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Abstract 

 Background. Creating health equity—“the attainment of the highest level of 

health for all people”— is a core tenet of public health (American Public Health 

Association, 2015; United States Department of Health and Human Services, 2011, p. 1). 

Achieving health equity requires the identification and amelioration of patterns of 

systemic disadvantage and the elimination of health disparities (Gostin & Powers, 2006; 

United States Department of Health and Human Services, 2011). To do this, health 

researchers must address social determinants of health (SDOH) and of equity. I have 

selected women with migraine as a paradigmatic case for this exploration of health 

equity and agency. 

Migraine is a common and debilitating neurobiological disorder without a cure 

(Goadsby, 2012). It affects almost three times as many women as men, and 

disproportionately disables women occupying low social locations, that is, occupying a 

low position on the social hierarchy (Burch, Loder, Loder, & Smitherman, 2015b; 

Stewart, Roy, & Lipton, 2013). A dearth of effective and affordable treatment options has 

rendered non-pharmacological self-management a crucial part of living with migraine, 

yet clinical treatment guidelines consistently emphasize pharmacological intervention 

(Becker et al., 2015; Diamond et al., 2007; Raphael, 2012). Much of migraine research is 

epidemiological (Burch et al., 2015b; Buse et al., 2013; Lipton, Serrano, Holland, et al., 
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2013). The resulting gap in knowledge around the experiences and needs of women 

navigating the complexities of life with migraine is especially pronounced for those who 

are less likely or able to access systems that document and treat the condition. 

 Objective and Methods. The overall purpose of this dissertation is to develop 

knowledge on the effects of social and structural determinants on the experiences of 

women living with migraine, with attention to their strategies and priorities for self-

management through a systems thinking lens. To do this in the context of this 

dissertation, I first explore the benefits of critical systems approaches for health equity 

research (Chapter 2), followed by a description of the development and use of two 

systems thinking tools for data collection in community focus groups of women with 

migraine (Chapter 3). Our study team used the system support map tool (SSM) to 

identify and describe migraine triggers and features, self-management strategies, and 

the needs and outcomes associated with self-management (Chapter 4). The connection 

circle (CC) tool explored the relationships between triggers and features, self-

management strategies, and outcomes (Chapter 5).  

 We conducted seven focus groups with 19 women with migraine from diverse 

social locations and analyzed the data using qualitative content analysis, dimensional 

analysis, and measures of complexity. We examined variation by social location in the 

data from both tools.  
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 Findings. The tools we developed allowed us to feasibly and effectively collect 

rich and nuanced data from community-based women with migraine. One of the tools—

the CC— may be more effective when coupled with problem solving techniques when 

used with women in low social locations (Chapter 3).  

 The SSM data underscored the distinctions in migraine experience by social 

location (Chapter 4). While women from all social locations identified stress as a top 

migraine trigger, descriptions and definitions of stress varied. Women in low social 

locations were more likely to engage in isolating and avoidant self-management 

activities, and women in higher social locations were more likely to use proactive, 

complementary, and integrative approaches. Women in low social locations had lower 

expectations for self-management and were more interested in pain management than 

women in higher social locations, who were more interested in self-improvement. 

 The CC data revealed that ‘conceptualization of complexity,’ or the way and 

degree to which participants contemplated dynamic interrelationships, was a key 

dimension in understanding how women in diverse social locations identified 

relationships between different aspects of their migraine experiences. There were clear 

differences in the conceptualizations of and capacities for complexity by social location. 

Women in high social locations demonstrated greater depth, breadth, and structure of 

this key dimension than women in low social locations.    
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 Discussion and Conclusions. As a non-fatal, but highly disabling, condition 

with limited and costly treatment options, migraine provides an excellent paradigmatic 

case for exploring health equity. Ability to have a high quality of life with migraine may 

be deeply entwined with one’s social location. Therefore, to improve the experiences of 

the group most affected by migraine—women in low social locations—we cannot limit 

our research and treatment to the biological and behavioral. We need to think in terms 

of the social and structural. Creating equitable outcomes, wherein everyone has an equal 

opportunity for a fulfilling and healthy life, requires that we intervene on multiple 

levels, engage with affected women, and explicitly commit to addressing social and 

structural determinants of health AND equity.   
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Chapter 1: Introduction  

Equity and equality are sometimes used interchangeably in health disparities 

research. Equality is a general descriptive term meaning sameness, parity. Equity means 

social justice or fairness (Levy, 2013) (Gruskin, 2003). More specifically for 

operationalization in health research, equity means “the absence of systematic 

disparities in health (or the social determinants of health) between social groups who 

have different levels of underlying social advantage/disadvantage—that is, different 

positions in a social hierarchy” (Gruskin, 2003, p. 254). Social location describes these 

positions in the hierarchy, as determined by one’s socially ascribed identities (e.g., 

gender, race, sexual orientation, ethnicity) and social roles and relationships (occupation, 

religion, etc.) (Raphael, 2012). Social justice and equity are ethical concepts based on 

principles of distributive justice (the equitable social distribution of goods and burdens) 

(Levy, 2013). Disparity means inequality, and in North America, most health 

disparities/inequalities are inequities, meaning they are avoidable and thus, unfair 

(Raphael, 2012).  

My use of these terms in the following contexts is not novel and certainly not 

intended to be incendiary. Rather, I use these terms to enable full accounting of what 

drives patterns of health, disease, and well-being and to produce knowledge useful for 

guiding actions and policies to reduce inequity and injustice (Krieger, 2012a). 
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1.1 Health Equity and the Social Determinants of Health 

Creating health equity—“the attainment of the highest level of health for all 

people”— is a core tenet of public health (American Public Health Association, 2015; 

United States Department of Health and Human Services, 2011, p. 1). Achieving health 

equity requires the identification and amelioration of patterns of systemic disadvantage 

and the elimination of health disparities (Gostin & Powers, 2006; United States 

Department of Health and Human Services, 2011). To do this, health researchers must 

address social determinants of health (SDOH) and of equity. The SDOH are defined by 

the World Health Organization (WHO) as “conditions in which people are born, grow, 

work, live, and age, and the wider set of forces and systems shaping the conditions of 

daily life” (2015b, p. 1). The social determinants of equity are the systems of power, such 

as racism, sexism, and capitalism, that arbitrate resource distribution among populations 

and determine how value and opportunity are assigned: in other words, the structural 

determinants of health (Jones, 2014).  

In contrast, prevailing medical and policy models somewhat paradoxically frame 

health as either a matter of personal responsibility or one of biologic predeterminism, 

often failing to acknowledge the influence of pervasive avoidable and unavoidable 

social factors. Hence, research, treatment, and clinical management (and the funding 

imperatives that drive them) often do not consider the social and structural 

determinants of health, focusing instead on changing individual behavior or developing 
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high-cost, high-tech medical interventions. This lack of systems and complexity 

perspectives that explore interacting, intersecting social and structural determinants 

serves to unintentionally undermine efforts toward health equity. 

Systems thinking is a broad term comprising multiple approaches and 

methodologies for addressing problems (Cordon, 2013). Regardless of the particular 

approach, systems thinking always entails exploring reality in terms of wholes instead 

of parts and acknowledging the environment as an essential, interacting part of the 

system (Cordon, 2013). Systems thinking emphasizes the need to understand multiple 

components in dynamic relationships to one another (Lich, 2014). Because outcomes of 

one action are influenced by other conditions in the system, emphasis shifts from 

isolating the causal effect of an individual factor to comprehending the system as a 

whole (Meadows, 2008; Walby, 2007). “From a systems perspective, health is 

conceptualized as an emergent property of a system, in which processes operating at the 

levels of individuals and populations are inextricably connected”(Diez Roux, 2011, p. 

1627). In other words, individual health outcomes are best considered holistically, 

situated within the social and cultural contexts that influence them. Considering health 

inequities using systems thinking—especially complex systems thinking, wherein 

multiple systems interact with and adapt to each other—requires acknowledging social 

and structural determinants of health as integral contributors to individual health 

outcomes and health equity for all.  
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In spite of considerable knowledge and documentation, health disparities persist 

(Marmot, Friel, Bell, Houweling, & Taylor, 2008; United States Department of Health 

and Human Services, 2015). One possible explanation is the ongoing disagreement over 

the definition of ‘health disparities.’ Understood as any health difference among groups, 

health disparities are epidemiological descriptors (Braveman et al., 2011). Seen within a 

broader human rights context, they may be evidence of inequity: health differences 

reflecting social disadvantage and injustice. This more critical perspective requires an 

examination of the underlying social and structural causes of disparities, in addition to 

biological and behavioral contributions (Chowkwanyun, 2011; Marmot, 2005). By not 

engaging in systems thinking that includes the social and structural determinants of 

health, research, treatment and clinical management can inadvertently worsen health 

disparities between groups and effectively contribute to some patients receiving less 

adequate and appropriate treatment than others.  

Many diseases increase in prevalence as social location decreases, for which two 

hypotheses have been posited (Liberatos, 1988). Social selection, or downward drift, 

asserts that disease incidence causes a decline in social location due to increased 

disability and underperformance in various role domains. Social selection is a common 

theory in mental illness and some genetic disorder research, e.g., Huntington’s Disease, 

where the downward drift phenomenon extends beyond the person with the illness to 

affect closely associated friends and family who also experience downward social 
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mobility (Simmons, Braun, Charnigo, Havens, & Wright, 2008; Yokoyama, 1983). Social 

causation postulates that the likelihood of a disorder and severity once initiated is 

increased by occupying a low social location and the subsequent higher stress and 

associated exogenous factors, such as food insecurity, personal safety, access to 

healthcare, employment (Stewart et al., 2013). As examples, Type 2 diabetes, heart 

disease, epilepsy, asthma, lower back pain, and migraine are disorders consistent with a 

social causation hypothesis (Braback, Hjern, & Rasmussen, 2005; Haut, Bigal, & Lipton, 

2006; McEwen, 2000b; Stewart et al., 2013; Walker, Gebregziabher, Martin-Harris, & 

Egede, 2014a). Migraine’s etiology and experience are complex and individual, but 

because its incidence and severity is directly influenced by social factors that create and 

perpetuate inequity, it cannot be fully understood or adequately addressed without 

including the social and structural determinants of health in one’s approach. 

1.2 Women with Migraine as a Paradigmatic Case for Exploring 

Health Equity 

Theoretical issues of health equity, disparity, and their social determinants may 

be more accessible when considered alongside concrete examples.  To guide this 

exploration of health equity, I have selected women with migraine as a paradigmatic 

case. A paradigmatic case utilizes an example that contains meaning and insight for 

investigators to make phenomena more understandable (Pavlich, 2010).  

Migraine is a highly disabling neurological disorder affecting over 45 million 
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people in the US and 19.1% of all women (in-depth epidemiological information is 

provided in the following section) (Burch, Loder, Loder, & Smitherman, 2015a; Migraine 

Research Foundation, 2015). In incidence and severity, migraine disproportionately 

affects people in low social locations (Borsook, Maleki, Becerra, & McEwen, 2012; 

Stewart et al., 2013). Yet, in spite of rising prevalence and significant personal, social, 

and economic burden, migraine is underestimated, underdiagnosed, and undertreated 

(Buse, Rupnow, & Lipton, 2009). In choosing migraine as a paradigmatic case for 

exploring health equity, I have selected a disorder in which relative commonality is 

often conflated with a lack of legitimacy or seriousness among chronic conditions: it is 

invisible, unpredictable, highly variable in presentation, not fatal, and widely 

considered a ‘women’s issue’ because more women are affected and because episodes 

are sometimes linked to menstrual cycles (Kempner, 2014; Young, Park, Tian, & 

Kempner, 2013). My goal is to explore migraine among women differently, employing 

systems thinking and with an orientation toward health equity. Migraine among 

marginalized women serves as an excellent paradigmatic case for the necessity of a 

systems approach that integrates the social and structural determinants of health for 

three main reasons. First, this case demonstrates the inadequacy of both monolithic 

biomedical and individual behavioral approaches to treatment. Second, migraine 

disproportionately affects women in low social locations. Third, the epidemiological 

emphasis in migraine research has resulted in a lack of knowledge about how the 
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complexities of managing migraine are navigated every day by the women most 

affected.   

First, biomedical and individual behavior narratives dominate migraine research 

and treatment, to the exclusion of approaches that are more complex and inclusive of 

socially and economically marginalized people. While migraine etiology is incompletely 

understood, there is general agreement that it is multifactorial, including an 

individualized mix of genetic, epigenetic, lifestyle, personal history, and environmental 

factors (Charles, 2013; Goadsby, 2012). In addition to lack of consensus around the cause 

and mechanisms of migraine, the WHO (2011) classified the disorder as a global health 

crisis largely because of a paucity of affordable and effective medical treatment options. 

In spite of this, migraine research and treatment have maintained a relatively limited 

focus, emphasizing endogenous causation and pharmacological intervention. Though it 

is one of the most widespread and disabling of all neurobiological disorders, migraine 

research funding is amongst the lowest (National Institute of Mental Health, 2013; 

National Institutes of Health, 2016). Limited resources combined with narrow priorities 

do not bode well for diverse and accessible treatments.  

Second, both in incidence and severity, migraine disproportionately affects 

people in low social locations (Stewart et al., 2013). Social location is a dynamic and 

intersectional concept determined by a combination of race, education level, poverty, 

employment, and exposure to chronic stress due to the unequal distribution of health-
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damaging experiences such as access to clean and reliable food sources, education, 

healthcare, toxic and/or dangerous built environments, social stigma and prejudice 

(Caiola, Barroso, & Docherty, 2017; Marmot et al., 2008). Migraine has been called a 

model disorder for allostatic load, defined as a dysregulated, maladaptive physiological 

response to chronic behavioral and physiological stressors (Borsook et al., 2012). Further, 

migraine affects women three times as often as men (Buse et al., 2013). This 

disproportionate demographic has enabled the social construction, largely by 

advertisers of pharmaceuticals, of migraine primarily as a ‘women’s health issue’ 

(Kempner, 2014). Some experts argue this has minimized the disabling experiences of 

the disorder (Chronic Pain Research Alliance, 2010; Goldenberg, 2006). It follows that 

exploration of migraine experiences should include the effects of cultural and 

institutionalized sexism. The social and structural determinants of health—including 

gender and implicit biases around it—continue to affect the migraine experience by 

exerting influence over self-management choices (Ahnquist, Wamala, & Lindstrom, 

2012) and access to care (Marmot et al., 2008), which are directly correlated with health 

outcomes (Walker et al., 2014a; Watt, 2007).  

Third, migraine is an excellent paradigmatic case for exploring health equity 

because much of the extant descriptive migraine research is epidemiological. There is 

impressive information regarding the high national incidence of migraine and the 

disproportionate distribution of migraine in women, with poor women experiencing 
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even higher incidence and severity (Buse et al., 2013). However, this population-level 

research has not been matched by deeper investigation into the actual experiences of 

living with and managing migraine (Kempner, 2014; Lipton & Bigal, 2005a). This narrow 

focus has created a gap in understanding how migraine-related pain and disability are 

actually experienced and managed by those most affected: women in low social 

locations. Given that self-management choices are tied to health outcomes 

(Bodenheimer, Lorig, Holman, & Grumbach, 2002), and that social and structural 

determinants of health have demonstrated significant effects on self-management 

choices in disorders such as Type 2 diabetes mellitus and cardiovascular disease that are 

also diseases of allostatic load consistent with a social causation hypothesis (McEwen, 

2000a; Walker, Gebregziabher, Martin-Harris, & Egede, 2014b), it follows that 

understanding these determinants of health and self-management choices in women 

with migraine is critical to addressing disease progression and disability. To best inform 

care delivery and ultimately relieve suffering, researchers must collaborate with women 

with migraine to determine what aspects of management (e.g., daily functionality, 

quality of life indicators, meaningful outcomes) are most valuable, and exactly how and 

which social and structural determinants influence self-management strategies.   
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1.3 Background: Migraine Epidemiology, Pathophysiology, and 

Treatment 

1.3.1 Epidemiology 

The WHO (2011) has declared migraine a major public health problem due to 

high prevalence and a paucity of knowledge about cause and effective treatment 

options. When calculating the global burdens of diseases, the WHO (2015a) declared 

migraine the sixth highest cause of disability, or cause of years of ‘healthy life’ lost 

worldwide.  Among women, migraine is in the top five most frequent causes of 

disability (Stovner et al., 2007; World Health Organization, 2011). 

Migraine affects more than 10% of the population (National Institute of 

Neurological Disorders and Stroke, 2015).  In the United States (US), 45 million people 

have migraine, including nearly 20% of all women (Burch et al., 2015a; Migraine 

Research Foundation, 2015). Along with headache, migraine was the fourth leading 

cause of visits to emergency departments in 2010 (Burch et al., 2015a). 

1.3.2 Pathophysiology 

Migraine is a recurrent, chronic syndrome chiefly characterized by episodic, 

disabling headaches (International Headache Society, 2004). Though commonly 

conceived as simply a type of headache, migraine is a neurological disorder defined by a 

constellation of disabling symptoms such as: throbbing, unilateral head pain; visual 

disturbance; nausea; vomiting; fatigue; sensitivity to light, scent, sound, and touch 
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(Charles & Brennan, 2010; International Headache Society, 2004). These symptoms can 

occur independently or together and last 4 to 72 hours per episode (International 

Headache Society, 2004).  In part because its pathophysiology is not completely 

understood, there is currently no cure for migraine (National Institute of Neurological 

Disorders and Stroke, 2015). Current evidence suggests that the migraine mechanism is 

a type of sensory processing disturbance in the brain with implications for the entire 

central nervous system, though head pain is often considered the exemplar symptom 

(Goadsby, 2012). Vasodilators such as calcitonin-gene-related peptide and substance P 

are released from nerve endings of cranial nerve V onto blood vessels in the meninges 

and scalp (Coeytaux & Mann, 2018). This leads to a sterile inflammation (inflammation 

in the absence of infection) of blood vessels and increased sensitivity to mechanical 

stimulation, resulting in pain (Coeytaux & Mann, 2018).  

Migraine is more common in women, and attack frequency and severity can be 

affected by neuroendocrine events related to the menstrual cycle (Buse et al., 2013; 

Reddy, 2013). Menstrual migraine, as it is known, is generally more severe, longer in 

duration, higher in frequency, and more resistant to therapy than migraine at other 

times (Reddy, 2013). Oral contraceptives and hormone replacement may worsen 

migraine (Cleveland Clinic, 2012).  

As a disease state, migraine alters brain structure and function, and repeated 

episodes can lead to disease progression and transformation to a chronic migranous 
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state (greater than 15 headache days per month) (Borsook et al., 2012; Lipton & Bigal, 

2005b). Emblematic of allostatic load disorders, migraine is an internal state of 

dysregulation instigated by physiological changes in response to sustained physiological 

and psychological stressors. Because the effects of this maladaptive stress response begin 

in the brain, they can ultimately be experienced systemically. The impaired sensory 

processing caused by functional brain rewiring in migraine can result in decreased 

response to treatments and allodynia, a hypersensitized pain responses to nonnoxious 

stimuli (Borsook et al., 2012; Goadsby, 2012; Raggi, Leonardi, Ajovalasit, D'Amico, & 

Bussone, 2010). Downstream effects of these brain changes can result in increased levels 

of circulating proinflammatory cytokines, insulin resistance, disrupted circadian 

rhythms due to dysregulation of prolactin, melatonin, and cortisol, and disturbances in 

the autonomic nervous system (Borsook et al., 2012; Guldiken et al., 2008; Peroutka, 

2004).  

1.4.3 Treatment 

Managed pharmacologically, migraine is treated with preventive and as-needed 

rescue, or abortive, medications. Currently, none of the preventive migraine medications 

available in the US were designed specifically for migraine (Estemalik & Tepper, 2013). 

Rather, they include subtypes of antidepressants, antihypertensives, beta and calcium 

channel blockers, and antiepileptic drugs (Estemalik & Tepper, 2013). Only 12-14% of 

people with migraine in the US take daily preventive medication, in part because the 
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available medications have intolerable side effects and interact poorly with other 

medications. This extensive trial-and-error process of identifying an effective treatment 

is unsustainable in terms of time and finance (Diamond et al., 2007; Kempner, 2014).  

In contrast, an estimated 98% of people with migraine in the US take some sort of 

abortive medication, or medication taken at migraine attack onset. Abortive 

pharmacological strategies include prescription and over-the-counter drugs in various 

combinations, such as non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen, 

caffeine, off-label barbituates and opioids, ergot alkaloids, and triptans (selective 

serotonin 5-HT1 –receptor agonists) (Diamond et al., 2007; Goadsby & Sprenger, 2010; 

Reddy, 2013). Triptans and ergot alkaloids are widely considered the most effective 

abortive migraine medications, but in 2010, opioids were administered at 35% of 

emergency department visits for headache, while triptans were administered at 1.5% of 

visits (Burch et al., 2015a). Additionally, use of triptans, NSAIDs, and opioids for 

migraine—the three most commonly prescribed and utilized drugs for rescue 

treatment— has been associated with transformation of episodic migraine (4-15 

headache days per month) to chronic migraine (greater than 15 headache days per 

month) (Lipton, Serrano, Nicholson, et al., 2013).  
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1.4 The Burdens of Migraine 

Migraine is responsible for significant economic, personal, and social burdens. 

Migraine is associated with significant suffering and reduction in quality of life 

(Smitherman, Burch, Sheikh, & Loder, 2013; Steiner, Stovner, & Birbeck, 2013). More 

than 90% of people in the US with migraine are unable to function normally during an 

episode, contributing to 113 million lost work days that result in over $13 billion dollars 

lost annually (Migraine Research Foundation, 2015). 

Women experience a dramatically higher prevalence of migraine than do men 

(3:1), as well as higher levels of severity and disability (Buse et al., 2013). Because 

migraine prevalence peaks in midlife, women are most likely to experience migraine 

during their most active and productive years (ages 18-55) and often experience 

substantial loss of function and ability in multiple role domains (Buse et al., 2013; 

Kneipp & Beeber, 2015; Raggi et al., 2010). Migraine is associated with reductions in 

workforce participation, productivity, and wages among women, further contributing to 

diminished quality of life and social and economic burden for themselves, their 

employers, and the health care system (Burton, Landy, Downs, & Runken, 2009; Buse et 

al., 2013). Approximately 80% of people with migraine report a family history of the 

disorder, with 50% of people reporting onset before age 12 (Migraine Research 

Foundation, n.d.; Reddy, 2013).   

Migraine’s etiology is complex, multifactorial, and personal (Charles, 2013; 
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Goadsby, 2012). Despite this, migraine research and treatment has focused almost 

exclusively on biomedical interventions funded by interested pharmaceutical 

companies. Unfortunately, the most effective abortive migraine medications—ergot 

alkaloids and triptans—come with high literal and figurative costs which may be 

ultimately prohibitive for women in low social locations. Triptans range in price 

beginning at approximately $12 per pill, or more than $50 for an injection (Joish, 2008), 

with many people requiring two doses per migraine episode (National Headache 

Foundation, 2007).  

