi-level model of the determinants of cancer disparities 

and the interactions between them. The framework identified 3 primary levels of determinants 

including distal, intermediate and proximal (Gehlert & Colditz, 2011; Warnecke et al., 2008). We 

used this framework to help ensure that we considered a broad enough picture of the factors that 

influence disparities in breast cancer mortality.  

Authors have implicated race/ethnicity as an issue in women’s decisions to seek additional 

diagnostic testing after a suspicious diagnosis of breast cancer and to adhere to treatment 

recommendations (Corner, Hopkinson, & Roffe, 2006; Iqbal, Ginsburg, Rochon, Sun, & Narod, 

2015; Reeder-Hayes, Wheeler, & Mayer, 2015). In attempting to understand treatment delay or 

the failure to even begin treatment, the present study was conducted to examine the factors that 

may have contributed to the treatment delay of women with suspicious mammograms. We view 

treatment delay as a significant link between distal factors such as health policies at the local, state, 

and national level and more proximal factors like race and biology as they affect significant issues 

such as the onset of breast cancer (Warnecke et al., 2008).     

 

METHODS 

 To help understand the dynamic complexity underlying the widening breast cancer 

disparities between African American women and white women in St. Louis, we used group model 

building (GMB) to develop a causal map of the social determinants influencing treatment delays. 

Specifically, we used community-based system dynamics (Hovmand, 2014), a community-based 

participatory research method for engaging communities in system dynamics. This approach has 

been used previously to understand various other behaviors affecting public health and 

recommended by the Institute of Medicine as a prevention community-based strategy (Pronk, 

2013).  

Formation of Core Modeling Team and Study Population 

A five-member core modeling team (CMT) or “design team” comprised of faculty and staff 

from Washington University School of Medicine, Brown School Social System Design Lab and 

St. Louis City Department of Health affiliates were responsible for planning and facilitating the 

GMB workshops as well as recruited eligible women for the study.  

Potential participants were identified from a larger sample of 432 African American breast 

cancer survivors diagnosed between 2000 and 2008, living in 8 zip codes (63106, 63107, 63112, 

63113, 63115, 63120, and 63147) in North St. Louis, and an independent St. Louis County Zip 

code (63136) that was provided by the Missouri Cancer Registry. This cluster of 8 zip codes was 

chosen based on its high rates of late stage of breast cancer diagnosis. Breast cancer survivors, 

their family members, or caregivers’ women were recruited through specially designed flyers that 

were distributed in community clinics, laundromats, currency exchanges, shelters, buses, and 

churches in North St. Louis. Eligibility criteria for the current study were: (1) breast cancer 

http://digitalscholarship.unlv.edu/jhdrp/
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survivor living in North St. Louis and self-identifying as African American, or (2) breast cancer 

survivor’s family member or (3) breast cancer survivor’s caregiver women, and (3) health care 

workers or volunteers working with this population (navigators, research coordinators, city 

workers and volunteers working with communities on women’s health issues). For the health care 

workers, we mailed invitation letter to navigators, research coordinators, city workers, volunteers, 

providers from federally qualified health center (FQHC), who participate in the quarterly St. Louis 

Regional Breast Cancer Workgroup. Potential women who responded were invited to participate 

in the group model building (GMB) workshop if they met the eligibility criteria established. Only 

women were included in the group, because we were seeking a female perspective and including 

males may have inhibited responses or affected them in some other way. 

The final sample size was 34 women who participated in the workshop series, representing 

the two stakeholder groups (Table 1). Communication among group members/stakeholders is key 

to managing a successful GMB project/outcome. It is recommended that the group is large enough 

to represent diversity in the target area, but also small for sufficient interaction and discussion. 

Hence, GMB does not require the usual calculations of sample size. (Andersen, Richardson, & 

Vennix, 1997; Hovmand, 2014; Vennix, 1999).    