Pharmacological approaches are certainly valuable, but not to the exclusion of 

treatment and management research that includes personal experiences, treatment 

preferences, and the social and structural determinants of health. Further, 

pharmacological treatment options are often too expensive for women living in poverty 

to afford, even if they do have health insurance (Goldberg, 2005; Kempner, 2014). 

Migraine shares neurobiological pathways with other highly disabling disorders to 

which women in low social positions are especially vulnerable, such as depression, 

bipolar disorder, and obesity. In many cases, disadvantaged women will wrestle with 

concomitant troublesome illnesses (Peterlin, Rosso, Rapoport, & Scher, 2010; Tietjen et 

al., 2007). Consequently, women occupying low social locations are often caught in an 

oppressive spiral of illness, poverty, stigma, and disparate access to the only available 

treatments, none of which were developed with their experiences in mind or available 
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within their means. Especially for women in low social locations with migraine, cost 

prohibitive, ineffective, and unsustainable pharmacological treatment options have 

necessitated an individualized, trial-and-error suite of self-management strategies with 

varying levels of success (Buse, Rupnow, & Lipton, 2009)  .  

1.5 Theoretical Frameworks 

This exploration of health equity and disparity among women with migraine is 

guided by concepts from critical systems theory and ecosocial theory. While individual 

chapters will have different theoretical emphases, these two perspectives provide the 

philosophical undergirding of my dissertation as a whole. As Chapter 2 focuses on 

Critical Systems Thinking (CST) as a framework for health equity research, I will only 

mention it briefly here. I will follow that with an explication of ecosocial theory.   

1.5.1 Critical Systems Thinking 

CST was developed in the early 1980s by systems scientists who believed that 

thinking based on complex systems theory needed a stronger orientation toward 

socially-aware, critical thinking and practice to address issues of equity and disparity in 

fields such as education and public health (Midgley, 1994; Watson & Watson, 2011). 

Three core principles that distinguish CST from traditional systems thinking: critique; 

emancipation; and pluralism.  ‘Critique’ refers to boundary critique, an exhortation that 

researchers acknowledge and examine the value judgments implicit in every research 
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design decision: some voices and perspectives are necessarily marginalized. 

‘Emancipation’ refers to an explicit social justice aim in research with consistent 

attention paid to power dynamics between investigators and participants. ‘Pluralism’ is 

methodological pluralism and an encouragement to collaborate across disciplinary lines. 

CST theoretical underpinnings and associated methods are innovative complements to 

the multi-level ecological theories that are gaining traction in health science research.  

1.5.2 Ecosocial Theory 

Ecosocial theory is a multi-level theory of disease distribution that seeks to 

integrate social and biologic reasoning, along with a dynamic, historical, and ecological 

perspective, to address population distributions of disease and social inequalities of 

health (Krieger, 2004, p. 1) While it shares some conceits with other multi-level theories 

such as Bronfenbrenner’s Ecological Systems Theory (Onwuegbuzie, Collins, & Frels, 

2013) and the Biopsychosocial model (Borrell-Carrió, Suchman, & Epstein, 2004), 

ecosocial theory is unique in both its explicit critical orientation and emphasis on 

historical context.  

‘Ecosocial’ theory was a term coined in 1994 by epidemiologist Nancy Krieger. 

Krieger explained before the advent of multi-level, ecological theoretical perspectives, of 

which ecosocial theory is one, theories in social epidemiology fell into one of two 

categories, depending on how they conceptualized and integrated social and biological 
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conditions and explanations shaping population health (Krieger, 2000). To understand 

ecosocial theory, it is necessary to understand the earlier social epidemiology theories 

that it incorporates and builds upon: psychosocial theory and social production of 

disease/political economy of health.  

Psychosocial theory highlights biological responses to human interactions 

(Krieger, 2001). In the 1920s the classic etiological framework in epidemiology of ‘host-

agent-environment’ was expanded upon to include social environments, that is, factors 

generated by human interactions such as “dominance hierarchies” and “marginal status 

in society”, as having the potential to alter the host’s susceptibility to disease (Cassel, as 

cited in Krieger, 2001, p. 669).  Soon after, this thinking begat theories such as allostasis, 

the idea that systems achieve balance through change (Sterling, 2004), and later, 

allostatic load, the idea describing the ‘wear and tear’ of long term physical and 

psychological stressors on the body and brain (McEwen, 2005). The focus on stress and 

our responses to it represented an important conceptual development in epidemiology, 

but Krieger pointed out that by not questioning 1) who/what causes the stress, and 2) 

how the distribution of stress-causing entities is shaped by economic, political, and 

social policies, psychosocial theory offered an incomplete framework for the study of 

health inequality. 

Social production of disease/political economy of health frameworks emerged in 

the politically and socially-tempestuous late 1960s-early 1970s as a critique of the 
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individual-behavior, ‘lifestyle’ theories of the time, which emphasized each individual’s 

responsibility to make healthy choices and cope with stress (Navarro, 2007). Social 

production of disease models used ‘upstream-downstream’ metaphors to address the 

role of structural barriers and political and economic determinants of health. These 

approaches held that social inequalities were the result of economic and political 

institutions that “created, enforced, and perpetuated” privilege for some and oppression 

for others (Krieger, 2001, p. 670). Analyses in this framework included critiques of 

neoliberal social and economic policies, the health consequences of wealth inequality, 

and exploration of health inequality not only by race or gender or sexual orientation, for 

example, but by race and gender and sexual orientation across socioeconomic positions. 

This perspective was simultaneously fomenting in humanities circles with the Black 

feminist scholarship of Kimberlé Crenshaw and Patricia Hill Collins and their 

introduction of intersectionality theory, which suggested that socially constructed 

identities such as race, gender, class, and sexual orientation intersect at the individual 

level of experience to reflect interlocking systems of oppression at the social and cultural 

levels (Bowleg, 2012). 

The social production of disease/political economy of health frameworks offer 

indispensable insights into social determinants of health, but in Krieger’s critique, do too 

little to address the health that is being determined (2001, 2004). Social production of 

disease/political economy of health models do not offer principles for investigating those 
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contributors to health and disease that are not social determinants, nor are they specific 

in guidance for determining which specific policies and interventions are necessary to 

improve population health and distributive justice (Krieger, 2001, 2004).  

Ecosocial theory moves to integrate social and biological theories with a historical 

perspective to understand health inequity. The goal is not to theorize everything, but “to 

generate a set of integral (and testable) principles useful for guiding specific inquiry and 

action” (Krieger, 2001, p. 671). The guiding question of ecosocial theory is “who and 

what drives current and changing patterns of social inequalities of health?” (Krieger, 

2001, p. 672). Ecosocial theory includes four key concepts (Krieger, 2004): 

1.5.2.1 Embodiment 

 The literal biological incorporation of the material and social world in which we 

live, from in utero to death (therefore, no aspect of our biology can be divorced from our 

histories and individual and societal ways of living). 

1.5.2.2 Pathways of embodiment 

 Structured simultaneously by: a) societal arrangements of power, property, 

contingent patterns of production, consumption, and reproduction, and b) constraints 

and possibilities of our biology, as shaped by our species’ evolutionary history, 

ecological context, and individual histories (that is, biological and societal ways of 

living). 
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1.5.2.3 Cumulative interplay between exposure, susceptibility, and resistance 

 Expressed in pathways of embodiment, with each factor and its distribution 

conceptualized at multiple levels (individual, neighborhood, regional or political 

jurisdiction, national, international or supranational) and in multiple domains (e.g., 

home, work, school, other public settings), in relation to relevant ecologic niches, and 

manifested in processes at multiple scales of time and space. 

1.5.2.4 Accountability and agency 

 Expressed in pathways of and knowledge about embodiment, in relation to 

institutions (government, business, and public sector), communities, households, and 

individuals, and also to accountability and agency of epidemiologists and other 

scientists for theories used and ignored to explain social inequalities in health (therefore, 

given likely complementary causal explanations at different scales and levels, 

epidemiological studies should explicitly name and consider the benefits and limitations 

of their particular scale and level of analysis). 
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Note. To explain current and changing population distributions of disease, including health inequities, and who and what is accountable for the societal patterning of health, it is necessary to
consider causal pathways operating at multiple levels and spatiotemporal scales, in historical context and as shaped by the societal power relations, material conditions, and social and biological
processes inherent in the political economy and ecology of the populations being analyzed. The embodied consequences of societal and ecologic context are what manifest as population
distributions of and inequities in health, disease, and well-being.
Source. See references 1,17–21.

FIGURE 1—A heuristic diagram for guiding ecosocial analyses of disease distribution, population health, and health inequities.

corollary is that, contrary to the
logic of the proximal–distal di-
vide, within the very phenom-
ena of disease occurrence and
distribution—just as in a muscle
contraction—the distal and the
proximal are conjoined.

Example 1. Why
Spatiotemporal Scale Is Not
the Same as Level

The first example, drawn from
ecology, the original multilevel

science, clarifies why population
sciences cannot afford to confuse
metrics of spatiotemporal scale
with the phenomena of levels.
The example concerns, literally,
the forest and the trees. Forests
are levels within ecosystems,
which involve not only trees but
also the other plants and animals
that inhabit them.69–75 Notably,
forests can be large or small
(a spatial metric), as well as old or
young (a temporal metric). Indeed,

one key issue in conservation
ecology today, spurred by intensi-
fied commercially driven logging
and deforestation, forest fragmen-
tation, habitat degradation, and
spread of zoonoses (e.g., Lyme dis-
ease), is just what size, spatially, an
expanse of woods needs to be—
and how close it needs to be to
other such expanses—to function
as a particular type of forest.69–75

Too small, with the ratio of edge-
to-interior too high, or too spatially

isolated, without connecting corri-
dors, and its species composition
will change, often losing diversity,
including to the point of outright
extinction.69–75

The phenomenon of a forest
(a level), and interactions among
both the entities that constitute it
and also between the forest and
its environs, is affected by, but
not identical to, the forest’s size
(spatiotemporal scale). Similarly,
for measles to become endemic

 

Used with permission. 

Figure 1. Ecosocial Theory Model (Krieger, 2008) 

1.5.3 Theoretical Synthesis 

CST methods offer ways to collectively articulate problems (and processes that 

perpetuate them) within the ecosocial levels in ways that are more granular and specific 

than epidemiological methods, yet without losing sight of prevailing economic and 

sociocultural influences. Ecosocial theory proposes a structured and systematic way to 

consider the relationships and interactions between systems across biological, social, 

ecological, and historical levels, enhancing the power of CST methods and revealing 

points for investigation and intervention. CST methods, with their high threshold for 

complexity and affinity for participatory methods, can help to ground and further 
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democratize ecosocial theory.  

1.6 Summary 

In the absence of more exploratory descriptions of migraine experience and self-

management issues, migraine research and treatment efforts remain relatively 

homogenous, tacitly advancing the idea of a homogenous migraine patient. Some effort 

has been made to identify a ‘migraine personality,’ but this personality is mostly 

conceptualized as neurotic, crisis-prone, histrionic, and feminine (Hedborg, Anderberg, 

& Muhr, 2011; Huber & Henrich, 2003; Kempner, 2006). Biomedical understanding and 

treatment of migraine are dominated by theoretical silos when more integrated, 

interdisciplinary approaches are better indicated (Diamond et al., 2007; Kempner, 2014). 

The increasing incidence, burden, and disability of migraine seem to suggest limitations 

to reductive and individualistic approaches (American Migraine Foundation, 2015). I 

assert that an ecosocial, critical systems approach that necessarily includes social and 

structural determinants could provide a more holistic, and ultimately effective, 

approach to migraine research and treatment for women occupying low social locations. 

The overall purpose of this dissertation is to develop knowledge on the effects of 

social and structural determinants on the experiences of women living with migraine, 

with attention to their strategies and priorities for self-management through a systems 

thinking lens.  
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Chapter 2: The aim of this chapter is to introduce critical systems thinking as a 

novel and significant way to explore issues of health equity and disparity in health 

science research.  

Chapter 3: This data-based chapter describes the development, feasibility, and 

use of a systems thinking data collection approach that can be applied to study migraine 

self-management with women in diverse social locations using a complexity/systems 

science framework. More specifically, we will describe moving from a systems thinking 

data collection strategy among women with migraine that: (1) extrapolates the 

interrelated complexities of the multiple, diverse approaches that women use to self-

manage migraine symptoms, and their subsequent effects on quality of life, and (2) 

another that extrapolates these complexities, but then isolates a single self-management 

approach, and applies strengths-based, problem solving principles to maximize its 

effectiveness in reducing migraine symptoms and improving quality of life.  

Chapter 4: The aim of this data-based chapter is to explore women’s experiences 

of living with and managing migraine by identifying and describing migraine triggers, 

the pharmacological and non-pharmacological self-management approaches used to 

reduce triggers and treat acute episodes, what outcomes are most important in achieving 

a high quality of life, and how these vary by social location. We will use system support 

map data collection tools and qualitative content analysis. 
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Chapter 5: The aim of this data-based chapter is to explore and describe the 

relationships among migraine triggers, the pharmacological and non-pharmacological 

self-management approaches used, and the desired and reported outcomes of self-

management approaches, including how these vary by social location among women 

with migraine, using connections circles data collection and dimensional analysis.  

Chapter 6: Discussion, synthesis, and conclusions.
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Chapter 2: Dismantling the Master’s House: A Critical 

Systems Thinking Approach to Reframe the Work of 

Health Equity 

2.1 Introduction 

One of the overarching objectives of the Department of Health and Human 

Services’ Healthy People 2020 initiative is to “achieve health equity, eliminate disparities, 

and improve the health of all groups”(Department of Health and Human Services, n.d.). 

Health equity—“the attainment of the highest level of health for all people”— requires 

identifying and actively dismantling matrices of systemic disadvantage (American 

Public Health Association, 2015; Gostin & Powers, 2006). The social determinants of 

health have gained traction as explanations for inequalities in health, especially along 

racial, ethnic, and geographic lines (Marmot & Allen, 2014; World Health Organization, 

2015c, p. 1). However, the richness that a broad conceptualization of the social 

determinants of health could add to health research and policy discourse is often lost by 

defining health in three limited, and somewhat paradoxical, ways: 1) health as a matter 

of individual behavior; 2) health as the result of genetic predeterminism; and 3) health as 

equivalent to health care. Certainly, these three definitions are not without merit, but 

they are incomplete. They fail to acknowledge the influence of pervasive unavoidable 

structural factors, those systems of power that arbitrate the social determinants of 

health: the social determinants of equity (Jones, 2014). 
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The words equity, equality, and health disparities are fraught. Here, we use the 

Healthy People 2020 definition of health disparities, which distinguishing them from 

general health differences. Health disparities are “systematic, plausibly avoidable health 

differences adversely affecting socially disadvantaged groups; they may reflect social 

disadvantage, but causality need not be established”(Braveman et al., 2011, p. S149). 

Please see Table 1 for definitions of related terms relevant to this essay:  

Table 1. Equity and Equality 

Equity vs. Equality (Gruskin, 2003; Levy, 2013) 

Equity Social justice; fairness 
Equality Sameness; parity 

Distributional justice Equitable social distribution of goods and burdens 
Inequity Social injustice 

If an inequality is avoidable, it is an inequity and, accordingly, unfair. In North America, most 
inequalities are inequities (Raphael, 2012). 

 
Specifically for operationalization in health research, equity can be understood as 

“the absence of systematic disparities in health (or the social determinants of health) 

between social groups who have different levels of underlying social 

advantage/disadvantage—that is, different positions in a social hierarchy”(Gruskin, 

2003, p. 254). I use the phrase social location to describe these positions in the hierarchy, 

as determined by one’s socially-ascribed identities (e.g., gender, race, sexual orientation, 

ethnicity) and social roles and relationships (e.g., occupation, religion) (Raphael, 2012).  

Clarification of these concepts is imperative to enable full accounting of what 

drives patterns of health, disease, and well-being and to produce knowledge useful for 
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guiding actions and policies to reduce inequity and injustice (Krieger, 2012b).   

Audre Lorde famously declared that “the Master’s tools will never dismantle the 

Master’s house” (Lorde, 2007, p. 110). To achieve the highest level of health for all 

people, nurses in health equity research and policy are in need of a paradigm shift in 

how we conceptualize the very ideas at the heart of our work: equity and disparity. We 

need approaches that not only accommodate, but assume complexity, dynamism, and 

historical situatedness that determined the current normative values. Alternatively, the 

omission of systems, complexity, and critical historical perspectives to explore 

interacting and intersecting social determinants can actually undermine efforts toward 

health equity by further entrenching unidentified and unexamined matrices of 

oppression.  

I propose critical systems thinking (CST) as a theoretical lens through which to 

engage studies of equity. Below, I will describe this framework, including historical 

context, key concepts, major propositions, and strengths and weaknesses. I will explore 

the utility of CST for the future needs of health disparities research and policy. Finally, I 

explore the opportunities for creativity and innovation in nursing science when 

considering critical systems thinking in conversation with other theoretical frameworks 

and methodological approaches growing in popularity. When integrating CST with 

existing research designs and paradigms, the resulting syncretism offers a perspective 

for health research and policy that frames questions in historical context, asserts the 
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importance of explicit social justice aims, advances pragmatic methodological pluralism, 

and recognizes the imperative of addressing power imbalances inherent in the research 

and policy making processes.  

2.2 Critical Systems Thinking 

CST was developed in the early 1980s by researchers asserting that systems 

thinking needed a stronger orientation toward socially-aware, critical thinking and 

practice to address issues of equity in fields such as education and public health 

(Midgley, 1994; Watson & Watson, 2014). Its core principles—critique, pluralism, and 

emancipation—will be better understood after brief review of general systems theory.  

General systems theory was conceptualized by biologist Ludwig von Bertalanffy 

in the early 1930s, though by von Bertalanffy’s own admission, the original idea was 

Aristotle’s: “The whole is more than the sum of its parts” is perhaps the most concise 

way to describe a system (Von Bertalanffy, 1972, p. 407). Asserting that the fundamental 

character of any living thing is its organization, von Bertalanffy proposed that complete 

explanations of complex, living phenomena had to include investigation of parts and 

processes. He argued that some of the ideas he was developing about organisms could 

be extended to complex wholes of any kind (Checkland, 1999).  

This interest in the relationships between parts was in stark contrast to the 

dominant scientific paradigm of the time: the Cartesian mechanistic view of human as 

machine, reducible to elementary parts (Flood & Carson, 1988; Von Bertalanffy, 1972). 
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Von Bertalanffy posited that if general systems theory were to be considered a science 

on par with the reductionist perspectives of the day (rather than an ancient 

philosophical perspective), it would have to be associated with unique and specific 

mathematical methods and techniques. His ‘gestalt mathematics’ would not be 

developed until the early 1950s, at which point it would be applied in a variety of 

related fields such as physiology, chemistry, biophysics, pharmacodynamics, and 

ecology (Meadows, 2008; Von Bertalanffy, 1972). Systems thinking (thinking using 

systems concepts in any field) in biology and cybernetics captured the zeitgeist of the 

era, sharing emphasis on understanding and controlling large wholes of organisms and 

challenging purely reductive, mechanistic explanations for behavior (Flood & Carson, 

1988; Von Bertalanffy, 1972). Systems thinking has been increasingly embraced by 

engineering, computer science, applied mathematics, business, and management 

science, and is now widely referred to as ‘systems science’ (Checkland, 1999; Flood & 

Carson, 1988). 

As systems concepts were applied to various fields of study, they were adapted 

and modified such that one discipline’s systems may have dramatically different 

philosophical precepts from others (eventually classified as hard and soft systems, to be 

explored shortly). At the core of systems thinking, regardless of the area of application, 

is the concept of the ‘adaptive whole,’ which may exhibit dynamic, goal-seeking, self-

preserving, or evolutionary behavior (Meadows, 2008).  
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Early systems thinking had primarily utilized a ‘hard-systems’ approach, 

grounded in a positivist paradigm with methods aimed at prediction and control 

(Boulding, 1956). This proved incredibly effective in studies of natural (e.g., the Krebs 

cycle, photosynthesis) and designed (e.g., machines) systems in fields such as 

engineering and computer science, but was not easily applied to the vast array of 

complex human problems, such as teen pregnancy, poverty, or labor relations 

(Checkland, 1999). Systems researchers agreed that social systems were too complex for 

traditional hard-systems approaches, with their foci on ‘optimal’ objectives and 

solutions from outside the system (Flood, 1990; Midgley, 1994). ‘Soft-systems’ 

methodologies were rooted in a constructivist epistemology and acknowledged that 

while social systems often included hard systems, they were ultimately constructed by 

individuals (Rodriguez-Ulloa & Paucar-Caceres, 2005). Soft systems 

thinking/methodologies (SSM) assume that the world is always more complex than we 

can grasp but that the process of inquiry could be treated as a learning, or problem-

structuring, system (Frerichs, Lich, Dave, & Corbie-Smith, 2016). SSM aimed at 

understanding and honoring the perspectives of those individuals, rather than studying 

the system from the outside. For my focus on applications in nursing science and health 

equity research, I will focus primarily on SSM as they are employed by CST.  
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2.2.1 Critical Systems Thinking: Key Concepts  

Critical systems thinking was developed out of calls for critique of systems 

approaches by critical social and complexity theorists (Midgley, 2008). Critical social 

theorists espoused reflective and critical assessments of culture and society, questioning 

the mechanisms of knowledge production and distribution of power (Flood, 1990; 

Midgley, 1994). At the time complexity theory was growing in popularity. Adherents 

asserted that pre-complexity systems thinking insisted on hierarchical and/or nested 

relationships between concepts such as gender, class, and race within a system. These 

tenets were strongly challenged by developing complex frameworks such as 

intersectionality, which asserts that racial, gender, and class identities are socially-

constructed, mutually constitutive, and cannot be conceptualized in a mechanistic way 

(Kelly, 2009; Walby, 2007). Further, critical theorists challenged the pre-complexity 

systems notion that equilibrium was the system norm that would be ensured through 

the mechanism of negative feedback loops. The discovery of positive feedback loops 

proved remonstrance for the equilibrium assumption, linearity in change processes, and 

proportionality between cause and effect (Flood & Carson, 1988; Walby, 2007).  

The resulting critical systems thinking provided a framework for “situations 

where there is little common interest shared between stakeholders, there is fundamental 

conflict, and the only consensus that can be achieved arises from the exercise of 

power”(Watson & Watson, 2014, p. 6). Thinking critically about systems entails viewing 
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‘systems thinking,’ itself, as a system that should be open to critique and analysis 

(Midgley, 1992). CST’s starting point is that everything in the world is related, directly or 

indirectly, in some way, including systems researchers. The observer is an integral part 

of what she observes. Additionally, it is impossible to fully understand or infallibly 

predict phenomena (Midgley, 2008). Critical systems thinking is based on three core 

principles: critique, pluralism, and emancipation (Watson & Watson, 2014).  

2.2.1.1 Critique 

Commitment to critique in CST applies to all aspects of research 

conceptualization, design, and application of systems thinking approaches, including 

the researcher’s personally-held beliefs around reality, knowledge production, and 

ethics (BeLue, Carmack, Myers, Weinreb-Welch, & Lengerich, 2012; Midgley, 2008). 

Methodological approaches should be problematized in efforts to reveal hidden 

assumptions and biases. Ulrich stated, “systems thinking without critique is blind with 

respect to its underpinning boundary judgments and their normative implications” 

(Ulrich, 2003a, p. 327). Boundary critique refers to critique of choices about who and 

what will be included in system under study--and consequently, who and what will not 

be included. Boundary setting occurs in every research project, but CST states that 

boundary judgments are value judgments and will necessarily marginalize some 

stakeholder concerns and perspectives (Midgley, 2006). This marginalization is 

necessary, but must be made explicit and rigorously justified (Midgley, 1992).  
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While this commitment to critique is common in many qualitative methodologies 

and is familiar to social theorists, CST-informed work need not be qualitative in nature. 

In emphasizing the centrality of critique, CST explicates ways of bringing critical 

reflexivity to a wider swath of methodological approaches. 

2.2.1.2 Pluralism 

CST views methodologies as dynamic and evolving, advocating for a pluralistic 

approach over isolationist, imperialist, or pragmatic approaches (Flood, 1990; Midgley, 

2006). Acknowledging that no methodology can do everything, engaging in ‘deep 

complementarism’ that critically explores theoretical propositions of various 

methodologies can enhance systems thinking resources without subordinating core 

concepts of critique, emancipation and the iterative critical discourse that are essential to 

CST approaches (Ulrich, 1993). 

2.2.1.3 Emancipation 

The CST commitment to emancipation is aimed at freeing the system and the 

individuals within it from any oppressions that may prevent them from fully developing 

their potential (Watson & Watson, 2014). The mechanisms behind this are the critique of 

unequal power relations and dismantling of concepts and structures that prevent people 

from freely participating in their communities. This includes having explicit research 

aims of social justice and supporting equity through theory and knowledge construction 

based on critical dialogue between participants and researchers. “Emancipatory practice 
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must demystify the analytical process and constrain the use of expert power by the 

analyst”(Spear, 1987, p. 219).  

Notions of emancipation are freighted, especially when considered through a 

critical frame. Is the ability to emancipate not, in itself, evidence of imbalanced power? 

Who gets to emancipate whom? Here, the commitments to critique and pluralism can 

provide balance. Using a CST frame requires acknowledgement of the power 

differentials inherent in nearly all aspects of research and beyond, including social 

metanarratives and the historical creation and current perpetuation of oppressive 

systems. Aiming to ‘liberate’ people can itself be colonizing, but exploring 

methodological alternatives and constantly critiquing one’s own social location, 

decisions, and assumptions are ways to begin conceptualizing and conducting research 

differently. CST does not promise a cure for social ills through research. It does invite a 

more nuanced, critical, and complex conversation.  

2.3 CST Strengths and Limitations for Health Equity Research 

and Policy 

Strengths of CST for the work of health equity are many, but can be considered 

in three categories: 1) a philosophical orientation that allows high degrees of complexity 

and dynamism; 2) methodologies that can accommodate multiple levels of conditions, 

causes, and questions, as well as quantitative and qualitative modes of inquiry; and 3) 

an orientation toward the co-creation of knowledge and social justice.  
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Critical systems thinking is especially appropriate for investigating intersecting 

and multi-factorial health disparities because it highlights non-linearity, adaptation, and 

stochasticity of systems (Diez Roux, 2011).  CST refutes positivist scientific assumptions 

such as one-way causality and resolution of a whole into isolated, discrete units. Instead, 

it asserts that units are heterogeneous and interrelations are dynamic and non-

hierarchical (Diez Roux, 2011). CST provides a framework to help make the implicit, 

explicit. That is, systems research can explore causal pathways, power dynamics, 

decision making, and mental models as situated within local contexts and resources 

(Lich, 2014). A systems approach can provide a better understanding of a problem, 

because it can include “‘hard-to-intuit’ [factors] caused by the complexity of the system 

shaping the problem”(Lich, 2014, p. 129).  

CST is associated with a variety of methods for hard- and soft-systems 

approaches that have been used qualitatively and quantitatively (please see Table 2). 

This affords health equity researchers more options in examining how the social 

determinants of equity (e.g., systems of power, cultural norms) arbitrate the social 

determinants of health (e.g., conditions into which people are born, live, and age) and how 

those conditions influence individual factors (e.g., behavior, genetics) while exploring 

how these relationships change across time and context. 
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Table 2. Systems Methodologies 

Methodology Description Collaboration Qualitative Quantitative 

System Dynamics (including 
group model building, concept 

mapping, causal loop 
diagramming, etc.) (Lich, 2014) 

Modeling of complex 
processes and feedback 

mechanisms to 
understand the effects 
of changes to a system 

 
X 

 
X X 

Network Analysis (Frerichs et 
al., 2016) 

Focuses on 
relationships among 
sets of actors (people, 
organizations, places, 

etc.) 

X X X 

Agent-based Modeling (Luke 
& Stamatakis, 2012) 

Computer problems to 
simulate social 

processes, represented 
as various autonomous 
agents (organizations, 
people, objects) that 

interact over time 

X X X 

Critical Systems Heuristics 
(Ulrich, 1993) 

A set of questions to 
reveal underlying value 
judgments and power 

structures planning 
decisions and 

intervention design, 
implementation, and 

evaluation 

X X  

Cooperative/Collaborative  
Inquiry (Watson & Watson, 

2014) 

Four-step cycle to 
guide collaborative 

development of 
communities aimed at 
community leadership 

and emancipation 

X X 

(potential, 
depending 

on what 
methods 

chosen for 
data 

collection, 
mapping, 
modeling) 

Interactive Planning 
(Midgley, 2006) 

3-stage structure for 
facilitating 

participatory diaglogue 
for stakeholders with 
divisive perspectives 

X X  

Causal Loop Diagramming 
(Kim, 1992) 

 X X X 
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CST’s theoretical and practical commitments to emancipation and critical 

reflexivity align well with participatory methodologies that are growing in popularity 

among health researchers (Auemaneekul, 2010; Wallerstein & Duran, 2006). Action 

research, participatory action research, and community-based participatory designs 

have demonstrated effectiveness in engaging with communities around issues of equity, 

disparity, and social change (Frerichs et al., 2016; Watson & Watson, 2014). Participatory 

designs and critical systems thinking share emphasis on egalitarian, transparent 

research processes and decolonizing methodologies aimed toward understanding 

complexity and transforming oppressive systems (Auemaneekul, 2010).  

Limitations of CST for health equity research stem from the relative newness of 

the framework to nursing science and its nascent use with qualitative methodologies. 

Public health researchers are leading the field in the adoption of systems thinking 

approaches, but CST’s commitment to holism and participant engagement are a natural 

fit with nursing-led research. Systems thinking’s methodological emphases remain on 

quantitative designs utilizing sophisticated (and to the uninitiated, confusing) computer 

modeling techniques. While these are powerful tools for exploring disparity and equity, 

they can reinforce impression that systems approaches are still firmly situated in the 

realm of engineering, mathematics, and the academy and not available to those whose 

experiences are under study. Critical systems approaches strive to be accessible and to 

“demystify the analytic process” for collaborating stakeholders (Spear, 1987, p. 219). 
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Being mindful of the power differentials inherent in conducting research, one way to do 

this is to approach systems questions and methodologies with a critical and soft-systems 

lens while engaging in participatory processes. Some of the best-known systems 

methodologies have begun to be used qualitatively, with promising results (Table 2). 

Time will tell whether these limitations reveal themselves as weaknesses, but for now, 

critical systems thinking offers an alternative to the reductive and objectivist perspective 

so common in disparities research and invites us to recognize the richness and potential 

of complexity (Sandelowski, 2012). 

2.4 CST Theoretical and Methodological Complements 

2.4.1 Ecosocial Theory 

Ecosocial theory is a multi-level theory of disease distribution that seeks to 

integrate social and biologic reasoning, along with a dynamic, historical, and ecological 

perspective, to address population distributions of disease and social inequalities of 

health (see Figure 1) (Krieger, 2004).  It has commonalities with other ecological models, 

such as the Biopsychosocial Model (Borrell-Carrió et al., 2004) and Ecological Systems 

theory (Onwuegbuzie et al., 2013), with the important addition of a critical historical 

perspective. 

CST and ecosocial theory are similar in several philosophical (and potentially 

methodological) aspects. The frameworks have much in common: insistence on 
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complexity, methodological pluralism, and a social justice orientation. I believe that their 

distinguishing qualities are complementary.  

In its relatively short history, CST has demonstrated utility and effectiveness in 

qualitative and quantitative methodologies in a variety of fields, namely education and 

public health. Ecosocial theory has primarily been applied to quantitative epidemiology 

questions, but a rare exception demonstrates its potential for qualitative applications 

and lays the foundation for a CST-ecosocial synthesis.  

Pathak and Nichter conducted a study on perceptions of polycystic ovarian 

syndrome (PCOS) in India (Pathak & Nichter, 2015). Using in-depth interviews with lay 

people, medical professionals, and women with PCOS, the authors presented 

perceptions around causation and management of the disease. Utilizing an ecosocial 

framework, the authors situated these perceptions (that PCOS was primarily a ‘lifestyle’ 

disease, common across all groups) historically, demonstrating that the dramatic 

increase in PCOS cases coincided with the adoption of neoliberal economic policies in 

the early 1990s and the consequent globalization of the previously-closed Indian 

economy (Pathak & Nichter, 2015). The new middle-class lifestyle and introduction of 

Western foods, consumer products and services, and attitudes about women pursuing 

education and work outside the home (while remaining responsible for all family and 

household duties) heralded a new era of structural vulnerability for upper and middle 

class women, linked to “pressures of aspiration, such as those associated with modern 
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expectations of women”(Pathak & Nichter, 2015, p. 27). The authors exhorted the need 

for more research into women’s experiences and management of stressors in modern life 

and how these stressors relate to social class. Critical systems approaches such as 

qualitative system dynamics mapping, group model building, and network analysis are 

excellent strategies in response, owing to their abilities to provide participatory and 

experiential learning opportunities, identify novel intervention points, and generate new 

questions around women’s experiences with family roles, social expectations, 

interactions with healthcare providers, and self-management of chronic illness (Diez 

Roux, 2011).  

Viewing critical systems approaches through an ecosocial lens allows the 

richness of a historical perspective that could provide interesting options for mapping 

history onto problems and processes. Expanding CST to include a historical dimension 

would enhance the validity of systems models and contextualize disparities with even 

more nuance than those already afforded by CST. Diez Roux asserted that systems 

philosophy was well suited to health disparities research because “in the complex 

system…causes are usually found, not in prior events, but in the structure and policies 

of the system”(Diez Roux, 2011, p. 1633). These structures and policies of systems that 

create and perpetuate matrices of power are the products of history. Integrating an 

ecosocial lens allows an intentional explication of historical systems to better understand 

the foundation upon which structures and policies are built. Ecosocial theory urges 
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attention to the historical (and ideological and political) generation of disparities to better 

understand causal dynamics. Certainly, unpacking and unveiling structures and policies 

of systems is the crucial initial step, but we are prudent to recall the causes of causes. 

Paraphrasing Krieger, in the web of causation, where is the spider? (Krieger, 1994) 

Enriching systems approaches with an historical orientation can move disparities 

research past its current stage of documentation of inequality and into more complex 

questions about equity. “In an ideal form, such research identifies complex ‘pathways’ 

and analytically connects health risks themselves to the larger socio-historical context 

(discrimination, policy decisions, public health interventions, for example) that produces 

them”(Chowkwanyun, 2011, p. 260).  

2.4.2 Community-Based Participatory Research 

CST is a natural complement to community-engaged and participatory research 

designs. Community-academic collaborations and community-based participatory 

research (CBPR) projects have demonstrated effectiveness in addressing health 

disparities and promoting equity by building community capacity and empowering 

marginalized groups (Addison et al., 2015; Cook, Michener, Lyn, Lobach, & Johnson, 

2010; Israel, Schulz, Parker, & Becker, 1998; Wallerstein & Duran, 2006). Integrating CST 

approaches, with their emphasis on holistic understanding of systems, could “improve 

the depth and breadth of co-learning that occurs” between stakeholders, especially 

valuable when solutions to problems are unclear or debated (Frerichs et al., 2016, p. 219). 
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By engaging cross-sector stakeholders and developing a convincing business case for 

evidence-based multilevel interventions, communities and systems surrounding 

disadvantaged populations and communities can be strengthened. Stronger 

communities can help generate actions, policies, and programs to not only decrease 

disparity, but advance health equity (Weinstein, 2017).  

The Health Disparities Collaborative, a community-academic partnership based 

in North Carolina, demonstrated how to develop and execute an historically-situated, 

critical systems research project with its NIH-funded Cancer Care and Racial Equity 

Study (CCARES) Study (Yonas et al., 2006). CCARES explored racial and ethnic 

disparities in breast cancer treatment using a CBPR design guided by an antiracism 

conceptual framework (Yonas et al., 2006). Racial and ethnic disparities in health and 

healthcare have been repeatedly associated with stereotyping, discrimination, and time 

pressure: all tenets of institutional racism (Yonas et al., 2006). To understand the context 

of institutional racism, the community-academic collaborative that conducted the 

CCARES study agreed on an intensive, 6-month historical and data-driven antiracism 

training for all members of the collaborative, including community, clinical, and 

academic stakeholders. As discussed previously, a CBPR orientation is aligned with CST 

principles such as multilevel co-learning, capacity-building, and redistribution of power, 

making it well-suited to the study of health disparities (Frerichs et al., 2016).  In 

establishing a shared vocabulary and historical analysis of racism in the United States, 
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the collaborative ensured that all aspects of CCARES were situated in an historical, 

ecosocial context, thereby enriching subsequent analyses and developing actionable 

conclusions and recommendations on the contributions of racism to health inequality 

and inequity, not simply confirming correlations with race.  

2.5 Conclusion 

CST approaches offer ways to collectively articulate problems (and processes that 

perpetuate them) over multiple levels in ways that are more granular and specific than 

epidemiological methods, more complex and personal than traditional research 

paradigms, and without neglecting prevailing economic and sociocultural influences 

and how these are embodied by individuals and communities. CST’s assumption of 

complexity and commitments to critique, pluralism, and emancipation make it an 

innovative and fitting approach for advancing health disparities research beyond the 

documentation of health differences and toward the pursuit of health equity. CST 

provides a framework to replace traditional deficit thinking in health research and 

policy while collaboratively developing options to leverage resources without losing 

sight of systemic, historical distributional justice issues: a new set of tools for co-

constructing a different kind of house.  
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Chapter 3: A Systems Thinking, Strengths-Based 

Approach to Study Migraine Self-Management and 

Agency in Women Occupying Low Social Locations. 

3.1 Introduction and Background  

The causes of health disparities are multifactorial, including biological, lifestyle, 

and personal history (Diez Roux, 2011; Marmot, 2005). Despite extensive documentation 

of their existence, disparities persist (Marmot et al., 2008; United States Department of 

Health and Human Services, 2015). In addition to the fact that intervention research 

focused on social determinants of health has lagged far behind descriptive research 

conducted in the field, there exists a lack of design and analytical approaches that take 

into account the interactions and interrelationships of systems that create and perpetuate 

inequality (Midgley, 2006). A system can be described as an ‘adaptive whole,’ which 

may exhibit dynamic, goal-seeking, self-preserving, or evolutionary behavior(Meadows, 

2008). Systems research can explore causal pathways, power dynamics, decision making, 

and mental models as situated within local contexts and resources (Lich, 2014). A 

systems approach highlights non-linearity, adaptation, and irregularity of systems, 

asserting that units are heterogeneous and interrelations are dynamic and non-

hierarchical (Diez Roux, 2011; Walby, 2007). Systems thinking-informed data collection 

tools can provide a better understanding of a problem, because they can include “‘hard-

to-intuit’ [factors] caused by the complexity of the system shaping the problem” (Lich, 
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2014, p. 129).   

Critical systems thinking (CST) is a paradigm that integrates systems thinking 

with critical social theory. A CST orientation promotes subjectivity and critical 

reflexivity in the use of systems thinking approaches and openly acknowledges power 

differentials that must be actively resisted (Flood & Ulrich, 1990). CST holds three tenets 

making it especially well-suited to advancing health equity research past documentation 

of disparity to the challenging and complex questions around analysis and 

implementation: 1) a philosophical orientation that allows high degrees of complexity 

and dynamism; 2) methodological pluralism that can accommodate multiple levels of 

conditions, causes, and questions, as well as quantitative and qualitative modes of 

inquiry; and 3) an explicit orientation toward the co-creation of knowledge and social 

justice (Ulrich, 2003a; Watson & Watson, 2014).  

CST is especially appropriate for investigating intersecting and multi-factorial 

health disparities because it provides a framework to help make that which is implicit, 

explicit, with a sustained commitment to “examining the systemic, normative and 

empirical underpinnings of professional claims and propositions”(Ulrich, 2003b, p. 327). 

One way of exploring issues where even the problem being discussed is difficult to 

agree upon is through the use of soft system approaches, or problem-structuring 

approaches. Initially, based on its foundations in fields such as mathematics and 

engineering, ‘systems thinking’ was conflated with what are now known as hard system 
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approaches: approaches assuming that existing systems could be discovered and 

identified by their objectives (e.g., a distribution system distributes a specific output, 

operating under various constraints). Objectives could then be engineered to alter 

outcomes (including corrections), usually by introducing some factor from outside the 

system (Checkland & Scholes, 1990). However, these systems engineering approaches 

did not translate well to systems involving human activity. So-called soft system 

approaches assume that social systems are ultimately constructed by individuals and 

that while the world is always more complex than we can grasp, the process of 

inquiry—of describing and defining the issue itself—could be treated as a learning, 

problem-structuring, system (Frerichs et al., 2016; Rodriguez-Ulloa & Paucar-Caceres, 

2005). These problem-structuring approaches are indicated especially when contributing 

factors and potential solutions to problems are unknown or resistant to quantification. 

Soft systems methodologies, such as group model building, are aimed at understanding 

and honoring the perspectives of those individuals, rather than studying the system 

from the outside (Checkland & Scholes, 1990; Vennix, 1999). 

Some existing methodologies and data collection techniques demonstrate 

philosophical compatibility with a CST approach, two of which we will briefly review 

here.  

Qualitative methodologies are inherently interpretive, complex, and critical and 

are often a preferred approach when little is known about a phenomena and to discover 
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the ways people construct meaning in their lives (Richards, 2013; Spiers, 2000; Watson & 

Watson, 2014). Qualitative methods are well-suited for learning about decision-making 

processes and the influential mechanisms of complex health behaviors (Charmaz, 2014). 

Soft systems approaches are well-suited to qualitative modes of inquiry, as both 

emphasize meaning-making and exploration of processes that often seem instinctual or 

automatic (Watson & Watson, 2014).  

Focus groups are a preferred data collection method for processes that are 

inherently unobservable, such as attitude formation and decision-making, or highly 

informed by habit (Morgan, 1997). When processes are not necessarily thought out in 

detail, focus group interaction can produce greater depth of data and insight than 

individual interviews. Further, group interaction can provide direct evidence of 

similarities and differences in participants’ experiences and their understanding of their 

experiences (Morgan, 1997). A focus group environment is also preferable to individual 

interviews for a structural analysis of individual experiences of racism, sexism, class, 

and sexuality because the group dynamic can create opportunity to challenge 

assumptions (Pollack, 2003).  

With their shared emphases on understanding complexity, valuing context, and 

affinity for critical perspectives, qualitative methodologies are natural compliments to 

critical systems approaches. Further, soft systems thinking approaches in group settings, 

such as focus groups, are an innovative and collaborative method for collecting the rich 
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and complex data necessary to understand strategies and priorities in health decisions 

and behaviors (Hovmand, 2014). While ‘mixed [qualitative and quantitative] methods’ 

have become a well-accepted (and to some, preferred) way of triangulating and 

enriching data collection, we suggest that ‘mixing’ participatory, qualitative 

methodologies with critical systems approaches is a more novel, robust, contextualized, 

and pragmatic choice for revealing and supporting valuable data, especially in studies of 

disparity, equity, and with marginalized populations. Despite this, the use of group-

based, qualitative, CST approaches in health research data collection is relatively rare.  

3.1.1 Objective  

 Our purpose in this manuscript is to describe the development and use of a 

systems thinking data collection approach that can be applied to the study of migraine 

self-management with women in diverse social locations using a complexity/systems 

science framework. More specifically, we will describe moving from a systems thinking 

data collection strategy among women with migraine that: (1) extrapolates the 

interrelated complexities of the multiple, diverse approaches that women use to self-

manage migraine symptoms, and their subsequent effects on quality of life, and (2) 

another that extrapolates these complexities, but then isolates a single self-management 

approach, and applies strengths-based, problem solving principles to maximize its 

effectiveness in reducing migraine symptoms and improving quality of life.  

To illustrate our novel adapatations of systems thinking methods, we describe 
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them in the context of a community-based, qualitative, descriptive study aimed to 

identify, describe, and examine factors shaping successful (and unsuccessful) trajectories 

and processes in complex health behaviors, while lifting up the voices of women 

navigating life with migraine. We have chosen one participant’s case to use as an 

exemplar: a 36-year-old Black mother of three children whom we will call Eva. We chose 

Eva as an exemplar for three main reasons: 1) she was a participant in the focus group in 

which we first considered changing portions of our data collection approach; 2) her 

input was instrumental in guiding our methodological changes; and 3) in clearly 

articulating nuanced reflections of her own experience that obviously resonated with 

other participants, she became a sort of de facto group representative. 

3.2 Migraine Self-Management as a Complex System 

Widely dismissed as ‘only a headache,’ migraine is a highly disabling 

neurological disorder affecting over 45 million people in the US and 19.1% of all women 

(Burch et al., 2015a; Coppola & Schoenen, 2012). Migraine is the sixth highest cause of 

disability worldwide and was identified as a major public health problem with the 

World Health Organization due to a paucity of knowledge about cause and effective 

treatment options (Steiner et al., 2015; World Health Organization, 2011). More than 90% 

of people in the US with migraine are unable to function normally during an episode, 

contributing to over $13 billion and 113 million lost work days annually (Migraine 

Research Foundation, 2015). Further, both in incidence and severity, migraine 
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disproportionately affects women with less education, living in poverty, un- or 

underemployed and with high levels of chronic stress due to the unequal distribution of 

health-damaging experiences (e.g., lack of access to clean and reliable food sources, 

education, healthcare; toxic and/or dangerous built environments; social stigma and 

prejudice, etc.) (Maleki, Becerra, & Borsook, 2012; Stewart et al., 2013). 