Table 1 

Demographic Characteristics of Participants in the Group Model Building Session 

Session Number Participants Number and Profile 

Session I 6 Community support members, including breast 

navigators, research coordinators, city workers and 

volunteers, participated worked in 2 work groups and 

later shared their models with everyone. 

Session II 28 African American breast cancer survivors from the 

community and family or caregiver. Participated in 7 

work groups, and later shared their models.  

Session III All participants (N=34) came together and worked in 

3 groups 

          The dates for these sessions were March 21st, April 25th, and May 9th  

 

Process/Procedure 

The workshop series consisted of three 2-hour sessions: (1) African American women from 

the community [n=28], (2) community support members [n=6], and (3) both groups combined 

[N=34] (Table 1). The objective of the first and second sessions were to elicit discussions on factors 

contributing to the lack of breast cancer treatment initiation and develop a dynamic hypothesis to 

explain the disparities in the form of a causal loop diagram (CLD). During the third session, 

participants evaluated the synthesized CLD. To facilitate discussion and understanding about the 

issue, the women were engaged in a series of structured activities (scripts) at each session including 

variable elicitation, connection circle, CLD and dot exercise (Table 2).  

 In the variable elicitation exercise, each woman was given sheets of paper and markers. 

The task was for them to write down as many “key” variables/factors affecting breast cancer 

treatment initiation/delays. Results became input for the next activity – connection circle. The 

http://digitalscholarship.unlv.edu/jhdrp/
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purpose of this activity was to draw a circle, identify the variables and establish a connection 

between them from a systems perspective.  

The next activity was the creation of causal loop map/diagram. The goal was for 

participants to identify and clearly see the feedback loops in the system. The last scripted activity 

the women participated in was “dot” exercise, to nominate places in the system (treatment delay) 

they would most like to see a change or intervention to improve breast cancer treatment outcomes 

in St. Louis. Each participant was given an equal number of “sticky dots” (4 in this case) to place 

next to the variables on the CLD that were most important to them in terms of addressing the 

disparity. All scripted activities (Table 2) were designed to explore interactions and 

interdependencies between factors affecting treatment delay (system) and develop a common 

model of the complex dynamics as well as explore possibilities for intervention to reduce 

disparities in breast cancer mortality in the St. Louis area.  

Data Analysis 

Analysis of the model happened during each section of the scripted activities as described 

in Table 2. This enabled the CMT to evaluate the structure of each model for face validity as well 

as to develop insights about how session participants understood the structure of the problem. 

Discussions and group insights shared by the participants were documented by the facilitation team 

through handwritten notes and reflected via revisions to the model. Throughout the course of the 

sessions, the group analysis drove the development of multiple iterations of the model, all of which 

were documented through photographs and notes (Trani, Ballard, Bakhshi, & Hovmand, 2016). 

For instance, each group used a different phrase to explain the important role social support plays 

in treatment delay reduction. This includes "support from close relatives and children", "support 

from friends and coworkers", "support from church members", "support from husband and 

children" and "support from health care providers". Through discussion and insight revealed about 

the model, participants and the CMT agreed to use “support system” to capture the various forms 

of support system. In addition, between sessions and at the end of each workshop, the CMT iterated 

a further series of the revised model using Vensim PLE software. Revisions primarily focused on 

closing implicit feedback loops and taking decisions about how constructs could be aggregated or 

disaggregated to clarify meaning. All revisions were grounded in the model itself and based on 

notes taken by the facilitation team during the GMB session to ensure that the experiences the 

women shared on treatment delay were preserved (Figure 1). 