In spite of rising prevalence and significant personal, social, and economic 

burden, migraine is underestimated, underdiagnosed, and undertreated. There is 

currently no cure for migraine and while its etiology is incompletely understood, there is 

general agreement that it is multifactorial, including an individualized mix of genetic, 

epigenetic, lifestyle, personal history, and environmental factors (Charles, 2013; 

Goadsby, 2012). In spite of this, migraine research and treatment have focused almost 

exclusively on biomedical interventions, often at the expense of more complex, 

ecological perspectives (Schwedt & Shapiro, 2009b). Managed pharmacologically, 

migraine is treated with daily preventive and as-needed rescue, or abortive, 

medications. Both types of medications come with high literal and figurative costs: 

intolerable side effects, medication interactions, and prohibitive prices (Diamond et al., 

2007; Lipton, Serrano, Nicholson, et al., 2013). Cost prohibitive, ineffective, and 

unsustainable pharmacological treatment options have necessitated self-management 

strategies as a primary management option for many people with migraine (Buse et al., 

2009). Yet, self-management education has not been a priority in clinical migraine 
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management, and even less attention is given to the likely unique needs of the 

population most afflicted: women in low social locations (Bromberg et al., 2012; Buse et 

al., 2013). Therefore, more nuanced and complex knowledge is needed to develop and 

tailor self-management efforts in this under- resourced population.  

3.3 Methods 

3.3.1 Participants 

This study obtained IRB approval from Duke Medicine Institutional Review 

Board (Pro00050263, PI: Coeytaux). We recruited a convenience sample of 19 

community-dwelling women from a primary care practice, Department of Social 

Services (DSS), and Work First training programs in central North Carolina. We used 

study flyers, made announcements at the beginning of Work First sessions, spent time in 

the DSS waiting room, and approached eligible primary care patients. Eligible women 

were between 18-65 years of age, fluent in written and spoken English, and had 

diagnoses of migraine. Our initial sampling plan did not have inclusion criteria for 

income. Because women’s experiences with migraine are relatively unknown, we 

sampled women from diverse social locations. Social location is a dynamic position on 

the social hierarchy based on multiple intersecting, mutually-constitutive identities 

(Kelly, 2009; Raphael, 2012). Here, social location was determined by evaluating race, 

education, and public assistance usage. More in-depth discussion of social location and 

intersectionality can be found elsewhere. 
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Interested women contacted the first author, who confirmed inclusion criteria 

and discussed the study and informed consent process. Potential participants were 

provided copies of informed consent paperwork to look over and were encouraged to 

contact the first author or Principal Investigator (PI) with questions. When participants 

arrived for the focus group, the first author led a group informed consent process, an 

approach preferred by participants in a prior study engaging a similar population 

(Kneipp, Lutz, & Means, 2009). Study participation entailed completion of a survey, 

either online or on paper, comprised of questions on basic sociodemographic 

information and a brief health history, and one 3-hour focus group that was facilitated 

by the first author with assistance in the initial two groups from members of the study 

team. Each group was digitally recorded and ater transcribed. Each 3-hour group was 

split into two 75 min sections with a 30-minute break in between. Please see Table 3 for 

participant sociodemographic information. 
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Table 3. Participant Sociodemographic Information 

 Percentage (Count) 
Current Social Location (n=19) 

High 21% (4) 
Moderate 21% (4) 

Low 58% (11) 
Age (n=15) 

18-30 20% (3) 
31-40 7% (1) 
41-50 40% (6) 

51 and older 33% (5) 
Race (n=19) 

Black or African American 79% (15) 
White 16% (3) 

Mixed Race 5% (1) 
Highest Level of Education (n=18) 

Masters degree or higher 22% (4) 
Bachelors degree 22% (4) 
Associate degree 5.5% (1) 

Some college or technical training 22% (4) 
GED 5.5% (1) 

High School Diploma 11% (2) 
Less than 12th grade 5.5% (1) 

Less than 9th grade 5.5% (1) 
Number of times receiving public assistance 
as an adult (n=18) 

 

Never 61% (11) 
Two times 6% (1) 

Three times 11% (2) 
Four or more times 22% (4) 

Marital Status (n=18) 
Married 28% (5) 

Not married, and living with partner 5.5% (1) 
Not married, and not living with partner 44% (8) 

Separated/Divorced 22% (4) 
 
Next, we will present the data collection tools—system support maps (SSMs) and 

connection circles (CCs)—in greater detail, using Eva’s experience as an exemplar. We 

will then describe our decision-making process in replacing the CC tool with a 
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strengths-based problem solving exercise and close with our learnings from this 

experience.  

3.3.2 System Support Maps (SSM) 

In the first portion of the focus group, each woman built an individualized 

system support map, generated through a structured systems thinking activity (Please 

see Figures 2 and 3) (Lich, 2014). This proven research tool facilitated in-depth 

exploration of both the migraine experience itself and how the experience affects the 

participant’s broader life experiences and goals (Frerichs et al., 2016). Each map 

described: 1) migraine triggers and most troublesome symptoms; 2) self-management 

activities; 3) facilitators of self-management; and 4) outcomes and tradeoffs of their 

identified activities. We will explicate each of these areas below. Please see Appendix A 

for the full SSM focus group script.  

While participants completed their individual maps, the women were 

encouraged to reflect aloud and engage each other. Each participant was provided with 

a piece of poster-sized paper with five pre-drawn concentric circles on it, six differently-

colored pads of sticky notes, and markers, pens, and pencils in multiple colors. The 

colors of the sticky notes were significant, and would be used to represent a different 

layer of the system support map, or model of the migraine experience. The same colors 

would be used to represent the same categories in the second activity. What follows is a 

step-by-step description of the initial SSM activity. As this chapter’s focus is primarily 
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methodological, in-depth analysis of content-related findings is discussed elsewhere 

(Please see Chapters 4 and 5).  

 

Figure 2. System Support Map Structure 
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Figure 3. Eva’s Completed System Support Map 

At the beginning of each group, we gave participants a brief overview of the 

upcoming activities and spent some time explaining that these tools would provide a 

structured way to “unpack” migraine experiences and behaviors. We reflected on how 

rare it is that we analyze our own patterns and behaviors, especially in times of high 

levels of pain and stress. We assured the participants that as ‘migraine experts,’ they 

could not possibly give an incorrect response; we were interested in their personal 

experiences.  
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Step 1: Participants began by identifying the most important aspects of life that 

having migraine prevented them from experiencing. Identifying meaningful outcomes 

can feel overwhelming, so we asked the women to complete a simple sentence: “If it 

weren’t for my migraines, I would be able to___.” Using one yellow sticky note for each 

response, participants completed the sentence and placed their notes along the 

perimeter of their sheets of poster paper. Eva identified six ideal outcomes: “less 

medications;” “focus better;” be more social;” “be more active;” “happier;” and “less 

irritable.”  

Step 2:  Each participant positioned herself in the center of her own map by 

placing one green sticky note in the center circle. All of the women wrote “me” on this 

sticky note, and were encouraged to add any other descriptors they liked. These ranged 

from family roles, such as mother or daughter, to formal and informal work (e.g., 

caretake of an aging parent), to adjectives the participants used to describe themselves, 

such as hard-working, or God-fearing. Eva decided on “full-time worker,” “mother,” 

and “divorced.”  

Step 3: We delved into the migraine experience itself, starting with the factors 

that precipitated participants’ migraines and moving to their most troublesome 

migraine episode features. Using pink sticky notes, participants identified up to five of 

their most important migraine triggers and placed these notes in circle outside the 

bullseye. We encouraged participants to define ‘important’ for themselves and try to be 
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as specific as possible, including thinking about those things or situations that they may 

subconsciously avoid, and why (e.g., crowded spaces due to the likelihood of 

encountering perfumes, or outdoor activities during the summer because of the bright 

light and heat). Eva listed nine important triggers, explaining that all were of equal 

importance to her: “lights;” “perfume;” “acidic foods;” “emotional stress;” 

“lemongrass;” “strong chemicals;” “pollen;” “cool air;” and “loud noise.” Participants 

then identified up to five of their most troublesome migraine features, defined as those 

aspects of their headache episode that were maximally disabling, that ‘stopped you in 

your tracks.’ We referred to these as ‘deal breakers.’ For Eva, these features were 

“vomit,” “pounding/pulsating,” and “dizzy.” After placing all of their pink 

trigger/feature sticky notes, participants used markers to draw arrows from these sticky 

notes back to the green “me” sticky note in the center, indicating that these triggers and 

features were had impact on them.  

 Step 4: Using orange sticky notes, participants identified “the ways [they] take 

care of themselves,” to prevent migraine episodes, manage the episode while it was 

happening, and cope with the most disabling features identified in the previous ring. 

This was an unstructured process, allowing participants to think through behaviors that 

they ‘did on autopilot.’ Some participants preferred to generate self-management 

activities by considering each of their triggers/features. We encouraged participants to 

include those behaviors and actions that did not, on the surface, seem like active self-
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management activities but, in reality, were a management choice (Lorig & Holman, 

2003) , such as pre-emptive actions based on prodromal symptoms (e.g., social isolation 

before the episode begins) and avoidant behaviors. Eva's self-management activities 

were "sleep," "massage," "fresh air," "medications," "sleep," and "[go to] a dark quiet 

room." Participants used their markers to draw arrows connecting each self-

management activity to its corresponding trigger, if applicable. At this point in the 

process, most participants began to notice that their self-management strategies did not 

always address or align with their migraine experiences.    

Step 5: Moving to the fourth outermost ring and using gold sticky notes, 

participants identified their “needs” for each self-management activity. For each self-

management activity listed on an orange sticky note in the third ring, participants 

created a list of the facilitators or conditions required for them to engage in the specific 

self-management activity. We encouraged participants to consider concepts or qualities 

as well as concrete objects. Using markers, participants drew arrows from each self-

management activity to its respective list of needs. Please see Table 4 for Eva’s self-

management needs.  
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Table 4. Eva’s Needs for Self-Management 

Self-Management Activity Needs 

Sleep time, children fed, TV, cool air/fan, bed/couch 
Massage time, money, no interruptions 
Fresh Air time, safe path/location, be alone 

Medications meds with me, caffeine, time 
Dark Quiet Room kids settled with dinner and homework, quiet 

 
Step 6: Finally, using blue sticky notes, each participant once again considered 

each of her identified self-management activities and listed her personal outcomes and 

trade-offs for each. This process was designed to both identify the actual (versus desired) 

outcome of a specific self-management action, and identify the opportunity costs for 

each action, of which participants may not be consciously aware. Outcomes of self-

management activities were distinguished using “+,” and trade-offs with “–“  signs. 

Using markers, participants drew arrows from each self-management activity to its 

associated outcomes. Table 5 details Eva’s outcomes and trade-offs. 

Table 5. Self-Management Activity Outcomes and Trade-Offs (+,-) 

Self-Management Activity Outcomes and Trade-Offs (+,-) 

Sleep + no headache; - children aren’t tended to; -slept all day (time) 
Massage + more relax (sic); + less pain; -no time; -no money 
Fresh Air + calmer; + less invasive headache; -permission; -children 

Medications + no headache; -money; -time; -med doesn’t help 
Dark Quiet Room + less stressed; + headache eases; -time; -work; -children 
 
At this point, participants turned their attention back to the ideal outcomes they 

identified at the beginning of the session, which were written on yellow sticky notes and 

placed on the periphery of their papers. If any of those initial goals were attained by 

using any of the self-management activities listed, women would move the yellow sticky 
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note from the periphery onto the system support map, place it near the blue 

outcomes/trade-offs sticky note, and connect it with an arrow to the corresponding self-

management activity. Like the majority of other participants, Eva did not connect any of 

her initially-identified meaningful outcomes with her current self-management 

strategies.  

Participants took turns describing the content of their maps and their feelings 

and experiences of doing the activity. They reflected on their completed maps and 

reflected on anything they learned or were surprised by. Often, participants were 

surprised by the fact that they were not able to include their most meaningful outcomes 

in their maps. Eva described the relationship between her meaningful outcomes 

expressed as higher-order concepts, such as “focus better” or “happier,” and the more 

detailed exposition of her self-management activities: “I think for me, the more detail of 

the circles is pretty much the meat of my [meaningful] outcomes. To me, my outcomes is 

like my thesis statement.” (line 542).   

3.3.3 Connection Circles (CC) 

After a 30 minute break, participants returned for the second activity: the 

connection circle (CC) (Please see Figures 4 and 5). A CC is a type of causal loop 

diagram (Kirkwood, 1998). The diagrams built on the system support maps and gave 

participants an opportunity to examine relationships between various factors they 

identified, and explore the assumptions and mental models involved in complex health 
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behaviors. The complexity literature provides evidence of our cognitive inability 

to understand imbalanced paths and feedback loops in our own biases and heuristics 

(which we all employ to reduce mental effort and process information quickly) 

(Hovmand, 2014; Vennix, 1999). Even extensive training cannot alter this inability; the 

only way is to break down and rebuild the heuristic, which must begin with revealing it.  

 

Figure 4. Connection Circle Structure 
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Figure 5. Eva’s Original Connection Circle 

To begin, each participant took a clean sheet of poster-sized paper and used a 

marker to draw one large circle. Then each participant chose the three triggers, self-

management activities, and outcomes from her SSM that were most important to her, 

using her own definition of ‘important.’ The triggers/features, self-management 

activities, and outcomes need not have been connected with arrows in the system 

support map to be used in the connection circle activity, and if discussion or reflection 

since completing the SSM had spurred thoughts of new triggers/features, self-
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management activities, or outcomes, participants were encouraged to include them. For 

example, Eva included “cigarette smoke” as an important trigger in her CC and not in 

her SSM. Table 6 details the variables Eva chose for her CC. 

Table 6. Eva’s CC Variables 

Triggers/Features Self-Management Activities Outcomes 
Cigarette Smoke Sleep Children 
Strong Chemicals Medications Happier 

Stress Caffeine Calmer 
 
Using new sticky notes in the SSM’s color scheme, each woman arranged her 

nine variables on her circle with one additional white sticky note labeled ‘headache 

pain,’ the central shared feature among all women. Please see Appendix B for the full 

focus group script for the CC exercise.  

Starting with a sticky note/variable of her choice, each participant systematically 

worked her way around her circle, asking herself how a change in one sticky note 

[variable] affected other things [variables] on the circle. Anytime a change in amount of 

one variable affected another variable on the circle, she drew an arrow between the two. 

For example, Eva drew seven arrows from her self-management variable “sleep.” 

Changes in the involved variables could move in either the same or opposite directions. 

Eva indicated that the more sleep she got, the more quality time she could spend with 

her children, meaning that both variables moved in the same direction (directly 

proportional). Table 7 lists Eva’s connections from her ‘sleep’ variable. 
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Table 7. Eva’s CC Connections and Directionality of Relationship 

“From” Variable “To” Variable Directionality 
 
 
 

Sleep (Self-Management) 

Children (outcome) Same 
Happier (outcome) Same 
Calmer (outcome) Same 

Headache pain Opposite 
Stress (trigger)* Opposite 

Cigarette smoke (trigger) Opposite 
*Eva highlighted the sleep-stress connection as one of her most meaningful.    

After making her way through all of the sticky notes on the circle, each 

participant reviewed her CC and, using a highlighting marker, traced the connections 

that were most meaningful to her. We helped participants identify feedback loops, that 

is, variables between which the arrows were bidirectional. Reinforcing loops are 

identified when the directionality is the same in both directions. In balancing loops, the 

arrows between variables move in opposite directions. Eva’s map did not show any 

feedback loops, but other maps did, for example: an increase in sleep (self-management) 

could cause a decrease in stress (trigger), while an increase in stress could cause a 

decrease in amount of sleep.   

Afterward, we asked participants to reflect on their circles and notice which of 

the sticky notes had the most arrows pointing to and away from them, and which 

connections felt most important, either because the implicated variables were of high 

value, or the connection was especially rewarding, frustrating, or otherwise meaningful. 

Finally, after considering and discussing their CCs, if participants felt so inclined, they 

circled the sticky note(s) that represented the variable/concept(s) that they felt were 
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linchpins in their self-management. Eva circled “stress” (stress) and “children” 

(outcome) explaining that they were “the ones that I feel like my migraines affect the 

most” (line 895).  

At the end of the activity, participants shared aspects of the process or diagram 

that were surprising, interesting, or otherwise noteworthy for them. In the groups that 

completed the CC exercise, some of the participants stopped working on the CCs before 

they had completed the activity. They explained that the experience was becoming 

overwhelming.  Eva half-joked that she was glad one of her headache medications was 

also used as an antidepressant: “Lookin’ at this, I’m glad I have my [medication name]! 

Because looking at this, it’s like, this is depressing” (line 916). Immediately after this 

comment, Eva asked whether she could add another outcome sticky note to her circle. 

Near the corner of the page, and not connected to any other variables, she added “living 

not existing,” at which point another participant (in a higher social location) expressed 

“this is a graphical representation of just how consumed we are by our headaches.” (line 

940). 

3.4 Findings  

We ultimately replaced the CC activity with a strengths-based problem solving 

exercise for the reasons outlined in the following discussion. Here, we have divided the 

results section into three subsections: 1) the participant’s responses to the CC activity 

that alerted us to the need for a shift, as expressed primarily by Eva; 2) our process for 
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replacing CC; and 3) a brief description of the new strengths-based problem solving 

activity. 

3.4.1 Participant Responses 

All participants responded positively to the SSM exercise, often saying that they 

enjoyed the process and found it revealing and helpful in thinking about their 

headaches (please see Figure 6 for a digitizied version of Eva’s SSM). Eva explained: 

“I had a couple of a-ha moments. It helps you put things into perspective to 
where it kinda of gets you back to the root…it really did give some clarity 
unbeknownst to me that you just normally don’t do because of your migraines 
and with the hustle and bustle of life, I just never stopped to take the time to 
figure out the root cause to see why I don’t do certain things. I think with this 
project it’ll help me pinpoint, like wait a minute, you’re wantin’ to lay around or 
whatever, but let’s find another avenue. Let’s find another way to do this and 
kind of almost stepping out of my own box” (lines 680-693).  
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Figure 6. Eva’s Digitized System Support Map 

 Responses to the connection circle exercise were more diverse, and differed by 

social location. The women occupying higher social locations reported that, while seeing 

multiple unintended interconnections could be daunting, they ultimately enjoyed the 

activity and were impressed and surprised by the newly-revealed relationships between 

pain, migraine triggers/features, self-management activities, and important outcomes. 

These women indicated that seeing these connections made them think about their 

choices differently and offered new insights.  “I think the most surprising thing was like 
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unknowingly everything is interconnected. It’s like this is happening so I need to do 

this, this and this, and not taking into consideration that I was not thinking about this, 

this, and this. Like the whole intricate web was completely surprising to me” (lines 1025-

1030).  

However, some women occupying lower social locations, including Eva, 

expressed a sense of being overwhelmed when faced with the complex interrelationhips 

of the whole, as represented by their connection circle (please see Figure 7 for Eva’s 

digitized CC). The component ‘parts’ of the connection circle were not overwhelming, 

even as they fit into the more complex model of migraine experience (SSM). When the 

parts were seen in relationship, however, some participants expressed feelings of 

sadness, hopelessness, and helplessness. Eva explained: 

“It’s a circle, this is 360 [sic] degrees, you know so to me it’s just a revolving door 
and that doesn’t stop. You know you put it on paper and I don’t see a stopping 
point and that makes it depressing. That almost put me in tears. You know 
because there is no end and it’s like, OK, do I just stop living or try to live, but oh 
wait a minute, if you look at this you really haven’t been living to your fullest. 
You’ve just been existing. And it makes it depressing becaue where is the 
solution?” (lines 972-978) 
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Figure 7. Eva’s Digitized Connection Circle 

 
In qualitative methodologies appropriate for understanding patterns and 

meaning-making, the concept of emergent findings, or emergent phenomena, is crucial 

to refining one’s research questions and understanding collected data. Perhaps best 

explicated in the grounded theory methodological literature, Charmaz (2014, p. 199) 

explained that “conducting theoretical sampling depends on already having identified a 

category.” In our case, the identified category was social location. By the halfway point 

in data collection, the differences between how migraines were experienced and 

managed in women in low and high social locations fell into stark relief. The migraine 

treatment literature, with its focus on expensive pharmacological intervention and 
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specialty care seemed to serve patients whose resources and agency did not necessarily 

line up with those of our participants in lower social locations (Kempner, 2014). So, in 

addition to replacing the CC activity, we refined our sampling plan. After the 12th 

participant (3rd focus group), we refocused our recruiting efforts on women in low social 

locations to afford us the opportunity to develop robust, rich categorization and 

description of the experiences of those women who were disproportionately disabled by 

migraine, yet invisible in the literature. Paraphrasing Charmaz, initial sampling got us 

started, but upon discovering emergent patterns, we needed theoretical sampling to get 

us where we needed to go (2014). 

3.4.2 CC Replacement Process 

 We asked participants in Eva’s group what would make this exercise a more 

positive experience, yet still explore relationships between aspects of their headache 

experiences and related behaviors. Through dialogue, we learned that seeing the 

overwhelming whole of multiple relationships was distressing in the absence of tools to 

navigate the complexity. Interestingly, the women in low social locations did not express 

dislike for the activity, nor did they deny or express anger at their complex realities.  

Their frustration and resignation seemed to come from a lack of agency. They wanted to 

know how to engage complexity more effectively. When asked whether looking at just 

one relationship would be more palatable, Eva’s entire group agreed that it would. So, 

for the remaining time in Eva’s focus group, the study team faciliatators engaged the 
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group in conversations wherein each participant talked through one 

relationship/process that was most troublesome, broke it into constituent parts, and 

explored the relationships of each of the parts to each other. In this process, participants 

identified other variables that connected to their selected relationship/process and 

brainstormed potential points to leverage resources or creatively think about changes. 

Afterward, Eva and another participant suggested formalizing “this last step” of talking 

through one challenging relationship from the maps and brainstorming solutions with 

the group as an alternative to the CC.  

 Treating these new data as emergent findings, we responded with two 

methodological changes. First, as mentioned above, we switched to a theoretical 

sampling strategy wherein we recruited only women from low social locations 

(Charmaz, 2014). Second, we set out to develop an activity to replace the CC exercise 

that would capture complexity and indentify interrelationships without creating feelings 

of overwhelm. We relied primarily on participant preferences and suggestions, and built 

upon those using data from the literature and clinical experience working with 

populations of women in low social locations (first and third authors).  

All participants wanted improved migraine experiences, but the women in low 

social locations expressed “not knowing where to start.” In the face of daunting 

complexity, focusing on one relationship could provide a point of entry. Problem 

solving is an important tool in navigating complexity, and can help participants begin 
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engaging problems and exploring connections. Effective problem solving relies on a 

sense of self-efficacy, which is built on acknowledging personal funds of strength 

(Bandura, 1977). Strengths-based approaches highlight positive abilities that already 

exist in a person rather than the traditional deficit focus of medical pathology (Weick, 

Rapp, Sullivan, & Kisthardt, 1989). Eliciting and employing these strengths to solve 

problems is a strategy that can inspire future growth and development of those and 

other capacities (Yosso, 2005).  