 

RESULTS 

 Outputs from the two GMB sessions were synthesized into a large system dynamics CLD 

by the CMT bearing in mind not to disrupt the stories shared by participants (Figure 2). The built 

CLD included 8 subsystems or sectors including mental health, access to health care, income, 

religion/spirituality, social support, knowledge on breast health, personal mindset on health/life 

and fear. The subsystems are causally linked and include feedback loops, which provide 

explanations for trends in breast cancer treatment delays in St. Louis.  

http://digitalscholarship.unlv.edu/jhdrp/
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 Table 2 

Group Model Building Session Agenda and Description of Scripted Activities 

Sessions I and II: March 21st and April 25th:  Introduction to group model building to elicit discussions on factors 

contributing to breast cancer treatment delay or initiation 

Scripted Activity Description 

Introduction to systems, community-based system 

dynamics, group model building and other important 

concepts and terms 

Welcome, participants divided into work groups. Introduction to the approach 

of community-based system dynamics/group model building. Defining the 

primary concept – What is the meaning of breast cancer “treatment delay” 

(model problem). 

Variable (factor) Elicitation To facilitate consensus-based group discussion about treatment delay (model 

problem), each participant wrote down on A-4 sheet of papers as many factors 

or variables that responded to the prompt: “What are the key issues 

contributing to breast cancer treatment delay or may cause African American 

women with suspicious mammogram not to follow-up/delay.” The key 

variables became the input for next activity. 

Variable Prioritization Each participant prioritized (nominated) the most relevant and impactful 

variables produced in the previous activity based on the prompt – “Choose 

your five most important factors that may have contributed to treatment delay 

of breast cancer among African American women in St. Louis.” 

Connection Circle  Based on the priority variables that emerged from the previous activity, the 

facilitators led participants through an exercise to develop a connection circle. 

A connection circle is a visual tool that can help us identify and understand 

variables and connections between them. Each work group used the highest 

rated variables to develop connection circle on sheets of chart paper. 

Causal Loop Diagram (CLD)/Map Elaboration Building on the last activity, facilitators introduced the next exercise by first 

explaining CLD and its purpose. Participants were led through an activity to 

develop a causal loop diagram describing the causal structure and feedback 

relationships on breast cancer treatment delay. Participants also nominated 

http://digitalscholarship.unlv.edu/jhdrp/
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causal links, with pauses to discuss the specific assumptions of causality or 

negotiate definitions of terms as questions emerged. 

Model Review At the end of the CLD elaboration activity, facilitators led participants through 

a structured exercise to restate common definitions established for African 

American women breast cancer treatment delay as well identify important 

feedback loops and exogenous variables to ensure that the facilitators 

understood the issue from participants perceptive. 

Reflector Feedback The core modeling team (CMT) met and shared highlights of the insights from 

the groups CLDs from a system thinking/system dynamics perspective to help 

synthesized all CLDs into one diagram. 

Session III (All Participants): May 9th: Evaluation of structured CLD on breast cancer treatment delay in St. Louis to reduce 

disparities in mortality 

Introduction Welcome, all participants (N=34) divided into 3 work groups. Participants 

revisited lessons learned from the previous session. 

Review of Synthesized CLD Model put together by 

Core Model Team  

Each work group was tasked to review the synthesized model showing factors 

contributing to treatment delay in St. Louis. Participants made changes in the 

form of new structures to the model, explained it, and identified major 

feedback loops and relationships.  

Revisiting the CLD Model New causal structures were incorporated into the model by the CMT. Any 

other remaining questions were clarified. 

Dot Exercise and Model Review At the end of the previous activity, facilitators led participants’ through 

discussion and dot exercise to identify places in the treatment delay system for 

potential intervention that could help reduce disparities in mortality among 

African American women in St. Louis. Each participant received 4 dots and 

was instructed to place their dots beside the variables/factors (items) they think 

were most important to them for policy intervention. Facilitators tallied the 

dots beside each item and created a ranked list of importance. Facilitators 

presented a summary of the CLD and meeting adjourned. 

http://digitalscholarship.unlv.edu/jhdrp/
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The next activity was the creation of causal loop map/diagram. The goal was for 

participants to identify and clearly see the feedback loops in the system. The last scripted activity 

the women participated in was “dot” exercise, to nominate places in the system (treatment delay) 

they would most like to see a change or intervention to improve breast cancer treatment outcomes 

in St. Louis. Each participant was given an equal number of “sticky dots” (4 in this case) to place 

next to the variables on the CLD that were most important to them in terms of addressing the 

disparity. All scripted activities (Table 2) were designed to explore interactions and 

interdependencies between factors affecting treatment delay (system) and develop a common 

model of the complex dynamics as well as explore possibilities for intervention to reduce 

disparities in breast cancer mortality in the St. Louis area.  