We decided to structure the exploration of relationships between triggers, self-

management activities, and outcomes with a problem solving framework developed by 

a study team member (third author) for use in her work with socioeconomically-

disadvantaged women based on the University of Michigan problem solving for chronic 

disease (Williams, 2003). The entire exercise would be conducted through a strengths-

based lens.  

3.4.3 Strengths-based Problem Solving 

As in previous sessions, participants began the focus group by completing the 

SSM. After the break, participants returned and were asked to think about personal 

strengths and create a list of them.  If a woman got stuck, the facilitator encouraged her 

to think of a time when she succeeded at something and felt good about her actions, and 

then share that story with the group. Others in the group then described the strengths 
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that they thought the woman exemplified in her story. Please see Appendix C for the full 

script used in focus groups for the strengths-based problem solving exercise.  

After creating lists of strengths, we asked participants to reflect on their SSMs 

from the first part of the session. Each woman identified one ‘story’ into which she 

wanted to dive more deeply. We defined a ‘story’ as one path, from trigger/feature to 

outcome, on a participant’s map. Each woman recreated that story on a separate blank 

piece of paper, writing down each variable and connecting them with arrows.  

Next, we discussed which aspects of this story were complicated and why. 

During this period, each participant was able to easily identify a key point in the story 

where the complexity began, that is, a sort of breaking point wherein factors or 

situations intervened that prevented her from attaining a more desirable outcome. We 

identified this as our main ‘problem’ for the exercise. From there, we worked through a 

problem solving exercise worksheet, pausing at each step to experiment with integrating 

various strengths (please see Figure 8 for worksheets). We suggested the women think 

of strengths on their lists as ‘not-so-secret weapons’ that could be used creatively to 

think about an existing pattern differently. In this way, we could unpack a self-

management heuristic and examine it with new eyes.  

 Participants reflected on the problem solving activity positively. Several 

expressed excitement about the tie-ins to their system support maps, suggesting that 

they could use the technique to engage other ‘stories’ on their maps. Some participants 
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took photographs of their worksheets using their phones, and several expressed their 

desire to use the exercises in other aspects of their lives and/or share the steps with their 

children. 
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Date: ________________                                          Participant #:_______________ 
 
 
Realistic, Specific Goals: 

Identify one or two specific goals: 
 

 

 

 

 

Possible Solutions Brainstorm: 

✓  # Possible Solution Strength 

 1   

 2   

 3   

 4   

 5   

!

Not specific enough: “I will reduce my family stress” or “I will improve my relationships with my family” 
More specific: “I will spend more time with my family” 
Good, specific goal: “We will have dinner together as a family once a week for the next 3 weeks” 

Date: ________________                                          Participant #:_______________ 
 
Solution Pros and Cons: 
Using the same numbers of your solutions above, think about pros and cons for each—this is similar to the trade-offs 
question from before.  
 
# Pro Con 

1   

2   

3   

4   

5   

 
Action Plan: 
List the specific steps you will need to take to carry out your chosen solution. Think about how you can use your strengths 

to support these steps.  

1._________________________________________________________________________________ 

2._________________________________________________________________________________ 

3._________________________________________________________________________________ 

4._________________________________________________________________________________ 

5._________________________________________________________________________________ 

!
 

Figure 8. Strengths-Based Problem Solving Worksheets 
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3.5 Discussion 

3.5.1 Feasibility and Acceptability 

 Using Bowen et al.’s feasibility guidelines, the system support map 

demonstrated acceptability, practicality, integration, and demand as a data collection 

method for complex problems experienced by women in diverse social locations with 

migraine (2009). These tools are easily employed with minimal material inputs (basic 

office supplies and a comfortable, safe, accessible space) and could be integrated into 

existing patient education efforts and self-management education. Effective migraine 

self-management is an important unmet need, especially for people with fewer resources 

and restricted access to costly treatments. Study participants expressed enthusiasm for 

the opportunity to explore migraine self-management and for the exercise itself.  

 The CC exercise was effective in extrapolating the complexities inherent in the 

self-management of a chronic health condition, and was well-received by participants in 

higher social locations. Regardless of their level of social disadvantage, women in the 

study indicated that the CC activity revealed new information about their choices and 

experiences.  

These tools enabled us to access more, different, and arguably richer content that 

we would have by using less open-ended qualitative or quantitative approaches, such as 

a survey or by relying on the literature, in which migraine self-management is generally 

limited to pharmacological approaches and important goals and outcomes of treatment 



 

 
79 

are limited to frequency, severity, and duration of episodes.  

 After replacing the CC exercise with strengths-based problem solving, we were 

able to access complexity and interrelationships in women’s migraine experiences, albeit 

in a more focused way.  

3.5.2 The Necessity of Complexity 

It is important to note that while identifying interrelationships and trying to 

understand complexity and connections can be overwhelming, they are not inherently 

bad activities. On the contrary, they are necessary steps to ensure that self-management 

strategies are effective getting one closer to the outcomes we care about the most. 

Without identifying the results of their actions (intended and unintended), women could 

be undermining their own best efforts. This applies to everyone managing a chronic 

condition, but takes on special importance for women in low social locations, with the 

fewer resources, higher risks, and more barriers. Even though some participants felt 

overwhelmed by the scale of complexity in migraine self-management, they were eager 

to engage the process. The participants in higher social locations, however, seemed to be 

better resourced in terms of tools or ‘a place to start.’ We believe that the CC exercise 

was stressful in our application because we were not able to couple it with problem 

solving tools. On its own, the CC exercise can be overwhelming. And on its own, the 

problem solving activity is stripped of broader context; participants could be learning to 

more skillfully achieve a solution based on a set of assumptions that can actually make 
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matters worse.  Combining the CC exercise with problem solving tools could address 

both limitations. 

3.5.3 Strengths-Based Approaches  

Self-management of chronic conditions is most often framed through a lens of 

deficits, where the undesired thing/situation is the area of focus. Rather than focus on 

what IS desired and working toward that by relying on strengths, skills, and resources, 

the more common pathogenic approach concentrates on problems and areas where 

people are lacking. Utilizing strengths can support self-efficacy and creativity in 

problem solving (Weick et al., 1989).  

We must beware of oversimplification and urge caution in thinking that 

strengths-based and problem solving approaches are panaceas for health disparities. 

This emphasis on individual behavior as the sole point of intervention and education 

can—and some would argue, already has—done more to perpetuate social and health 

inequity than it has to relieve suffering and engage and empower heterogeneous groups 

of people managing chronic illness and other challenges. By obscuring the structural 

(e.g., institutional, political, economic) barriers to agency and equity, over-emphasis on 

individual behavior positions people experiencing disparity and inequity as at fault for 

their situations. Certainly, health-promoting behaviors are important, but those 

behaviors are not available to everyone. Systems thinking approaches can help clarify 

how various systems influence individual behavior.  
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3.5.4 Systems Thinking Tools in Research with Vulnerable 

Populations  

 We are optimistic about the possibilities for data collection tools informed by a 

systems/complexity lens with populations occupying low social locations. Socially 

disadvantaged women with chronic conditions such as migraine are underrepresented 

in research. To best understand their experiences, support their self-management, and 

use research as a tool for advancing health equity, we cannot underestimate our 

participants based on what we assume their capacity for complexity is. The issue is not 

that these participants ‘don’t get it,’ or cannot accommodate complexity. By definition, 

vulnerable people are marginalized from systems that are supportive and normative for 

others. Arguably, people in low social locations have a more nuanced understanding of 

complexity and interrelationships because they must determine the bare minimum 

needed to survive and work harder for less. Systems are stochastic and dynamic. 

Grappling with them requires skill and time. If anything, this underscores the value of 

tools accommodating of complexity to populations with challenges accessing resources 

or exercising agency. Their situations are just as—if not more—complex due to 

circumstances and structures (often invisible and deeply entrenched) that perpetuate 

disparity in agential ability and self-management outcomes.  

To reiterate, though we opted to replace the CC activity with a strengths-based 

problem solving exercise, we are in no way suggesting that the activity is without value, 
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or worse, damaging, and should be scrapped. To the contrary, through this process we 

learned ways to make the CC activity more effective, valuable precisely because it is so 

important. Recognizing connections and identifying patterns that are antithetical to our 

goals is necessary to adopting more effective self-management strategies. However, 

context matters.  

 High-complexity activities such as connection circles require environments with 

more time for interaction and support. They were not appropriate for a one time, 3-hour 

focus group, but could be powerful in settings such as peer support meetings, group 

medical visits, or structured self-management education programs. Integrating 

strengths-based problem solving techniques with the connection circle activity could 

provide a salutogenic tool for unpacking complex interrelationships.  

3.6 Implications for Practice 

The vast majority of evidence-based research findings are never translated into 

practice in part because the problems that studies aim to solve are not considered in 

context (Dissemination and Implementation Research in Health, 2012). Regardless of social 

location or training, people have great difficulty recognizing feedback loops and making 

inferences about effects when two or more causes are interacting (Hovmand, 2014). 

These focus group exercises were attempts at seeing how well these tools could begin to 

unveil mental models and hidden assumptions for women who have multiple unseen 

forces shaping their opportunities and agency. The SSMs started revealing patterns and 
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assumptions around experiencing and managing migraine. The CCs began unpacking 

the relationships between those experiences, self-management choices, and other 

important aspects of women's lives. The rich data collected and communicated on 

complex problems, combined with the interactions between women in the focus groups 

indicate that these systems thinking tools can be considered as a basis for developing 

interventions that engage the complexity that often foils behavior change efforts. 

3.7 Conclusions 

With systems thinking tools, women were able to see their self-management 

choices in new ways, unpacking complex health behaviors and examining relationships 

to specific outcomes. Bringing a critical lens and strengths-based approaches for 

vulnerable populations can replace traditional deficit thinking in healthcare, developing 

options for leveraging resources without losing sight of systemic, distributional justice 

issues. System support maps, connection circles, and strengths-based problem solving 

are effective data collection tools to explore the complexities and challenges of self-

management in women in low social locations with migraine.   
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Chapter 4: A Systems Thinking Exploration of Women's 

Migraine Experiences and Self-Management Strategies  

4.1 Introduction 

Migraine is a highly disabling neurological disorder affecting over 45 million 

people in the US and 19.1% of all women (Burch et al., 2015a; Coppola & Schoenen, 2012; 

Maleki et al., 2012). It is defined by a constellation of debilitating symptoms such as: 

throbbing, unilateral head pain; visual disturbance; nausea; vomiting; fatigue; and 

sensitivity to light, scent, sound, and touch (Charles & Brennan, 2010; International 

Headache Society, 2004). These symptoms can occur independently or together, and last 

from 4 to 72 hours per episode. Moreover, migraine episodes are flanked by difficult 

prodromal and post-attack recovery symptoms such as anxiety, dizziness, pain/stiffness, 

fatigue, negative affect, and sensory sensitivity for up to 12 hours before and 24 hours 

after an episode (Houtveen & Sorbi, 2013; International Headache Society, 2004). More 

than 90% of people in the US with migraine are unable to function normally during an 

episode, contributing to over $13 billion and 113 million lost work days annually 

(Migraine Research Foundation, 2015). The World Health Organization has declared 

migraine the sixth biggest cause of disability worldwide (Steiner et al., 2015). As such, 

and in part  due to a paucity of knowledge about cause and effective treatment options, 

the WHO also recognizes that migraine constitutes a major public health problem (2011).  

Migraine affects over twice as many women as men and in both incidence and 

severity, disproportionately disables women occupying low social locations (Burch et al., 
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2015a; Buse et al., 2013). Social location is one’s position on a social hierarchy, based on 

identification with or assignment to intersecting groups that have varying levels of 

advantage or risk over time (Caiola et al., 2017; Raphael, 2012). Women with less 

education, living in poverty, un- or underemployed and with high levels of chronic 

stress due to the unequal distribution of health-damaging experiences (e.g., lack of 

access to clean and reliable food sources, education, healthcare; toxic and/or dangerous 

built environments; social stigma and prejudice, etc.) experience higher migraine 

incidence and severity (Borsook et al., 2012; Stewart et al., 2013).  

Migraine has no cure and while its etiology is not completely understood, there 

is general agreement that it is multifactorial, including an individualized mix of genetic, 

epigenetic, lifestyle, personal history, and environmental factors. (Charles, 2013; 

Goadsby, 2012) In spite of this, migraine research and treatment has focused almost 

exclusively on identifying endogenous causes and developing biomedical interventions, 

often at the expense of more complex, ecological perspectives (Kempner, 2014; Schwedt 

& Shapiro, 2009a). At present, managed largely pharmacologically, migraine is treated 

with preventive and as-needed rescue, or abortive, medications. Both types of 

medications come with high literal and figurative costs: intolerable side effects, 

medication interactions, and prohibitive prices (Diamond et al., 2007; Kempner, 2014).  

Currently, none of the preventive migraine medications available in the US were 

designed specifically for migraine (Diamond et al., 2007) and the most prescribed 

abortive medications—triptans, NSAIDS, and opioids—have been associated with 
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chronification of episodic migraine when used frequently (Lipton, Serrano, Nicholson, et 

al., 2013). Cost prohibitive, ineffective, and unsustainable pharmacological treatment 

options have necessitated non-pharmacologic self-management strategies as a primary 

management option for many people with migraine (Buse et al., 2009). Yet, self-

management education has not been a priority in clinical migraine management, and 

even less attention is given to the unique needs of the population most afflicted: women 

in low social locations (Bromberg et al., 2012; Singer, Buse, & Seng, 2015) 

Despite the impressive volume of epidemiological information on migraine 

among women (Buse et al., 2013), there is a paucity of research into the actual 

experiences of living with and managing migraine (Kempner, 2014; Lipton & Bigal, 

2005a). This gap in understanding how migraine-related pain and disability are 

experienced and managed prevents the design of maximally tailored and effective self-

management programming that includes non-pharmacologic modalities and strategies 

for both prevention and acute treatment. Living with and managing migraine 

constitutes a complex system that requires utilizing approaches and tools of 

commensurate complexity. 

4.2 Systems Thinking 

Systems and complexity thinking approaches are built on the assumptions that 

(1) everything in the world is, directly or indirectly, connected to everything else, and (2) 

complete understanding and prediction of phenomena is impossible because dynamic 
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complexity—the often counterintuitive behavior of complex systems due to interactions 

of agents over time—is nearly impossible for human beings to grasp, even with 

significant knowledge and training (Midgley, 2008; Sterman, 2006). Migraine is a 

complex system. With assumptions of nonlinear causation, multiple, simultaneous 

interactions across levels, and the difficulty of changing mental models without first 

making the implicit, explicit, systems thinking approaches are ideally suited for 

exploring adaptive and evolving self-management behaviors (Lich, 2014; Vennix, 1999). 

Group model building is a participatory process for involving people in the work of 

creating models of systems (Hovmand, 2014). This process often begins with a problem-

structuring exercise, especially when the ‘problem’ in question is poorly understood, 

understood differently, or when power dynamics wield significant influence over the 

actions of agents in the system (Checkland & Scholes, 1990; Frerichs et al., 2016). 

“Complexity hinders the generation of evidence” but systems-structured data collection 

approaches can help (Sterman, 2006, p. 506).  

We believe that shared emphases on understanding complexity and valuing 

context, as well as an orientation toward co-creation of knowledge make systems 

thinking approaches natural complements to both community-based group data 

collection and qualitative analysis.  

The objective of this manuscript is to explore women’s experiences of living with 

and managing migraine by identifying and describing: migraine triggers and features; 

the pharmacological and non-pharmacological self-management approaches used 
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preventively and acutely; what outcomes are most important in achieving a high quality 

of life, and; how these vary by social location. 

4.3 Methods 

4.3.1 Overview 

We developed a systems thinking data collection tool called a system support 

map (SSM) to explore women’s experiences with migraine This tool has been explained 

in detail elsewhere (please see Chapter 3). Briefly, the purpose of the SSM was to allow 

participants to unpack key pieces of their migraine experiences (i.e., triggers, features, 

self-management activities, needs, and outcomes) and reveal some of the implicit 

assumptions, unconscious choices, and unintended consequences of this complex 

system. We developed this tool to be used in community focus group settings and with 

options for both qualitative and quantitative analysis.  
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4.3.2 System Support Map 

In this context, SSMs are an example of a soft systems methodology: a process 

designed  to learn about and structure problems about which little is known, rather than 

answer an a priori, mutually-agreed upon question (Checkland & Scholes, 1990; Lich, 

2014). We used SSMs to facilitate a nuanced exploration of the migraine experience itself, 

as well as how it affects each woman’s broader life experiences and goals (Frerichs et al., 

2016). Each participant’s map described her: 1) migraine triggers and most troublesome 

episode features; 2) self-management activities; 3) needs/facilitators of self-management; 

and 4) outcomes and tradeoffs of identified self-management activities (Figure 9). 

Additionally, at the beginning of each group, participants identified their most 

meaningful outcomes of migraine treatment by responding to the prompt, “If it weren’t 

for my migraines, I would be able to ____.” 

 

Figure 9. System Support Map Structure 



 

 
90 

4.3.3 Participants 

After attaining IRB approval, we recruited 19 women from a central North 

Carolina community using convenience sampling. Eligible women were 18-65 years of 

age, fluent in written and spoken English, and had been diagnosed with migraine. 

Initially, our sampling plan did not include social location inclusion criteria. However, 

after analyzing patterns that emerged in the first three focus groups, we switched to a 

theoretical sampling strategy focused specifically on women in low social locations, as 

determined by an intersection of race, education level, and number of times receiving 

public assistance in adulthood (Charmaz, 2014; Guthrie, Butler, & Ward, 2009).  After 

informed consent, participants worked with a member of the study team to determine a 

convenient time and place for the focus group.  

4.3.4 Data Collection 

Ahead of the focus group, participants completed a survey, either online or on 

paper, comprised of sociodemographic and basic health history questions (Please see 

Appendix D). Over a 75-min period, participants completed the SSM exercise. Focus 

groups were digitally recorded and transcribed. As the study team kept the physical 

focus group products, interested participants were encouraged to photograph their 

completed SSMs, and could opt to receive digitized versions of their maps over email.  
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4.3.5 System Support Map Process 

Participants were each provided with a poster-sized piece of paper, several 

packages of differently-colored sticky notes, and pens, pencils, and markers. On each 

participant’s paper, facilitators had drawn five concentric circles. After a brief 

introduction, participants were asked to complete the sentence, “If it weren’t for my 

migraines, I would be able to ____,” using one yellow sticky note for each response. 

They positioned these notes, which represented their most desired outcomes of migraine 

treatment, around the periphery of their paper. Then, beginning in the center circle with 

a green sticky note representing herself, each participant worked outward. Each ‘ring’ in 

the circle represented one category of migraine experience and was associated with a 

specific sticky note color: triggers/features (pink); self-management activities (orange); 

needs for self-management (gold); and trade-offs and actual outcomes of self-

management (blue). Please see Figure 10 for a participant’s SSM. 
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Figure 10. Participant System Support Map 

Except for the distinctions between the rings/categories, focus group prompts 

were minimally structured to allow for the most personalized responses (Please see 

Appendix A for the SSM focus group script). Because of this, participants often 

identified experiences that were similar to other experiences in a given category and 

were later combined in analysis. For example, ‘stress’ and ‘worry’ were sometimes 

mentioned as two separate triggers in the same participant’s ‘triggers/features’ category. 

In the clustering process (described in the next section), stress and worry were combined 

into the ‘stress/worry/anxiety’ cluster.  

After finishing one category, e.g., identifying triggers, and before moving on to 

the next, e.g., self-management activities, we prompted participants to use pens to 
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connect related concepts by drawing arrows on their maps, thereby making implicit 

connections explicit. For example, if a participant used medication to manage feelings of 

nausea, she would draw an arrow connecting ‘medication’ in the self-management 

category to ‘nausea’ in the features/triggers category.  

4.3.6 Data Analysis 

We used qualitative content analysis to analyze SSM data and completed 

analysis using ssm and sort online software programs, developed at the University of 

North Carolina-Chapel Hill ("Renaissance Computing Institute (RENCI)," 2017). Data 

were aggregated within each of the six categories (triggers, features, self-management 

strategies, needs, trade-offs, and outcomes). Members of the study team completed 

initial coding using structural coding techniques with in vivo coding where possible to 

identify maximum variation and richness of responses (Saldana, 2013). Next, we 

grouped the 1099 codes into 120 clusters across the six categories. We did not 

predetermine the appropriate number of clusters, aiming to retain the detailed and 

evocative description provided by participants. Clusters were embedded into 49 broad 

themes across the six categories (ranging from four to thirteen themes per category) for 

aid in presenting data, though each theme’s constituent clusters remained distinct and 

visible (examples are provided in the Findings section) (Please see Figure 11 for Coding 

Flow).  



 

 
94 

 

Figure 11. Coding Flow 

Each step was completed by two to three members of the study team, who 

discussed the sorting to resolve any disagreements. Finally, a Python script was 

executed which generated, from the sorted data, a connectivity matrix showing the 

numbers of connections between any two cluster names that had been associated with 

arrows, thus quantifying the relationships between clusters as extrapolated from the 

participant data (Python Software Foundation, 2017).  Data were analyzed in aggregate, 

and are presented here grouped by low, moderate, and high social location.  

Our content analysis included both qualitative and quantitative methodologies, 

where counts and descriptive statistics of findings are presented alongside descriptive 

categories and themes (Bengtsson, 2015). In an example of manifest or conventional 

content analysis, we focused on what participants actually included in their SSMs, 

staying very close to the text, describing what was immediate and visibly represented in 

the written notes attached to the SSM (Bengtsson, 2015; Hsieh & Shannon, 2005). 
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Qualitative description using content analysis offers a straightforward account of an 

event in everyday terms, without an interpretive lens (Sandelowski, 2000). In instances 

where the meaning of a participant’s written data was not immediately obvious, we 

returned to the focus group recordings and transcripts for context (Charmaz, 2014). A 

minimum of three study team members discussed each of these instances and reached 

consensus.  

Data were then disaggregated and linked back to participants, who were 

grouped by social location. The expected outcome of a qualitative descriptive study is a 

summary of information “organized in a way that best fits the data” (Sandelowski, 2000, 

p. 339). One of our principal aims was to examine differences by social location, and, as 

discussed previously in this chapter and in more detail in Chapter 3, emergent findings 

indicated that women from different social locations had very diverse experiences with 

migraine and self-management. Therefore, in preparing data for presentation, we 

divided the participants into one of three social locations, based on an intersection of 

race, educational attainment, and number of times receiving public assistance: High 

(HSL, n=4); Moderate (MSL, n=4); and Low (LSL, n=11).  

4.4 Findings  

Table 8 presents demographic information for the study’s participants. Figure 12 

is an example of a digitized SSM.  
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Table 8. Participant Sociodemographic Information 

 Percentage (Count) 
Current Social Location (n=19) 

High 21% (4) 
Moderate 21% (4) 

Low 58% (11) 
Age (n=15) 

18-30 20% (3) 
31-40 7% (1) 
41-50 40% (6) 

51 and older 33% (5) 
Race (n=19) 

Black or African American 79% (15) 
White 16% (3) 

Mixed Race 5% (1) 
Highest Level of Education (n=18) 

Masters degree or higher 22% (4) 
Bachelors degree 22% (4) 
Associate degree 5.5% (1) 

Some college or technical training 22% (4) 
GED 5.5% (1) 

High School Diploma 11% (2) 
Less than 12th grade 5.5% (1) 

Less than 9th grade 5.5% (1) 
Number of times receiving public 
assistance as an adult (n=18) 

 

Never 61% (11) 
Two times 6% (1) 

Three times 11% (2) 
Four or more times 22% (4) 

Marital Status (n=18) 
Married 28% (5) 

Not married, and living with partner 5.5% (1) 
Not married, and not living with 

partner 
44% (8) 

Separated/Divorced 22% (4) 
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Figure 12. Digitized Participant System Support Map
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For each of the following findings categories, Tables 9-14 display the leading 

themes and constituent clusters by social location.   

4.4.1 Migraine Episodes: Most Important Triggers 

When prompted to identify between three and five of their ‘most important 

triggers,’ all three groups identified top triggers in the ‘life stressors’ theme. 

‘Stress/worry/anxiety’ was the most common cluster identified for each group, and the 

only cluster identified by the HSL group in the ‘life stressors’ theme. LSL and MSL 

groups also identified triggers in additional clusters in the ‘life stressors’ theme, such as 

‘feeling overwhelmed/frustrated/angry,’ and ‘problems in my life.’ In addition to the 

three expressions in the cluster’s name, examples of codes in the ‘feeling 

overwhelmed/frustrated/angry’ cluster included ‘too much on my mind.’ The in vivo 

‘problems in my life’ cluster also included ‘not being able to get what I need or want,’ 

‘when things isn’t [sic] going as planned,’ and ‘personal stuff’ codes.  

Of the 22 unique trigger clusters, LSL, MSL, and HSL groups identified 19, 13, 

and 12, respectively and averaged 1.72, 3.25, and 3.0 unique triggers per person, 

respectively. When considering total trigger mentions per person on average, the HSL 

group named the fewest (5.25), followed by the LSL group (5.36), with the MSL group 

averaging the most (6.0). Please see Table 9 for detailed trigger data.  
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Table 9. Most Common Migraine Triggers by Social Location 

TRIGGERS Low (n=11) Mod (n=4) High (n=4) 
Total Trigger clusters 

mentioned 
59 24 21 

Unique clusters (out of 22) 19 13 12 
Theme 1 (% of total clusters 

mentioned in SL Group) 
Life Stressors (40.7%) Life Stressors (29.2%) 

Life Stressors 
(23.8%) 

Cluster 1 (% of theme) 
Stress/worry/anxiety 

(45.8%) 
Stress/worry/anxiety 

(71.4%) 
stress/worry/anxiety 

(100%) 

Cluster 2 (% of theme) 
feeling overwhelmed, 
frustrated, or angry 

(16.7%) 

problems in my life 
(14.3%) 

n/a 

Cluster 3 (% of theme) 

TIE: problems in my life 
(12.5%); TIE: stressors 

around parenting 
(12.5%) 

feeling overwhelmed/ 
frustrated/angry 

(14.3%) 
n/a 

Theme 2 (% of total clusters 
mentioned in SL Group) 

Smells (13.6%) Smells (20.8%) 
Light and Changes 

in Light (19.0%) 

Cluster 1 (% of theme) strong smells (75.0%) strong smells (100%) light (75.0%) 

Cluster 2 (% of theme) cigarette smoke (25.0%) n/a 
alternating dark and 

light/visual light 
changes (25.0%) 

Cluster 3 (% of theme) n/a n/a n/a 

Theme 3 (% of total clusters 
mentioned in SL Group) 

TIE: Light and Changes 
in Light (8.5%) 

TIE: Eating or 
Sleeping Schedule 

Irregularities (12.5%) 

Eating or Sleeping 
Schedule 

Irregularities 
(14.3%) 

Cluster 1 (% of theme) light (80.0%) 
not eating/not eating 
timely/dehydration 

(66.7%) 

not eating/not 
eating 

timely/dehydration 
(66.7%) 

Cluster 2 (% of theme) 
alternating dark and 

light/visual light 
changes (20.0%) 

sleep or lack of sleep 
(33.3%) 

sleep or lack of 
sleep (33.3%) 

Cluster 3 (% of theme) n/a n/a n/a 

Theme 4 (% of total clusters 
mentioned in SL Group) 

TIE: Noise/Sounds 
(8.5%) 

TIE: Physical/Medical 
Situations (12.5%) 

n/a 

Cluster 1 (% of theme) noise/sounds (100%) 
muscle tension/spasm 

(66.7%) 
n/a 

Cluster 2 (% of theme) n/a hormones (33.3%) n/a 

Cluster 3 (% of theme) n/a n/a n/a 
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4.4.2 Migraine Episodes: Most Troublesome Features 

Immediately following the generation of triggers and as part of the same SSM 

ring, we prompted participants to think about their most troublesome migraine features. 

We described these features as ‘deal breakers,’ or ‘symptoms you can’t push through.’ 

We suggested naming between three and five features, though participants could opt to 

list as few or as many as they felt were appropriate. Groups in LSL and MSL groups 

indicated that the migraine features that ‘stopped them in their tracks’ were, first, 

‘nausea and vomiting,’ and second, ‘dizziness and vertigo.’ The HSL group ranked 

‘changes/deficits in normal abilities’ features, such as the inability to move or speak, 

blurry vision or vision loss, and fainting as most troublesome. 100% of the HSL group 

chose to report features, less than half (45.5%) of the LSL group did, along with 75% of 

the MSL group. Of the eight unique feature clusters, the four women in the HSL group 

identified seven, while the four women in the MSL group and the eleven in the LSL 

group only identified three of eight possible features clusters. Please see Table 10 for 

detailed features data.  
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Table 10. Most Common Migraine Features by Social Location 

FEATURES Low (n=11) Mod (n=4) High (n=4) 
Total Features clusters 

mentioned 
10 4 14 

Unique clusters (out of 8) 3 3 7 

Theme 1 (% of total 
clusters mentioned in SL 

Group) 

Nausea/vomiting, 
dizziness, sweating  

(80.0%) 

Nausea/vomiting, 
dizziness, sweating 

(75.0%) 

Challenges/deficits in 
normal abilities 

(50.0%) 

Cluster 1 (% of theme) 
nausea or vomiting 

(62.5%) 
nausea or vomiting 

(66.7%) 
inability to move or 

speak (57.1%) 

Cluster 2 (% of theme) 
dizziness or vertigo 

(37.5%) 
dizziness or vertigo 

(33.3%) 
blurry vision/vision 

loss (28.6%) 

Cluster 3 (% of theme) n/a n/a fainting (14.3%) 

Theme 2 (% of total 
clusters mentioned in SL 

Group) 
Pain (20.0%) Fatigue (25.0%) 

Nausea/vomiting, 
dizziness, sweating 

(35.7%) 

Cluster 1 (% of theme) 
specific type of pain 

(100.0%) 
drop dead tired 

(100.0%) 
nausea or vomiting 

(60.0%) 

Cluster 2 (% of theme) n/a n/a 
dizziness or vertigo 

(20.0%) 

Cluster 3 (% of theme) n/a n/a sweating (20.0%) 

4.4.3 Self-Management Activities 

We categorized participant responses to the prompt ‘what do you do to take care 

of yourself, either during a migraine episode or to prevent migraine episodes?’ into 21 

unique self-management clusters. To start the process, we encouraged participants to 

consider the features and triggers they identified prior and document how they 

managed those experiences. Because many triggers were stress-related, many self-

management strategies dealt with stress. Rather than focusing only on treating migraine 
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symptoms, and consistent with a holistic systems thinking approach, we were interested 

in women’s migraine experiences as situated in their complex lives.  

The most common responses in the LSL and MSL groups fell into the 

‘Isolation/Withdrawal/Avoidance’ theme. The three most common clusters in the 

‘Isolation/Avoidance/Withdrawal’ theme were ‘rest in darkness,’ ‘lay down/rest in a 

quiet environment,’ and ‘avoid triggering situations’ for both LSL and MSL groups. 

Participants in the LSL group connected codes in the ‘avoid triggering situations’ cluster 

to items in other categories in their maps--such as the ‘lack of sleep’ trigger, the ‘try not 

to participate’ need, and the ‘emotional costs of self-management’ trade-off—19 times, 

indicating this cluster’s implication in 19 different aspects of their migraine management 

experience. This is compared to seven connections in the MSL group and none in the 

HSL group. ‘Lay down and rest in a quiet environment’ was also connected 19 times by 

the LSL group, compared to five times in the MSL group and nine times in the HSL 

group. 

Both LSL and MSL groups identified the ‘medication, supplements, food, drink’ 

theme are their second most common self-management theme, with the ‘medication’ 

cluster being most common in both groups. ‘Medication’ was also the most identified 

cluster in this theme in the HSL group, followed by ‘specific eating and drinking 

behaviors,’ a pattern that also emerged in the LSL and MSL groups. The MSL and HSL 

groups next identified ‘preventive non-migraine medication/supplement’ as the third 
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most common cluster in the ‘medication’ theme (codes included ‘omega-3 fish oil and 

other supplements’, ‘magnesium,’ and over-the-counter analgesics).  

The ‘exercise’ cluster only appeared in the HSL group’s ‘non-

pharmacological/complementary and alternative medicine (CAM)/lifestyle’ theme and 

was only mentioned three total times by that group. However, it was connected to other 

variables 19 times, indicating that this one strategy affected multiple aspects of these 

participants’ experiences. The ‘non-pharmacological/CAM/lifestyle’ theme was the 

second most common for the MSL group, with ‘more sleep [preventively]’ as the most 

common cluster. This was the fourth most common theme in the LSL group, and ‘fresh 

air/outside’ was the most common cluster. 

The LSL group identified 15 of the 21 (71.4%) unique self-management clusters, 

followed by 14 of 21 (66.7%) in the MSL group and 13 of 21 (61.9%) in the HSL group. 

However, when dividing the number of unique clusters identified in each group by the 

number of members in the group, the HSL (n=4) and MSL (n=4) groups generated more 

diverse self-management strategies (averages of 3.25 and 3.5 unique clusters per person, 

respectively) compared to the LSL group, which averaged 1.36 unique self-management 

clusters per person (n=11). Please see Table 11 for detailed self-management activity 

data. 
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Table 11. Most Common Self-Management Activities by Social Location 

SELF-MANAGEMENT 
ACTIVITIES 

Low (n=11) Mod (n=4) High (n=4) 

Total Self-Management 
clusters mentioned 

56 26 25 

Unique clusters (out of 21) 15 14 13 

Theme 1 (% of total clusters 
mentioned in SL Group) 

Isolation/ 
Withdrawal/ 

Avoidance (42.9%) 

Isolation/ 
Withdrawal/ 

Avoidance (38.5%) 

Medication, 
Supplements, 
Food, Drink 

(48.0%) 

Cluster 1 (% of theme) 
rest in darkness 

(45.8%) 
rest in darkness 

(70.0%) 
medication (41.7%) 

Cluster 2 (% of theme) 
TIE: lay down/rest in 

quiet environment 
(16.7%) 

TIE: avoid triggering 
situations (10.0%) 

specific eating or 
drinking behaviors 

(33.3%) 

Cluster 3 (% of theme) 
TIE: avoid triggering 

situations (16.7%) 

TIE: lay down/rest in 
quiet environment 
(10.0%); TIE: sleep 

(10.0%) 

non-migraine 
medication/supple
ment [preventive] 

(16.7%) 

Theme 2 (% of total clusters 
mentioned in SL Group) 

Medication, 
Supplements, Food, 

Drink (32.1%) 

Medication, 
Supplements, Food, 

Drink (26.9%) 

Non-pharm/CAM/ 
lifestyle (20.0%) 

Cluster 1 (% of theme) Medication (66.7%) medication (57.1%) 
exercise 

[preventive] 
(60.0%) 

Cluster 2 (% of theme) 
specific eating or 

drinking behaviors 
(33.3%) 

specific eating or 
drinking behaviors 

(28.6%) 

TIE: massage 
(20.0%) 

Cluster 3 (% of theme) n/a 
non-migraine 

medication/supplemen
t [preventive] (14.3%) 

TIE: more sleep 
[preventive] 

(20.0%) 

Theme 3 (% of total clusters 
mentioned in SL Group) 

Stress Mgmt/Relief 
and Relaxation 

(17.9%) 

Non-pharm/CAM/ 
lifestyle (19.2%) 

Isolation/ 
Withdrawal/ 

Avoidance (16.0%) 

Cluster 1 (% of theme) 
TIE: pray/religion 

(20.0%); TIE: try not 
to stress (20.0%) 

more sleep 
[preventive] (40.0%) 

rest in darkness 
(50.0%) 

Cluster 2 (% of theme) 

TIE: personal 
behavioral practices 

(20.0%); TIE: less 
stress and conflicts 

overall (20.0%) 

heat or cool home 
remedies (40.0%) 

TIE: lay down/rest 
in quiet 

environment 
(25.0%) 

Cluster 3 (% of theme) 
TIE: watch TV/listen 

to music (20.0%) 
fresh air/outside [at 

episode] (20.0%) 
TIE: sleep (25.0%) 
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4.4.4 Self-Management Needs/Facilitators 

As part of unpacking processes and assumptions behind complex health 

behaviors such as migraine self-management, we prompted participants to thoroughly 

consider the circumstances, objects, and qualities that needed to be in place for them to 

perform the activities they identified. We urged them to distill their responses down to 

the most granular level possible, and to list as many needs for each activity as they 

could, to extrapolate maximum complexity.  

LSL and MSL groups identified specific objects that were very concrete and 

straightforward, such as sleep-related items, or those that were comforting, such as a 

Bible, or a pet. The ‘personal qualities and behaviors’ required by the HSL group were 

more abstract, such as discipline, memory, and organization. In their groups, the HSL 

women described these are qualities they possessed, but did not embody as often as 

they hoped to.  

The LSL group’s second most common theme was ‘specific environmental 

characteristics,’ including clusters such as ‘darkness,’ ‘quiet,’ ‘stay inside,’ and ‘be at 

home.’ The MSL group’s second most common theme was the somewhat similar ‘some 

me time/privacy/alone,’ which included the clusters ‘privacy/alone/some me time’ and 

‘break from routine/day off.’ This theme was the fourth most common in the LSL group. 

The LSL group mentioned clusters in the ‘time’ theme more often than the other two 
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groups (9.9% of needs clusters were ‘time’, compared to 12.2% of clusters in the HSL 

group and zero mentions in the MSL group).  

The LSL group identified the most unique needs clusters, at 25 out of 26 possible. 

The HSL group followed with 19 of 26, while the MSL group identified 17 of 26 unique 

needs clusters. The average number of total needs mentioned per person in the LSL and 

MSL groups was 11.9 and 11.5, respectively. In the HSL, each participant identified an 

average of 15.25 needs. Please see Table 12 for detailed self-management needs data.  
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Table 12. Most Common Self-Management Needs by Social Location 

NEEDS Low (n=11) Mod (n=4) High (n=4) 
Total Needs clusters 

mentioned 
131 46 61 

Unique clusters (out of 26) 25 17 19 

Theme 1 (% of total clusters 
mentioned in SL Group) 

Specific Objects 
(23.7%) 

Specific Objects 
(30.4%) 

Personal Qualities 
and Behaviors 

(21.3%) 

Cluster 1 (% of theme) 
bed/rest/sleep-related 

items (38.7%) 

bed/rest/sleep-
related items 

(57.1%) 

To be able to take the 
medication at the 

needed time (53.8%) 

Cluster 2 (% of theme) 
specific food/drink 

items, including 
caffeine (35.5%) 

comforting objects 
(21.4%) 

TIE: medication-
related behavioral 

factors (23.1%); 
Mental 

efforts/personal 
characteristics or 
practices (23.1%) 

Cluster 3 (% of theme) 
Comforting objects 

(19.4%) 

specific food/drink 
items, including 
caffeine (14.3%) 

n/a 

Theme 2 (% of total clusters 
mentioned in SL Group) 

Specific 
Environmental 

Characteristics (21.4%) 

Personal Qualities 
and Behaviors 

(23.9%) 

TIE: medication-
related structural 

factors (14.8%) 

Cluster 1 (% of theme) quiet (42.9%) 

To be able to take 
the medication at 
the needed time 

(63.6%) 

medication-related 
structural factors 

(100.0%) 

Cluster 2 (% of theme) cool air (28.6%) 

Mental 
efforts/personal 
characteristics or 
practices (36.4%) 

n/a 

Cluster 3 (% of theme) darkness (10.7%) n/a n/a 

Theme 3 (% of total clusters 
mentioned in SL Group) 

Personal Qualities and 
Behaviors (16.8%) 

Specific 
Environmental 
Characteristics 

(15.2%) 

TIE: Specific 
Environmental 
Characteristics 

(14.8%) 

Cluster 1 (% of theme) 
To be able to take the 

medication at the 
needed time (54.5%) 

cool air (42.9%) quiet (44.4%) 

Cluster 2 (% of theme) 
Mental efforts/personal 

characteristics or 
practices (40.9%) 

quiet (28.6%) 
be near a bathroom 

(22.2%) 
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Cluster 3 (% of theme) 
Medication-related 
behavioral factors 

(4.5%) 

TIE: be at home 
(14.3%); TIE calm, 
clean environment 

(14.3%) 

TIE: cool air 
(11.1%)/darkness 

(11.1%)/calm, clean 
environment (11.1%) 

 

4.4.5 Self-Management Trade-Offs 

We asked participants to consider the trade-offs to performing each of their self-

management (SM) activities. Both the LSL and MSL groups identified clusters in the 

‘personal costs’ and ‘time costs’ themes most frequently, and in that order. The LSL 

group’s top cluster in the ‘personal costs’ theme (and the MSL group’s second cluster) 

was the in vivo-named ‘missing the outside life,’ cluster, which included 15 unique codes 

such as ‘missing out on time with kids, friends, family,’ ‘can’t enjoy holidays, outings,’ 

‘can’t go out,’ and ‘time that I can’t get back.’ The LSL group’s second most common 

cluster in the ‘personal costs’ theme (and the MSL group’s most common) was 

‘emotional costs of doing the SM activity.’ The codes in this cluster included negative 

responses to a failed self-management attempt (e.g., ‘fighting’ and ‘anger/attitude 

issues’), ambivalence about doing the self-management activity while in the process of 

doing it (e.g., ‘upset because I didn’t say what I wanted to,’ ‘talking too much [is 

required to do the SM activity]’), and paradoxical negative feelings that can result from 

performing the self-management activity (e.g., ‘internalize it and it builds up,’ ‘[can give 

me a] high stress level’).  

The HSL group’s top trade-off theme was ‘challenges/inconveniences trying to 
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do the SM, which included clusters that were unique to the HSL group such as 

‘discipline to meditate,’ ‘rush to shower and get to work,’ and ‘sometimes planning is 

stressful,’ as well as those that were mentioned only by participants in LSLs, like ‘loss of 

independence’ and ‘loss of privacy.’ Only the HSL group named clusters in the ‘financial 

costs’ theme often enough for it to rank in the top three themes, and was also the only 

one of the three groups that did not name ‘personal costs’ clusters frequently, e.g., only 

one code across the whole HSL group fell into the ‘missing the outside life’ cluster. 

All three groups identified clusters in the ‘time costs’ theme as their second most 

prevalent (e.g., ‘time from other activities’). Of the ten unique trade-offs clusters, the LSL 

group identified codes in all (100%) of them. The MSL group identified codes in nine 

(90%) and in the HSL group, eight (80%). In the LSL group, various trade-off clusters 

were identified 62 times, meaning each of the 11 participants averaged 5.64 clusters per 

person. The MSL group (n=4) identified trade-off clusters 27 times (per person average = 

2.25) and the HSL group (n=4), 26 times (per person average = 2.0). Please see Table 13 

for detailed trade-offs data.  
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Table 13. Most Common Self-Management Trade-Offs by Social Location 

TRADE-OFFS Low (n=11) Mod (n=4) High (n=4) 

Total Trade-off clusters 
mentioned 

62 27 26 

Unique clusters (out of 10) 10 9 8 

Theme 1 (% of total clusters 
mentioned in SL Group) 

Personal costs 
(33.9%) 

Personal Costs 
(22.2%) 

Challenges/ 
Inconveniences trying 
to do the SM activity 

(42.3%) 

Cluster 1 (% of theme) 
missing the outside 

life (61.9%) 

emotional costs of 
doing the SM 

activity (83.3%) 

inconvenience/difficult
y trying to do the SM 

activity (72.7%) 

Cluster 2 (% of theme) 
emotional costs of 

doing the SM 
activity (38.1%) 

missing the outside 
life (16.7%) 

medication-related 
challenges/inconvenie

nces (27.3%) 
Cluster 3 (% of theme) n/a n/a n/a 

Theme 2 (% of total clusters 
mentioned in SL Group) 

Time costs (21.0%) Time costs (18.5%) Time costs (26.9%) 

Cluster 1 (% of theme) 
time from other 

activities (100.0%) 
time from other 

activities (100.0%) 
time from other 

activities (100.0%) 
Cluster 2 (% of theme) n/a n/a n/a 
Cluster 3 (% of theme) n/a n/a n/a 

Theme 3 (% of total clusters 
mentioned in SL Group) 

Challenges/ 
Inconveniences 
trying to do the 

SM activity (14.5%) 

TIE: physical costs 
(14.8%), TIE: SM 
activity doesn't 

always work 
(14.8%) 

Financial Costs 
(15.4%) 

Cluster 1 (% of theme) 
medication-related 
challenges/inconve

niences (77.8%) 

TIE: unpleasant 
physical side 

effects (100.0%); 
TIE: SM activity 
doesn't always 
work (100.0%) 

financial costs (100.0%) 

Cluster 2 (% of theme) 

inconvenience/ 
difficulty trying to 
do the SM activity 

(22.2%) 

n/a n/a 

Cluster 3 (% of theme) n/a n/a n/a 
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4.4.6 Self-Management Outcomes: Realized and Desired 

In addition to identifying trade-offs to performing their SM activities, 

participants recorded positive outcomes resulting from each activity. Thinking 

specifically about the actual results of performing an activity can offer insights into 

whether those outcomes match any of the ideal, most meaningful outcomes identified 

before beginning the SSM exercise. In other words, are participants self-managing in 

ways that get them closer to their goals? Here we will report results initially with 

realized and desired outcomes lumped together, with clusters and themes including 

both, followed by reporting results by SL group with actual and desired outcomes 

separated. Please see Table 14 for detailed outcomes data.  
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Table 14. Most Common Self-Management Outcomes by Social Location 

OUTCOMES Low (n=11) Mod (n=4) High (n=4) 
Total Outcomes clusters mentioned 99 42 50 

Unique clusters (out of 29) 25 17 21 
Theme 1 (% of total clusters 

mentioned in SL Group) 
Lower Severity of 
HA pain (15.2%) 

Shorter 
Duration of 
HA (21.4%) 

Investment in Myself 
(18.0%) 

Cluster 1 (% of theme) less pain (100.0%) migraine goes 
away (100.0%) 

Investment in Myself 
(88.9%) 

Cluster 2 (% of theme) n/a n/a cleansing/clearing 
(11.1%) 

Cluster 3 (% of theme) n/a n/a n/a 
Theme 2 (% of total clusters 

mentioned in SL Group) 
THEME 2 TIE: Be 
productive/Partici

pate (14.1%) 

Investment in 
Myself (19.0%) 

THEME 2 TIE: Shorter 
Duration of HA 

(12.0%) 
Cluster 1 (% of theme) be productive 

(64.3%) 
Investment in 
Myself (75.0%) 

migraine goes away 
(100.0%) 

Cluster 2 (% of theme) participate in all 
activities (35.7%) 

Feel like myself 
again (25.0%) 

n/a 

Cluster 3 (% of theme) n/a n/a n/a 
Theme 2 TIES (% of total clusters 

mentioned in SL Group) 
THEME 2 TIE: 

Better 
interactions/ 

Relationships 
(14.1%) 

n/a THEME 2 TIE: Less 
Medication or 

Medication-Related 
Inconvenience (12.0%) 

Cluster 1 (% of theme) better interactions 
with other people 

(78.6%) 

 less medication-related 
worry/inconvenience 

(66.7%) 
Cluster 2 (% of theme) keep 

commitments 
(21.4%) 

 less medication (33.3%) 

Cluster 3 (% of theme) n/a  n/a 
Theme 3 (% of total clusters 

mentioned in SL Group) 
Upbeat and 

Engaged (12.1%) 
THEME 3 TIE: 

Better 
interactions/Re

lationships 
(9.5%) 

Living not Existing 
(10.0%) 

Cluster 1 (% of theme) Better mood 
(41.7%) 

better 
interactions 
with other 

people (100.0%) 

living not existing 
(100.0%) 

Cluster 2 (% of theme) Go more/get out 
(25.0%) 

n/a n/a 
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Cluster 3 (% of theme) TIE: enjoy life 
(16.7%)/have more 

energy (16.7%) 

n/a n/a 

 THEME 3 TIE: 
Upbeat and 

Engaged (9.5%) 

 

enjoy life 
(50.0%) 

better mood 
(25.0%) 

go more/get out 
(25.0%) 

THEME 3 TIE: 
less 

stress/more 
relaxation 

(9.5%) 
no hassles/less 

stress in 
environment 

(50.0%) 
relieves stress 

(50.0%) 
 

4.4.7 Overall Outcomes  

Both the LSL and MSL groups identified headache-specific outcomes most 

frequently. In the LSL group, the ‘lower severity’ theme, which included only one 

cluster (‘less pain’), led the positive outcomes category, followed closely by the tied 

themes ‘be productive/participate’ and ‘better interactions/relationships.’  