Data Analysis 

Analysis of the model happened during each section of the scripted activities as described 

in Table 2. This enabled the CMT to evaluate the structure of each model for face validity as well 

as to develop insights about how session participants understood the structure of the problem. 

Discussions and group insights shared by the participants were documented by the facilitation team 

through handwritten notes and reflected via revisions to the model. Throughout the course of the 

sessions, the group analysis drove the development of multiple iterations of the model, all of which 

were documented through photographs and notes (Trani, Ballard, Bakhshi, & Hovmand, 2016). 

For instance, each group used a different phrase to explain the important role social support plays 

in treatment delay reduction. This includes "support from close relatives and children", "support 

from friends and coworkers", "support from church members", "support from husband and 

children" and "support from health care providers". Through discussion and insight revealed about 

the model, participants and the CMT agreed to use “support system” to capture the various forms 

of support system. In addition, between sessions and at the end of each workshop, the CMT iterated 

a further series of the revised model using Vensim PLE software. Revisions primarily focused on 

closing implicit feedback loops and taking decisions about how constructs could be aggregated or 

disaggregated to clarify meaning. All revisions were grounded in the model itself and based on 

notes taken by the facilitation team during the GMB session to ensure that the experiences the 

women shared on treatment delay were preserved (Figure 1). 

 

RESULTS 

 Outputs from the two GMB sessions were synthesized into a large system dynamics CLD 

by the CMT bearing in mind not to disrupt the stories shared by participants (Figure 2). The built 

CLD included 8 subsystems or sectors including mental health, access to health care, income, 

religion/spirituality, social support, knowledge on breast health, personal mindset on health/life 

and fear. The subsystems are causally linked and include feedback loops, which provide 

explanations for trends in breast cancer treatment delays in St. Louis.  

The CLD can be read using the direction of arrows or links, which represent causal 

relationships. The plus symbol indicates a relationship in the same direction, while minus signs 

indicate an inverse relationship (Figure 2). Additionally, the CLD contains two major types of 

feedback loops: reinforcing (R) and balancing (B) loops. Reinforcing feedback loops amplify or 

accelerate the rate of change (Figure 2). While balancing feedbacks counteract and oppose change 

(Figure 2). For example, mental health will increase physical exhaustion leading to less income 

due to the inability of the woman to work. Less income will lead to lack of access to medical care 

http://digitalscholarship.unlv.edu/jhdrp/
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and fewer health priorities. This will lead to lack of motivation/interest for early diagnosis, and 

fear resulting in denial about cancer, and isolation (decrease social support). All of these will create 

 
Figure 1. GMB workshops with community support and community member groups 
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Figure 2. CLD showing factors identified by participants to be contributing to BC treatment delay in St. Louis. 
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a lack of interest in the woman to talk to an expert or go for counseling services. Her knowledge 

on breast health will be limited, leading to myths or misunderstanding about the disease, and lack 

of desire to know about her diagnosis or follow-up with any suspicious mammogram or treatment. 

This will also create negative perception (mindset) and fewer health priorities and desire to know 

about her diagnosis or even start and finish treatment. This will cause her stress level to increase 

as well as make her more depressed and exhausted – which becomes a vicious cycle (Figure 2). 

Mental Health (including depression) Subsystem 

  According to the women in the study, mental health affects overall health in diverse ways. 