In the MSL group, the ‘shorter headache duration’ (cluster: ‘migraine goes 

away’) theme led the ‘investment in myself’ theme by one participant mention. The 

‘investment in myself’ theme included clusters with constituent codes such as ‘be more 

active,’ ‘balanced lifestyle,’ ‘get more sleep,’ ‘better long term health,’ ‘connect with 
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nature,’ and specific to the MSL group, ‘school’ and ‘go back to school.’ This was the 

HSL group’s top theme.  

The HSL group’s third theme, ‘living not existing,’ was not among the first five 

themes of either the LSL or MSL groups, even though this was an in vivo-named theme 

based on a quote by a participant in the LSL group. This theme included only one 

eponymously-named cluster with constituent in vivo codes of existential concepts such 

as ‘be independent,’ ‘be free,’ ‘take chances,’ ‘not second guess myself,’ and ‘live,’ in 

addition to the code that inspired the cluster and theme name.   

4.4.8 Desired vs. Obtained Outcomes  

Of 29 unique positive outcome clusters, the LSL group identified 25 (86.2%, per 

person average = 2.27), the MSL group identified 17 (58.6%, per person average = 4.25), 

and the HSL group, 21 (72.4%, per person average = 5.25). Overall, positive outcome 

clusters were named 99 times in the LSL group (per person average = 9.0), 42 times in 

the MSL group (per person average = 10.5), and 50 times in the HSL group (per person 

average = 12.5). 

Disentangling desired outcomes from those being achieved by participants tells a 

different story than viewing all outcomes together. The LSL and MSL groups’ top 

themes, ‘lower severity’ and ‘shorter headache duration,’ respectively, were both 

constituted by clusters that were largely being realized. The HSL group’s most oft-cited 
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theme, ‘investment in myself,’ contained clusters with several codes that were identified 

initially by participants as desired, in response to the prompt, “if it weren’t for my 

migraines, I would be able to_____.” For example, the eponymous cluster, ‘investment in 

myself’ contained more desired than realized outcomes, many of which were identified 

by women in the LSL group and not the HSL group, including ‘balanced lifestyle,’ ‘be 

more active,’ and ‘go back to school.’ Half of the realized outcomes in that cluster were 

also identified by women from the LSL group (e.g., ‘connect with nature,’ ‘appreciate 

God,’ and ‘pray more’), though the ‘investment in myself’ theme was the 5th most cited 

in the LSL group and most often cited in the HSL group.  

The second most prominent theme in the LSL group, ‘be productive/participate,’ 

was comprised almost completely of desired outcomes, including ‘I could focus on my 

daily duties,’ ‘focus,’ ‘participate in work and family activities,’ ‘get ALL my house 

chores done,’ and ‘do more.’ The LSL group’s next theme, ‘better 

interactions/relationships,’ was similarly comprised almost totally of clusters/codes that 

were identified as desired outcomes. The ‘keep commitments’ cluster includes 

exclusively desired outcomes; none being realized. The ‘interactions with other people’ 

cluster includes three realized codes and 12 desired/unrealized, such as ‘enjoy my 

children,’ ‘play with my daughter,’ ‘dating,’ and ‘go out with my friends.’ The realized 

codes in that cluster all related to avoiding people that cause stress. The LSL group’s 
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fourth theme, ‘upbeat and engaged,’ includes two clusters that are comprised 

completely of desired outcome codes: ‘go more/get out’ and ‘have more energy. 

The HSL group’s leading theme, ‘investment in myself,’ contains clusters with 

desired and realized outcomes. Most of the realized outcomes had been identified by 

HSL women during the focus groups. The HSL group identified clusters in the ‘living 

not existing’ theme more often than the other groups. None of the codes that theme’s 

sole cluster were realized. The HSL group’s fourth theme, ‘less medication and 

medication-related inconvenience,’ is likewise completely comprised of clusters 

including codes for desired outcomes. 

4.5 Discussion 

Migraine presentation and management are complex and individual. This study 

used a novel approach to explore migraine experiences, self-management strategies and 

their facilitators, what outcomes are most meaningful to women with migraine, and 

whether their self-management efforts got them closer to their goals. Because socially 

disadvantaged women experience disproportionate migraine burden, social location 

provides a helpful frame through which to explore the migraine experience and consider 

self-management education and systems support (Buse et al., 2013; Stewart et al., 2013).  
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4.5.1 Migraine Experience: More than Severity, Frequency, and 

Duration 

Clinical management guidelines emphasize assessing patients’ frequency, 

severity, and duration of migraine episodes to establish a baseline from which to 

develop a treatment plan (American Headache Society, 2016; Estemalik & Tepper, 2013). 

While these are certainly part of the picture for all people with migraine, our findings 

indicate that some women are less concerned with their experiences during a migraine 

episode and more interested in how migraine affects their lives when they aren’t in the 

midst of an attack.  

The LSL and MSL groups’ top outcomes related to the migraine episode itself 

(lower severity and shorter duration), while the HSL group’s outcomes related to how 

the episodes affected the rest of their lives. Notably, in the LSL group, ‘less pain’ was 

mentioned 14 times as an outcome, nearly all of which were described as achieved 

outcomes.  

Across groups, reducing duration and severity of migraine episodes was ranked 

as more important than reducing episode frequency. This may suggest that these 

women do not expect a complete absence of pain or frequency, but rather are more 

interested in acutely controlling pain and duration well enough to not completely derail 

their daily functioning. This is encouraging when considering the burgeoning self-

management education research focused more on pain acceptance than pain avoidance, 



 

 
118 

and may indicate that these approaches would be well-received by women across social 

locations (e.g., Acceptance and Commitment (ACT) therapy, acute and preventive 

behavioral pain management) (Mo'tamedi, Rezaiemaram, & Tavallaie, 2012; Singer et al., 

2015).  

While women in MSL and LSL groups focused more on migraine pain, women 

in the HSL group seemed to experience migraine as most challenging vis-à-vis how it 

compromised their abilities to live fulfilling and productive lives. In the literature, 

migraine is associated with a host of maladaptive and gendered traits, such as pain 

rumination, perseveration, neuroticism, hypervigilance, and catastrophizing (Hedborg 

et al., 2011; Kempner, 2006; Kokonyei et al., 2016; Meyer, 2002). While our study did not 

specifically measure these constructs, social location seemed to mediate the degree to 

which women prioritized and focused on pain. If the women in lower social locations 

are more exemplary of the ‘migraine personality’ popular in the literature, we may do 

well to examine whether our assumptions about migraine patients reflect implicit class 

and gender biases (Goldenberg, 2006; Hedborg et al., 2011; Kempner, 2014).  

Consistent with the literature citing stress as a top migraine trigger, life stressors 

were identified as triggers most frequently across groups (Hedborg et al., 2011; Maleki et 

al., 2012). This is one category wherein women in LSL provided greater description and 

variety than the MSL and HSL groups. Often the same participant would identify 

multiple triggers in the ‘stress/worry/anxiety’ cluster, and clarify them as distinct 
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concepts during focus group discussion. Feelings of frustration, anger, sadness, 

helplessness, worry, anxiety, pressure, and frequently just “stress” were separate and 

important triggers for women in LSL, while women in the HSL group tended to speak of 

‘stress’ more generally, with similar frequency as other trigger themes, such as 

environmental factors. While migraine severity is associated with personality traits of 

stress susceptibility and anxiety (Hedborg et al., 2011), it is also associated with high 

levels of exogenous chronic stress throughout the lifespan, including adverse childhood 

events, interpersonal violence, and poverty (Maleki et al., 2012; Tietjen et al., 2010). 

These stressors are also associated with occupying low social locations (Gruenewald et 

al., 2012; McEwen, 2005). As such, while personal stress management is appropriately a 

priority in migraine treatment, we must also be aware of systemic and structural 

stressors that may affect some women’s stress levels and susceptibility more, and 

differently, than others.  

4.5.2 Self-Management: Agency and Expectations 

4.5.2.1 Engaged vs. Disengaged Coping 

Engaged coping strategies are those that facilitate problem solving, compared to 

disengaged strategies, which are associated with denying and distancing oneself from 

the problem (Tobin, Holroyd, Reynolds, & Wigal, 1989).  Participants in low and 

moderate social locations identified isolating and disengaged self-management 

strategies, such as withdrawing to a dark room to rest, more often than participants in 
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HSL and more often than medication. Only one participant in the MSL group indicated 

that she sometimes resorted to proactively speaking up when necessary to manage 

triggering situations, but three of four women in the HSL group did. No women in the 

LSL group identified activities that fit into the ‘proactively engaging others’ theme.  

Disengaged coping strategies and occupying a low social location are associated with 

depression, a common migraine comorbidity. When co-occurring, migraine and 

depression are associated with higher levels of pain, disability, opiate addiction, and 

suicidal thoughts (Burch et al., 2015a; Buse et al., 2009; Kneipp & Beeber, 2015). Women 

in low social locations are at particular risk for this problematic combination.  

4.5.2.2 Locus of Control and Self-Efficacy  

Headache locus of control refers to the expectation that the onset and experience 

of one’s migraines can be affected by one’s own actions (internal) or by forces outside of 

one’s control, either by chance or by medical professionals (external) (Seng & Holroyd, 

2010; Smitherman, Penzien, Rains, Nicholson, & Houle, 2015). This is closely related to 

the concept of self-efficacy, which refers more to the ability to execute one’s actions 

effectively than the ultimate source of outcomes (Bandura, 1977).  Internal locus of 

control and self-efficacy are the cornerstones of effective problem solving which, in turn, 

is imperative to successful self-management (Bandura, 1977; Holman & Lorig, 2004; 

Lorig, Sobel, Ritter, Laurent, & Hobbs, 2000). Overall, HSL women’s experiences and 
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strategies reflected more self-efficacy and agency across categories: their most 

troublesome features were those that affected their normal levels of productivity and 

internal locus of control; they listed more varied, nonpharmacologic, and proactive self-

management strategies; their requirements for self-management were primarily 

behavioral and structural (and within their control, to a large degree); identified trade-

offs to self-management were so named because of their level of inconvenience, or 

opportunity cost, in the context of already full and productive days; and goals for self-

management reflected an emphasis on self-actualization, individual mental and physical 

investment, and achievement.  

In comparison, LSL participants displayed lower self-efficacy and external loci of 

control, conveying that migraine was not so much an interruption or inconvenience in a 

basically productive and engaged life, but the obstruction keeping them from having the 

lives that they wanted, of “living, not existing.” Further, requirements for grappling 

with the experiences and effects of migraine were more concrete, situational, and subject 

to being affected (and possibly foiled) by other people, versus within their personal 

control. Many participants expressed sentiments similar to one participant who 

explained, “not pushing through is not an option. Would I like to stay home from work 

and rest and try to be healthy? Yeah. Of course. But that’s not an option for me” 

(Participant 5). Participants in LSLs’ self-management activities came at personal and 

emotional costs, not only preventing them from engaging with people and activities that 
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they enjoyed, but in many cases creating feelings of frustration, anger, stress, and 

resignation. This reveals a clear mismatch between the outcomes that were most 

important (e.g., productivity, participation, better relationships, and improved 

interactions) and the paths women in LSL take to reach them. 

Despite fewer numbers, the HSL and MSL groups typically produced more 

variation in their responses and descriptions across categories. The HSL group 

generated more unique triggers, features, self-management, and needs per person than 

the LSL group, which was nearly three times the HSL group’s size. While this is likely 

due in part to higher education in the HSL group, we wondered what role increased 

levels of self-efficacy may have played in the women’s abilities to identify and extract 

what they needed from their environments to reach their goals.  

4.6 Implications for Future Research and Practice 

One benefit of a systems thinking approach and of these data collection tools, 

particularly, is the ability to collect rich individual data on specific aspects of the 

migraine episode (e.g., triggers, features) while also developing an understanding of 

context and broader experience. This exercise could be valuable as an adjuvant 

assessment tool for clinicians and patient educators, as it offers a situated and 

comprehensive, yet individual and granular understanding of a person's experience 

with migraine and self-management. It provides a way to elicit both short and long term 
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outcomes, and could be used to help tailor self-management education in a more 

intersectional, complex, and realistic way. Self-management is challenging for everyone 

with a chronic illness, but people occupying low social locations face unique obstacles. 

Systems thinking approaches present ways to understand, and eventually change, 

complex health behaviors within the context of the multiple overlapping systems 

influencing our choices and experiences.  

4.7 Limitations 

This SSM exercise was conducted over 75 minutes in groups of two to five 

women with one or two facilitators. More time spent would allow richer descriptions of 

women’s understandings of the systems and structures that influence their experiences, 

and the ramifications of their experiences in their families, jobs, and communities. 

Concepts like stress, which figured so prominently in the LSL group, warrant deeper 

exploration. Especially in groups with lower levels of education, additional facilitators 

could also be beneficial. 

Initially, groups included women from diverse social locations. After switching 

to a theoretical sampling strategy in which groups were composed only of women in 

LSLs, we began seeing more personal examples and anecdotes, as well as connections 

between women in the groups. Some women may be more comfortable relating to 

others in similar social locations, and this is worth exploring in future work. 
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4.8 Conclusion 

Migraine disproportionately disables women occupying low social locations, yet 

little is known about how these women experience and manage this debilitating 

neurological condition. In a qualitative, community-based, systems thinking study, we 

explored migraine features, triggers, self-management strategies, self-management 

facilitators, and outcomes, both desired and actual, in a group of women of diverse 

levels of social advantage. Social location proved to be a helpful lens through which to 

explore women’s experiences, and revealed heterogeneity in strategies and priorities for 

self-management.  

Migraine episodes are traditionally assessed by evaluating their frequency, 

duration, and pain severity, but these metrics do not translate well as measures of 

functional disability, or reflect the complexity of the many other ways that migraine 

affects the lives of people with it, and the people and systems around them. 

Investigating migraine through a systems thinking lens that accommodates complexity 

offers a richer picture of women’s experiences than do traditional methods, such as 

surveys, and can provide a foundation of understanding upon which to build sensitive, 

pragmatic systems of support. 
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Chapter 5: Qualitative, Community-Based Causal Loop 

Diagramming to Examine Complexity and Connection in 

Women’s Migraine Self-Management  

5.1 Introduction 

5.1.1 Chapter Overview 

In this chapter, we first situate migraine and its self-management as complex, 

interdependent systems that can be conceptualized as mental models. Next, we describe 

our efforts to create participatory, visual representations of migraine self-management 

mental models with focus groups of community-dwelling women. Then, both in 

aggregate and using exemplars from three different social locations, we analyze these 

data using two techniques: dimensional analysis and a novel application of cognitive 

structure measurement based on techniques from network analysis. Finally, we discuss 

these findings in the broader contexts of clinical migraine management and health 

equity work.  

5.1.2 Migraine: A Complex System 

A common and highly disabling condition affecting over 45 million people in the 

US and 19.1% of all women, migraine is a neurobiological condition is defined by a 

constellation of disabling symptoms such as: throbbing, unilateral head pain; visual 

disturbance; nausea; vomiting; fatigue; and sensitivity to light, scent, sound, and touch 

(Charles & Brennan, 2010; International Headache Society, 2004; "Migraine diagnosis 
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and treatment," 2005). These symptoms can occur independently or together and last 4 

to 72 hours per episode (International Headache Society, 2004). The World Health 

Organization has declared migraine--the sixth biggest cause of disability worldwide 

(Steiner et al., 2015)—a major public health problem due to a paucity of knowledge 

about cause and effective treatment options (2011). Migraine affects over twice as many 

women as men (Buse et al., 2013). Further, both in incidence and severity, migraine 

disproportionately affects women occupying low social locations (Stewart et al., 2013). 

Social location is one’s position on a social hierarchy, based on identification with or 

assignment to intersecting groups that have varying levels of advantage or risk over 

time (Caiola et al., 2017; Raphael, 2012). Women whose race and/or ethnicity are 

considered ‘minority,’ with less education, living in poverty, un- or underemployed and 

with high levels of chronic stress due to the unequal distribution of health-damaging 

experiences (e.g., lack of access to clean and reliable food sources, education, healthcare; 

toxic and/or dangerous built environments; social stigma and prejudice, etc.) are 

considered to occupy a low social location (Borsook et al., 2012; Stewart et al., 2013).  

The individual migraine experience is complex and multifaceted, but the ripple 

effects of poorly-managed migraine increase the complexity exponentially. More than 

90% of people in the US with migraine are unable to function normally during an 

episode, contributing to over $13 billion and 113 million lost work days annually 

(Migraine Research Foundation, 2015). In addition, headache was the fourth leading 
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reason for Emergency Department (ED) visits in 2010 (Burch et al., 2015a). Because 

migraine prevalence peaks in midlife, women are most likely to experience migraine 

during their most active and productive years (ages 18-55) and often experience 

substantial loss of function and ability in multiple role domains (Buse et al., 2013; 

Kneipp & Beeber, 2015; Raggi et al., 2010). Migraine is associated with reductions in 

workforce participation, productivity, and wages among women, further contributing to 

diminished quality of life and social and economic burden for themselves, their 

employers, and the health care system (Burton et al., 2009; Buse et al., 2013). In addition, 

migraine shares neurobiological pathways with other highly disabling conditions (e.g., 

depression, bipolar disorder, cardiovascular disease, obesity), to which women in low 

social locations are also especially vulnerable (Peterlin et al., 2010; Tietjen et al., 2007). 

Finally, migraine with aura, a type of migraine affecting 20-25% of sufferers, is a 

significant risk factor for suicide attempts (Cleveland Clinic, 2017; Schwedt & Shapiro, 

2009b). 

In spite of rising prevalence and significant personal, social, and economic 

burden, migraine is underestimated, underdiagnosed, and undertreated (Buse et al., 

2009; Schwedt & Shapiro, 2009b). There is currently no cure for migraine and while its 

etiology is incompletely understood, there is general agreement that it is multifactorial, 

including an individualized mix of genetic, epigenetic, lifestyle, personal history, and 

environmental factors (Charles, 2013; Goadsby, 2012). In spite of this, migraine research 
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and treatment have focused almost exclusively on biomedical interventions, often at the 

expense of more complex, ecological perspectives (Kempner, 2014; Schwedt & Shapiro, 

2009a). Managed pharmacologically, migraine is treated with daily preventive and as-

needed rescue, or abortive, medications. Both types of medications come with high 

literal and figurative costs: intolerable side effects, medication interactions, and 

prohibitive prices (Diamond et al., 2007; Kempner, 2014).  Currently, none of the 

preventive migraine medications available in the US were designed specifically for 

migraine (Diamond et al., 2007) and are effective in only 50% of people taking them, 50% 

of the time (Kempner, 2014). The most prescribed abortive medications—triptans, 

NSAIDS, and opioids—have been associated with chronification of episodic migraine 

with long term use (Lipton, Serrano, Nicholson, et al., 2013).  

Cost prohibitive, ineffective, and unsustainable pharmacological treatment 

options have necessitated self-management as a primary management option for many 

people with migraine (Buse et al., 2009). Yet, self-management education has not been a 

priority in clinical migraine management, and even less attention is given to the likely 

unique needs of the population most afflicted: women in low social locations who 

contend with additional structural barriers to health (Bromberg et al., 2012; Singer et al., 

2015). For example, discourse around migraine is highly gendered and medicalized, 

undermining the legitimacy of women’s experiences, strengths, and needs while further 

entrenching disparities in access and agency that perpetuate social and health inequity 
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(Huber & Henrich, 2003; Kempner, 2014; Kneipp, Beeber, & Linnan, 2014).  

Paraphrasing Lorig, one cannot not manage, and chronic illness self-management 

is a perpetual and complex learning process (Lorig & Holman, 2003).  Migraine in 

socially disadvantaged women presents extra challenges. With neither clear etiology nor 

effective treatment options, and fraught with social and structural biases, migraine self-

management must be navigated in the absence of established knowledge and proven 

treatment strategies. Therefore, more nuanced and complex knowledge is needed to 

understand and evaluate current self-management efforts and cultivate support systems 

for this disproportionately disabled and socially disadvantaged population.  