This subsystem highlights the relationship between mental health and overall wellbeing, and the 

impact of mental distress on physical exhaustion, stress, other health issues, and motivation for 

breast cancer testing. The main feedback loops discussed by the women include: physical 

exhaustion from general life activities leads to more mental health issues, creating other health 

issues, which leads to exhaustion that is more physical (Figure 2). Additionally, as mental health 

issues increase, more negative emotions/feelings about life occur, leading to less motivation to 

screen for early diagnosis, which can also lead to more health issues thus creating additional mental 

health problems. Stress, which can be caused by mental health issues, leads to an increase in 

emotions and feelings, which can result in women feeling more anxious about death, which 

ultimately leads to more mental health issues – which becomes a vicious cycle (Figure 2).  

Access to Medical Care Subsystem 

Health care access was identified as critical for breast cancer diagnosis and treatment. 

Factors that influence this subsystem include motivation and testing for early diagnosis, having 

primary care doctor (appointment/visit), health priorities, job/employment, transportation, 

insurance, and cost/affordability of treatment (Figure 2).  

Health insurance was mentioned as an important determinant of health status, access, and 

utilization of health care services. Some of the main feedback loops discussed include access to 

health insurance and affordability of out-of-pocket payment (copays) can enable low-income 

women to keep up with doctor's appointment (visit) regularly and seek early medical care for the 

health problem, especially cancer. Conversely, barriers like “the women reported that in their 

opinions, most low-income African American women in their communities lack health insurance.” 

Participants discussed that the majority of women in the community work in the service sector and 

are paid minimum wage. In addition, those jobs do not offer health benefits and the pay is not 

enough to buy insurance on their own. Participants further reported that health care subsidies, such 

as those offered through the Affordable Care Act or “Obamacare,” have the potential to help 

families pay for health care. However, barriers including “excessive paperwork, strict eligibility 

criteria and delays in the approval process” limit their access to those benefits. Others shared that 

even with Obamacare subsidies, “many women are not able to afford the high premiums and 

copays” (Figure 2). Further, participants reported that motivation for testing and an early diagnosis, 

having a primary care doctor, prioritizing health over other concerns, and regular transportation 

all contribute to treatment delay (Figure 2). 

Income Subsystem 

Income was another subsystem factor identified by participants. As noted in the previous 

section, socioeconomic status, identified in this model as “income,” is closely related to one’s 

ability to access health care. Research has demonstrated a strong relationship between SES and 

health disparities (Adler & Newman, 2002). A higher income level provides individuals with 
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means to purchase health insurance and ensures access to health care as well as seek early diagnosis 

and treatment for any health problem (Figure 2).  

 In St. Louis, the median household income for African American households is $31,200, 

compared to $61,200 for white households. Similarly, the unemployment for African Americans 

is 2.8 times higher than it is for whites (St. Louis Regional Health Commission, 2012). Participants 

were quick to add, “when putting food on the table for your children is hard, the least you want to 

think of is treating your breast cancer”.  The main feedback loops within this subsystem are higher 

income will improve a woman’s health priorities, increase her motivation to follow-up with 

suspicious mammogram/diagnosis, and reduce fear as well as denial of having breast cancer. High 

income can improve her stress and physical exhaustion levels leaving her with more energy to 

work, provide for her family and take care of her health (Figure 2). 

Religion/Spirituality Subsystem 

Religion and spirituality are essential to many in the African American community. Polite 

et al., (2017) (including the senior author of this paper) found that African American breast, lung, 

and colon cancer patients were more likely than white patients to report that God had a role in their 

cancer, even after controlling for income and education. Within this subsystem, participants shared 

that strong spiritual belief that “only God has the power to heal and decide on life and death,” is 

the reason why many do not seek early medical treatment. On the other hand, they mentioned that 

“spirituality and faith-based communities” also provide various support/benefits to many women 

faced with a serious illness like cancer. They noted that “faith in God and church attendance play 

a significant role not only in their spiritual life but in their overall life and well-being” (Figure 2). 

Participants mentioned that being part of a church community is important to their physical 

needs. Church members are readily available to call on during the time of difficulties and can 

provide encouragement to seek treatment. The local church can also provide counseling services, 

or refer women to local providers for information about breast cancer as well as coping methods. 

Thus, churches can be “helpful gateway to professional services” that can help reduce mental 

health problems and minimize fear due to myths/misunderstanding about the disease (Figure 2). 

Social Support Subsystem 

A strong social support network is critical to physical and mental health during stressful 

and tough times. We gleaned from our workshop series that support from family, friends, and 

coworkers can be a good resource for breast cancer patients as they go through the journey of 

diagnosis, treatment, and survivorship.  The women shared that within social support system, 

community supports, such as counseling services and breast cancer support groups, as well as 

family support and trust, are powerful factors in ensuring that a woman follows up with her 

suspicious mammogram, starts and finishes treatment. 

Participants further shared that support groups can also provide opportunities to exchange 

information and ideas, connect with other women, provide counseling services, as well as educate 

women about coping and management of the disease. Strong, tight networks also will reduce 

feelings of loneliness, isolation, and create more opportunities for a woman to enlarge her network 

of support as well as reduce any negative perception, fear, and denial she may have about cancer 

and treatment (Figure 2).  

Knowledge of Breast Health Subsystem  

Participants reported that many women do not know much about breast health unless they 

have a problem that needs medical attention. They shared that “becoming familiar with breast 
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anatomy and physiology” can help notice any “changes that occur during a woman’s lifetime.” For 

instance, a woman’s in-depth understanding on breast health will enable her to perform breast self-

examination, which in turn will lead to more understanding on breast health (Figure 2). 

Additionally, knowledge on breast health will motivate her to follow up with any suspicious 

mammogram and finish treatment (Figure 2). 

The women suggested during the model building that formal education in high school 

should include programs that teach young women the “importance of breast health and self-breast 

examination.” They also recommended “development of educational programs for high schools 

that focus on prevention, risk factors, and adherence to recommended breast cancer screening.” It 

was also revealed that traditionally, African American families do not “talk” about “disease” at 

home. They acknowledged the need for “family- and community-based breast health programs.”  

Personal Mindset about Health/Life Subsystem 

An individual’s personal mindset on health and life (positive or negative) can have a huge 

impact on disease diagnosis and treatment. Here, we define personal mindset as an individual’s 

ability to effectively handle the difficult circumstances they face in life. For cancer patients, in 

particular, positive mindset towards life during the time of diagnosis can be a challenge. Regarding 

this subsystem, participants brought up the issue of mindset or attitude. One participant said that 

maintaining a positive mindset on health and life will create a “woman’s desire to know about her 

diagnosis.” Another related that having a positive mindset can also “reduce the feeling of 

loneliness or not to be bothered” (Figure 2). The consensus of the groups was that cancer does not 

only affect a person's body; emotions, feelings, cognition, and outlook are all impacted, but 

positive mindset can create “high self-esteem.” On the other hand, negative personal mindset, as 

shared by the women, may lead to greater social isolation as well as withdrawal and loss of trust 

in family, friends and society in general, because women feel that they either do not deserve 

connections or may cause some women to lash out at others in their social networks. Isolation will 

in turn decrease development of positive mindset about cancer and life (Figure 2).  

Fear Subsystem 

Despite the progress made in cancer treatment over the past two decades, the disease 

remains one of the most “dreadful” health concerns among African American women. As has been 

the case in previous studies using different research approaches (Clow, 2001; Dunn et al., 2015; 

Hall et al., 2008; Lengacher et al., 2015; Leyva et al., 2014; McGinty, Small, Laronga, & Jacobsen, 

2016; Passmore, Williams-Parry, Casper, & Thomas, 2017; Talbert, 2008; Williams & Jeanetta , 

2016), women in our study voiced their belief that fear of cancer leads to treatment delays among 

African American women, which in turn contribute to African American and white disparities in 

treatment initiation.  

Besides, fear can lead to unnecessary anxiety due to the perception of cancer as a “death 

sentence” (Figure 2). The women noted that cancer is still viewed as a "death sentence" in the 

community because most of the people they knew who had the disease have died. The fear that 

“once you are diagnosed you are bound to die,” has caused many women to live in denial about 

the disease. Some shared that even though they felt changes in their breast and knew there might 

be something wrong, they refused to acknowledge it. The women in our study acknowledged the 

belief that fear contributes to further delays in being diagnosed or seeking treatment among African 

American women, which likely contributes to them being diagnosed at a later stage. They went on 

to say that being diagnosed at a later stage may increase the risk of mortality, and may be the 
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reason why some African American women attribute dying to cancer. Further, they reported that 

cancer fear, fatalism, and beliefs about prevention and treatment is discouraging African American 

women from accessing regular check-ups and early screening services (Figure 2). 

 

DISCUSSION 

 The determinants of racial/ethnic cancer disparities occur at multiple intersecting levels 

(Gehlert & Colditz, 2011; Warnecke et al., 2008). They, therefore, require complex system 

thinking approaches to defining and understanding the problem. This is necessary in order to 

understand how these determinants work together to fuel behaviors like treatment delays or failure 

to begin treatment that increase disparities in mortality and to identify appropriate leverage points 

for action. Using community-based system dynamics, this work engaged community members and 

health care providers in St. Louis to develop a causal map on factors influencing treatment 

delays/initiation among African American women. The community-driven model identified 8 

subsystems showing interconnectedness among variables and feedbacks in the treatment delay 

system impacting African American women decision to follow up with a suspicious mammogram 

or seek early treatment in St. Louis.   

Many of the subsystems identified by participants were social. Social factors often differ 

from community to community and place to place. It is important to understand them from a 

community or ground-up perspective in order to design successful interventions to decrease 

disparities. African American women are less likely than white women to begin treatment after a 

suspicious diagnosis of breast cancer and more to experience delays between diagnosis and 

treatment, which almost certainly contributes to the increasing African American/white disparity 

in breast cancer mortality (McGee et al., 2013; Sturtz, Melley, Mamula, Shriver, & Ellsworth, 

2014; Wheeler, Reeder-Hayes, & Carey, 2013). The purpose of this model-building project was to 

better understand factors influencing racial disparities in breast cancer treatment delays among 

African American women in St. Louis and the interactions between these factors.  

 The findings from the community-based GMB workshop highlight the complex 

interrelationships previously suggested by others that distinguish racial/ethnic groups’ treatment 

delay and mortality among our sample of African American women (Gehlert & Colditz, 2011; 

Warnecke et al., 2008). The most commonly documented factors of treatment delays have been 

those related to socioeconomic status, including health insurance, income and education (Adler & 

Newman, 2002; Baquet & Commiskey, 2000; Bradley, Given, & Roberts, 2002; Clegg et al., 2009; 

Dai, 2010; Feinglass, Rydzewski, & Yang, 2015; McGee et al., 2013; Shavers & Brown, 2002; 

Ward et al., 2004; Williams, Tortu, & Thomson, 2010).  

Despite the complexity of the factors involved, fear was recognized as one of the major 

issues contributing to not initiating treatment. While this finding is far from new, it underscores 

the need for well-coordinated community-based education (Salant & Gehlert, 2008) programs on 

breast cancer in St. Louis and other inner-city areas that are led by established community 

stakeholders and academic partnerships that are trusted because they have positive histories with 

neighborhood and community residents.  

This study presents the first of its kind community-based system dynamics model to 

understand the complex dynamics associated with why women do not start breast cancer treatment. 

Our work revealed interesting insights regarding how to improve disparities in cancer as well as 

increase early treatment initiation among African American women in St. Louis.  Finally, the 
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model also demonstrates that increasing breast cancer treatment will require a comprehensive 

approach that involves community members, health care providers, and academics. 

Leverage Places of Influence to Promote Early Treatment 

Although many of the themes identified in our model building process are not new, our 

technique allowed us to position them into a single model and thus show how they might operate 

together. Figure 3 illustrates places in the system that were of the greatest concern to participants, 

and where they would like to see interventions to reduce breast cancer treatment delays and 

disparities between African American and white women in St. Louis. The overwhelming majority 

would like something to be done at the community level to decrease fear associated with the 

disease. This was followed by income, personal mindset about health and life, loss of sexual desire 

and partner/relationship, mental health among others. Even though income was recognized as a 

significant factor, participants noted that unlike other factors, they believed it would be difficult to 

arrive at a solution(s) that does not require "political debate." The women suggested the focus of 

intervention in St. Louis should be on issues like fear, personal mindset, and knowledge on breast 

health that may not require "highly expensive resources to implement or lead to political debate." 

 

CONCLUSION 

 As noted by Gehlert et al. (Gehlert & Colditz, 2011) and Warnecke and colleagues 

(Warnecke et al., 2008), cancer disparities pose a challenge because they interact at multiple levels 

of influence, such as the neighborhood, institutional, and societal. The complexity of these 

interactions calls for an application of dynamic approaches such as community-based system 

dynamics/GMB to elucidate understanding on these issues and help facilitate the design and 

implementation of programs as well as policies to meet the needs of specific individuals in their 

social contexts as is the case in the present study.  

Our findings also support the importance of including the voices of stakeholders in 

understanding and developing effective interventions to address complex problems like racial 

disparities in cancer. Women also identified a set of recommendations for action based on this 

structure as follows: (1) Formation of a community-based action group on women’s health in St. 

Louis like  the Metropolitan Chicago Cancer Task Force (Metropolitan Chicago Cancer Task 

Force, 2014), and Baltimore City Community Health Coalition (Bone et al., 2013) that helped 

Metropolitan Chicago and Baltimore see a significant reduction in cancer disparities. This group 

should include community members and professionals working together to develop strategies to 

educate the community on their health and well-being. The women in the study were grateful to 

be involved in this project, and are poised to champion education on breast cancer in their 

community. A number formed a new support group entitled Urban Warriors against Breast Cancer 

to work with navigators to reduce fear-associated cancer in the community. (2) The design and 

implementation of strategies that help patient navigators and other health professionals to 

understand the best way(s) to address women’s fear of cancer at the time of diagnosis. (3) 

Education of spouse/partners to enhance their understanding and preparation of the potential 

impact of the disease on relationships, body image, and sexual function and their support. (4) 

Interventions to maintain the self-esteem of patients and to ensure that spouses and family are able 

to provide positive attitude and support during and after cancer treatment. 

As is often the case in community-based research, women also described how they learned 

of other women's situations that differed from their own along with resources that these women 
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could tap into, so they not only had a mental resource map for themselves but also others. Some 

of the women have indicated that they have become a sort of navigator for other women because 

of this experience. These findings suggest that developing effective interventions for complex 

problems like treatment delay requires true stakeholder engagement. Further, this work is also 

serving as a tool to voice involvements of women in developing effective interventions for breast 

cancer diagnosis and early treatment initiation.  

Over the last decade, little advancement has been made in eliminating cancer disparities in 

society, and some have increased rather than decreased (Siegel et al., 2017). It is clear from our 

findings that to address the continuing issue regarding health disparities, and to successfully 

understand and develop effective interventions to improve cancer outcomes, dynamic approaches 

are needed that not only identify determinants but also importantly help us to understand how they 

interact to fuel cancer disparities. System dynamics is one such approach (Homer & Hirsch, 2006; 

Luke & Stamatakis, 2012).  Improving disparities in breast cancer outcomes can be a daunting 

task, but the present project has laid a foundation by adding a new approach to stakeholder 

involvement. It has identified non-linear factors and feedback loops responsible for breast cancer 

disparities as well as leverage strategies needed to improve survival outcomes between African 

American and white women in St. Louis.  
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