5.1.3 Mental Models, Learning, and Self-Management 

Mental models are personal cognitive structures that serve as representations of 

external systems (Doyle & Ford, 1998).  These models form the basis of our reasoning, 

decision making, problem solving, and behavior (Jones, Ross, Lynam, Perez, & Leitch, 

2011). Mental models are constructed by each of us based on personal experiences, 

perceptions, and understandings of the world, and help us process information (Jones et 

al., 2011). Belying their profound importance in almost every aspect of life, mental 

models are incomplete, dynamic, and vastly over-simplified representations of reality 

(Ifenthaler, Masduki, & Seel, 2011; Sterman, 1994).  These qualities act as limitations of 

our mental models and can prove impediments to learning. For example, because we 
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construct our own mental models, they are informed by our own education, experience, 

and perspectives; both those that we choose and those that are dictated by cultural 

norms, mores, and our location in the social hierarchy. Though they are based on deeply 

ingrained assumptions, mental models change almost constantly, depending on current 

context and inputs (Jones et al., 2011). Research has demonstrated that, even with 

training, our mental models are unable to capacitate non-linear causality and delays in 

feedback (Meadows, 2008; Vennix, 1999). Intuition—even that of skilled experts—is 

unreliable in anticipating agent behavior in the presence of relatively basic dynamic 

complexity, such as an information feedback system of 5 or 6 variables (Doyle & Ford, 

1998). 

Systems thinking approaches offer tools to help make the complexity that is 

implicit in our mental models and understanding of events, explicit (Lich, 2014). 

Constructing actual models of mental models affords us the opportunity to simulate 

explicit behavior based on the assumptions implicit in the mental model. As all learning 

depends on feedback, in this way we are able to identify feedback loops and explore 

aspects of the model that hinder learning (Jones et al., 2011; Sterman, 2006).  

Self-management—a dynamic, interactive, and daily process in which people 

with chronic conditions engage in sets of tasks addressing medical, behavioral, and 

emotional management—is a vital part of chronic condition management, with direct 

correlations to health outcomes (Bodenheimer et al., 2002; Lorig & Holman, 2003). 
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Problem identification and problem solving are at the heart of chronic illness self-

management, and like everything else, are structured and organized through our mental 

models. Learning is a crucial process in almost every aspect of chronic illness self-

management, from building understanding of the condition, to developing knowledge 

on the tasks and skills required to manage daily needs, to supporting the constant re-

evaluation of strengths, limitations, and identity inherent in crafting meaning out of 

chronic pain and disability (Lawn, McMillan, & Pulvirenti, 2011; Schulman-Green et al., 

2012). In conditions such as migraine, little is understood about cause, presentation is 

highly individual, and self-management is so crucial--yet so dependent on the person 

with the painful, disabling condition. Systems thinking approaches that reveal mental 

models could prove powerful tools for identifying individual learning processes, 

revealing maladaptive patterns, and locating points for intervention. 

5.1.4 Causal Loop Diagrams 

Systems thinking approaches can explore causal pathways, decision-making, and 

mental models as situated within local contexts and resources (Lich, 2014). Using tools 

such as support mapping and connections exercises, systems approaches can provide a 

better understanding of a problem, because they include “‘hard-to-intuit’ [factors] 

caused by the complexity of the system shaping the problem”(Lich, 2014, p. 129). In this 

study, we used a tool called a connection circle (CC)—a type of causal loop diagram. 
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Causal loop diagrams are relationship diagrams; they help us understand and articulate 

the dynamic, interconnected nature of the systems around us (Kim, 1992). Causal loop 

diagrams visually represent linear and circular cause and effect relationships, the latter 

of which prove a special challenge to identify, and express verbally (Kirkwood, 1998). 

Variables or concepts, expressed as words or pictures, are joined with directional arrows 

based on how they relate to each other. Feedback loops—closed sequences of causes and 

effects--and problems that facilitate and inhibit them, are visually represented in a 

diagram of system relationships: in this case, a mental model (Doyle & Ford, 1998; 

Kirkwood, 1998). 

5.1.5 Objective 

The objective of this manuscript is to explore the relationships among migraine 

triggers, the pharmacological and non-pharmacological self-management approaches 

used, and the desired and reported outcomes of self-management approaches, including 

how these vary by social location, among women with migraine using a CC data 

collection tool. We analyze these data using techniques from dimensional analysis and 

complexity conceptualization measures (Frerichs et al., 2017; Ifenthaler et al., 2011) .  
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5.2 Methods  

5.2.1 Overview 

We developed two systems thinking data collection tools to explore women’s 

experiences with migraine: system support maps (SSMs, a structured systems thinking 

activity) and CCs (a type of causal loop diagram) (please see Figure 13). As our aim here 

is an exploration of the relationships between various aspects of women’s experiences 

with migraine, reported findings will come from the CCs. However, participants’ CC 

data were based on their SSM data. As such, we will briefly discuss both systems tools 

here. (Please see Chapter 4 for detailed analysis of SSM data.)  

The SSM and CC tool were designed to be used in community focus group 

settings and with options for both qualitative and quantitative analysis. This is a novel 

adaptation of group model building techniques from the field of system dynamics. We 

intended the tools to be both participatory and approachable (Hovmand, 2014). 

Additionally, participants completed a survey, either online or on paper, comprised of 

sociodemographic and basic health history questions (Please see Appendix D). During 

one 3-hour long focus group, participants completed the SSM and CC exercises (Please 

see Appendices A and B for focus group scripts).  
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Figure 13. Connection Circle Structure 

These tools have been explained in detail in Chapters 3 and 4. Briefly, to 

complete the CC activity, women determined their three most important: migraine 

triggers or features; self-management activities (preventive or abortive), and; most 

important outcomes of migraine treatment. The participants spent considerable time 

during the SSM activity identifying these and other aspects of their migraine 

experiences. If they desired, they could transfer data generated during the SSM activity 

to their CC. They were also encouraged to generate new data if they preferred. Using 

differently colored sticky notes, each woman wrote one variable on each note and 

positioned her notes along the circumference of a large circle that had been drawn on a 

sheet of poster-sized paper. Each woman then added a white sticky note labeled 

‘headache pain’ to her circle. Moving systematically around each sticky note/variable in 
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her circle, each participant asked herself, “Does a change in this variable affect any of the 

other variables on the circle?” If so, she used a black permanent marker to draw an 

arrow from the variable that caused the change to the variables affected. After 

completing one ‘round,’ many participants chose to complete a second. We then asked 

participants to examine their CCs, and using a highlighter marker, highlight the 

connections and circle the variables/sticky notes that were most important to them. We 

clarified that “important” could mean most challenging, most personally valuable, or 

any other way the participants wished to define it. After all participants completed the 

exercise, we discussed the women’s CCs and experiences with the exercise as a group. 

5.2.2 Participants 

After attaining university IRB approval, we recruited 19 women from a central 

North Carolina community using convenience sampling. Eligible women were between 

18-65 years of age, fluent in written and spoken English, and had been diagnosed with 

migraine. Initially, our sampling plan did not include income inclusion criteria. 

However, because part of our objective was to explore relationships by social location, 

after analyzing patterns that emerged in the first three focus groups, we moved to a 

theoretical sampling strategy focused specifically on women in low social locations 

(Charmaz, 2014; Patton, 2015). We also replaced the CC exercise with a different activity 

for the final seven participants (please see Chapter 3). All 19 participants completed 
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SSMs, and twelve of the 19 completed the CC activity. In this manuscript, we focus on 

the 12 participants who produced CC data. 

In response to one of our principal aims, data are presented by social location. 

Social location determination was based on an intersection of race, educational 

attainment, and number of times receiving public assistance as an adult, as documented 

in the survey completed by each participant: High (HSL, n=4); Moderate (n=2); and Low 

(n=6) (Guthrie et al., 2009).  

After informed consent, participants worked with a member of the study team to 

determine a convenient time and place for the focus group.  

5.2.3 Data Collection 

Each focus group lasted 3 hours, divided into two 75 minute blocks separated by 

a 30-minute break. Each focus group was digitally recorded and transcribed. During the 

first block, participants completed their SSMs on paper. After a break, participants 

completed their CCs on paper. Interested participants were encouraged to photograph 

their SSMs and CCs, as the study team collected all focus group products for analysis. 

Interested participants were also offered the opportunity to have graphic 

representations of their SSMs and CCs emailed to them.  
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5.2.4 Data Analysis 

Data from CCs produced by participants in the focus groups were considered 

alongside data produced in the first half of the focus group in the SSM exercise. While 

participants were given the choice to use variables they had identified during the SSM 

process or choose new variables, the majority of participants used data they had 

generated in their SSMs. One thousand, ninety-nine (1,099) data points from SSMs and 

CCs were aggregated and coded first using structural and in vivo strategies to identify 

maximum variation and richness of responses (Saldana, 2013). Codes were then 

condensed into 120 clusters across six categories (i.e., triggers, features, self-management 

strategies, needs, trade-offs, and outcomes). We did not predetermine the appropriate 

number of clusters, aiming to retain the detailed and evocative description provided by 

participants. Clusters were embedded into 49 broad themes across the six categories, 

ranging from four to thirteen themes per category) (Please see Figure 14). Each step was 

completed by two to three members of the study team, who discussed the sorting to 

resolve any disagreements.  



 

 
138 

 

Figure 14. Coding Flow 

The first author populated lists for each of the three CC categories 

(triggers/features, self-management activities, outcomes) that included every participant 

response. Responses were aggregated with SSM responses, coded, and clustered 

(described above). The author then created a matrix for each CC participant with all CC 

clusters and their respective listed along vertical and horizontal axes. A member of the 

study team then entered each participant’s CC data by hand, entering a ‘1’ in the matrix 

where a cluster on the vertical axis had been connected to a cluster on the horizontal 

axis. For connections highlighted by participants, a ‘2’ was entered in the matrix. In this 

way, the visual data produced during the focus group were converted to numeric data. 

After creating a matrix for each participant, connections were summed across matrices 

in aggregate, and then separately by social location group.  
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For the social location group exemplar CCs discussed later, participant matrices 

were converted into individual reverse pivot tables and imported into the systems 

thinking data visualization software, Kumu (Kumu Incorporated, n.d.). 

5.3 Findings 

Table 15 details participants’ sociodemographic information.  

Table 15. Participant Sociodemographic Information 

 Percentage (Count) 
Current Social Location (n=19) 

High 21% (4) 
Moderate 21% (4) 

Low 58% (11) 
Age (n=15) 

18-30 20% (3) 
31-40 7% (1) 
41-50 40% (6) 

51 and older 33% (5) 
Race (n=19) 

Black or African American 79% (15) 
White 16% (3) 

Mixed Race 5% (1) 
Highest Level of Education (n=18) 

Masters degree or higher 22% (4) 
Bachelors degree 22% (4) 
Associate degree 5.5% (1) 

Some college or technical training 22% (4) 
GED 5.5% (1) 

High School Diploma 11% (2) 
Less than 12th grade 5.5% (1) 

Less than 9th grade 5.5% (1) 
Number of times receiving public assistance as an adult (n=18)  

Never 61% (11) 
Two times 6% (1) 

Three times 11% (2) 
Four or more times 22% (4) 

Marital Status (n=18) 
Married 28% (5) 

Not married, and living with partner 5.5% (1) 
Not married, and not living with partner 44% (8) 

Separated/Divorced 22% (4) 
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5.3.1 From Dimensional Analysis to Conceptualization of Complexity 

When developing this study, we intended to use dimensional analysis, a 

qualitative analysis method with origins in grounded theory, as our primary analytic 

strategy to examine relationships between various aspects of women’s migraine 

experiences (Caron, 2000). Dimensional analysis techniques are used to develop 

understanding around the complexity of phenomena and the making of meaning 

(Kools, 1996). This approach aims to identify aspects, or dimensions, of phenomena 

rather than developing a unified theory, affording an exploration of the social 

construction of concepts and how they vary across perspectives and contexts, both micro 

(personal, immediate) and macro (class, race, gender, etc.), that inform personal 

meaning (Kneipp et al., 2013). The analysis culminates in the organization of all 

dimensions and properties of the phenomenon into an explanatory matrix, the 

“overarching framework for the analysis of complexity of a problematic situation” 

(Kools, 1996, p. 317).  

The dimensionalizing process revealed a central idea: conceptualization of 

complexity. The ways in which participants from various social locations understood 

and engaged with complexity in their mental models radically affected the way they 

constructed meaning in their self-management processes. The embodiment of this 

dimension—the conceptualization of complexity—seemed to be dependent on social 

location. Upon realizing this, rather than constructing the explanatory matrix, we 
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determined that we needed to better understand how conceptualizations of complexity 

choreographed various aspects of self-management, and explore the relationships to 

social location. Consequently, we dove more deeply into the differing conceptualizations 

of complexity among our participants.  

Methods to measure cognitive structures—in our case, conceptualizations of 

complexity—exist, but they tend to be either very time consuming and limited in 

precision, or are highly automated and computer-based (Ifenthaler et al., 2011). Both of 

these have merits for analyzing quantitative data, and to our knowledge, these tools 

have not been adapted for qualitative use.  To do so in a way that was consistent with 

the theoretical foundations of the more established quantitative versions, we 

collaborated with researchers who adapted measures of cognitive structure to measures 

of conceptualization of complexity (Frerichs et al., 2017; Ifenthaler et al., 2011).  With 

their support, we reimagined these measures qualitatively. Therefore, our 

measurements of complexity here are based on Frerichs et al.’s (Frerichs et al., 2017) 

adaptation of Ifenthaler’s (Ifenthaler et al., 2011) network analysis measures of breadth, 

depth, and structural complexity of conceptualization.  

5.3.2 Conceptualizations of and Capacity for Complexity 

The “central dimension that provided the most fruitful explanation of the 

phenomenon under consideration,” referred to as the perspective in dimensional analysis, 
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was the capacity to entertain and engage with complexity while navigating life with 

migraine (Kools, 1996, p. 318). This ‘complexity tolerance’ had the ability to block, 

facilitate, and shape processes in women’s’ migraine management more than any other 

dimension. As part of our primary objective here is to explore findings by social 

location, to structure the Finding section, we will: 1) examine the clusters of triggers, 

features, self-management activities, and outcomes that participants in the three social 

locations used to build their CCs; and 2) present an exemplar CC from each of the three 

social location groups, and discuss their respective complexity conceputalizations and 

thresholds by qualitatively applying Frerichs et al.’s complexity conceptualization 

measures (Ifenthaler et al., 2011).  

5.3.3 Most Common CC Themes and Clusters Across Categories 

Each participant chose her three most important variables/concepts, which were 

sorted into codes in each of three categories: triggers or features; self-management 

activities, and; outcomes. Because each participant chose nine variables (three in each 

category), each category had the same number of codes, for 108 total CC codes, or 26 in 

each of the three categories (nine variables per participant, multiplied by 12 

participants). Configuring the codes into clusters reduced the number from 108 codes to 

28 clusters. Of the 120 possible clusters, as determined by SSM analysis, participants 

incorporated 28 into their CCs. Of the 49 possible themes, 24 were found in the 
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aggregated CCs. Some clusters were represented more than once in the same theme, 

indicating that participants mentioned more than one of their constituent codes. For 

example, the outcome theme ‘upbeat and engaged’ includes both clusters ‘have more 

energy’ (including codes ‘have more ENERGY’ and ‘more energy’) and ‘go more/get 

out’ (including codes ‘travel,’ ‘go more,’ and ‘go shopping/have fun,’ among others). 

Table 16 illustrates aggregate theme frequencies in each CC category, with highest 

frequencies in bold. Theme names are capitalized and in parentheses, to distinguish 

them from cluster names.  

The outcomes category demonstrated the most variation, with 13 unique themes, 

compared to ten in the triggers/features category and five in the self-management 

category. Within the outcomes category, the themes ‘upbeat and engaged’ and ‘less 

stress/more relaxation’ were mentioned most frequently. In the self-management 

category, ‘isolation, withdrawal, avoidance’ was the most common theme.   
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Table 16. Cluster Frequencies in Aggregate (Most Common Bolded) 

TRIGGER CLUSTERS   

(NOISE) 1 

(LIFE STRESSORS) 3 

(LIGHT AND CHANGES IN LIGHT) 1 

 (PHYSICAL/MEDICAL SITUATIONS) 3 

(PHYSICAL EXERTION) 1 

(EATING OR SLEEPING SCHED IRREGULARITIES) 2 

(ENVIRONMENTAL FACTORS) 2 

(SMELLS) 2 
FEATURES 

(NAUSEA/VOMITING, DIZZINESS, SWEATING)  1 

(CHANGES/DEFICITS IN NORMAL ABILITIES) 3 
SELF-MANAGEMENT   

(MEDICATION, SUPPLEMENTS, FOOD, DRINK) 3 

(ISOLATION, WITHDRAWAL, AVOIDANCE) 4 

(STRESS MGMT/RELIEF & RELAXATION) 1 

(NON-PHARM, CAM, LIFESTYLE) 2 

(PROACTIVELY ENGAGING OTHERS) 2 

OUTCOMES 

(+PRODUCTIVE/PARTICIPATE IN WHAT I WANT TO DO) 2 

(+MANAGE CHALLENGES BETTER) 1 

(+LESS MEDICATION & MED-RELATED INCONVEN) 2 

 (+TIME ALONE/AWAY) 1 

(+UPBEAT AND ENGAGED) 4 

(+LESS STRESS/MORE RELAXATION) 4 

(+INVESTMENT IN MYSELF) 2 

(+LOWER HA FREQ) 1 

(SHORTER HA DURATION) 1 

(+LESS FEAR) 1 

(+LOWER SEVERITY) 1 

(+BETTER INTERAXNS/RELATIONSHIPS) 2 

(+LIVING NOT EXISTING) 1 
 



 

 
145 

5.3.4 Connections by Social Location 

A connection represents an arrow drawn by a participant to join two 

variables/concepts, indicating that a change in one of the variables affects a change in the 

other. We created lists for each SL group showing the clusters and themes that were 

most connected in the respective groups (Tables 17-19). Here, we have listed the clusters 

into which the codes were grouped, as well as their assigned themes. Themes are 

capitalized and in parentheses. Outcomes of self-management activities were 

distinguished using “+,” and trade-offs with “–“ signs. 
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Table 17. Highest Number of Cluster Connections: HSL 

MOST HSL CLUSTER CONNECTIONS 

noise/ sounds (NOISE) 

light (LIGHT AND CHANGES IN LIGHT) 

sleep or lack of sleep (EATING OR SLEEPING SCHED IRREGULARITIES) 

weather (ENVIRONMENTAL FACTORS) 

inability to move or speak (CHANGES/DEFICITS IN NORMAL ABILITIES) 

blurry vision/ vision loss (CHANGES/DEFICITS IN NORMAL ABILITIES) 

fainting (CHANGES/DEFICITS IN NORMAL ABILITIES) 

strong smells (SMELLS) 

medication (MEDICATION, SUPPLEMENTS, FOOD, DRINK) 

specific eating & drinking behaviors [preventive and at episode] (MEDICATION, 
SUPPLEMENTS, FOOD, DRINK) 
exercise [preventive] (NON-PHARM, CAM, LIFESTYLE) 

speak up [to address triggering situation] (PROACTIVELY ENGAGING OTHERS) 

get help (PROACTIVELY ENGAGING OTHERS) 

less medication-related worry/inconvenience (+LESS MEDICATION & MED-RELATED 
INCONVEN) 
go more/get out (+UPBEAT AND ENGAGED) 

no hassles/less stress in environment (+LESS STRESS/MORE RELAXATION) 

investment in myself (+INVESTMENT IN MYSELF) 

relieves stress (+LESS STRESS/MORE RELAXATION) 

less stress/anxiety in self (+LESS STRESS/MORE RELAXATION) 
inconvenience/difficulty with trying to do the SM (LESS INCONVENIENCE/DIFF TRYING TO 
DO SM) 
less fear (+LESS FEAR) 
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Table 18. Highest Number of Cluster Connections: MSL 

MOST MSL CLUSTER CONNECTIONS 

personal behavioral practices (STRESS MGMT/RELIEF & RELAXATION) 
sleep (ISOLATION, WITHDRAWAL, AVOIDANCE) 
medication-related challenges/inconveniences (+LESS MEDICATION & MED-RELATED 
INCONVEN) 
no hassles/less stress in environment (+LESS STRESS/MORE RELAXATION) 
feel like myself again (+INVESTMENT IN MYSELF) 
more sleep [preventive] (NON-PHARM, CAM, LIFESTYLE) 
no headaches [lower frequency] (+LOWER HA FREQ) 

 
Table 19. Highest Number of Cluster Connections: LSL 

MOST LSL CLUSTER CONNECTIONS 
stress/ worry/ anxiety (LIFE STRESSORS) 
nausea or vomiting (NAUSEA/VOMITING, DIZZINESS, SWEATING)  
extreme temperatures: hot or cold (ENVIRONMENTAL FACTORS) 
cigarette smoke (SMELLS) 
rest in darkness (ISOLATION, WITHDRAWAL, AVOIDANCE) 
be productive (+PRODUCTIVE/PARTICIPATE IN WHAT I WANT TO DO) 
medication-related challenges/inconveniences (+LESS MEDICATION & MED-RELATED 
INCONVEN) 
migraine goes away [duration] (SHORTER HA DURATION) 
less pain (+LOWER SEVERITY) 
interactions with other people (+BETTER INTERAXNS/RELATIONSHIPS) 
muscle tension/ spasm (PHYSICAL/MEDICAL SITUATIONS) 
medical conditions (PHYSICAL/MEDICAL SITUS) 
lay down/rest in quiet environment (ISOLATION, WITHDRAWAL, AVOIDANCE) 
handle situations that arise (+MANAGE CHALLENGES BETTER) 
have more energy (+UPBEAT AND ENGAGED) 
keep commitments (+BETTER INTERAXNS/RELATIONSHIPS) 
better mood (+UPBEAT AND ENGAGED) 
feeling overwhelmed/feeling angry (LIFE STRESSORS) 
cool environment (ISOLATION, WITHDRAWAL, AVOIDANCE) 
quietness (+TIME ALONE/AWAY) 
go more/get out (+UPBEAT AND ENGAGED) 
emotional costs of doing the SM activity (NEW!! LESS PERSONAL COSTS OF DOING SM 
ACTIVITY) 
calmer (+LESS STRESS/MORE RELAXATION) 
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5.3.5 Exemplar CCs by Social Location 

We used Kumu data visualization software to graphically represent three 

participant CCs (Kumu Incorporated, n.d.). Each of the CCs was intended to be an 

explicit rendering of a mental model: the implicit complex interrelationships inherent in 

managing migraine.  Consistent with the colors of the sticky notes used in the focus 

groups, in the Kumu maps, triggers and features are pink, self-management strategies 

are orange, outcomes of self-management are blue, and the ‘headache pain’ variable 

(common to all CCs) is grey. Thicker lines connecting variables indicate that the 

participant highlighted that connection. Dashed lines connecting variables indicate an 

inverse relationship between the variables. For example, in Ella’s map below (Figure 15), 

the pink trigger ‘noise/sounds’ is connected by a dashed line to the outcome ‘be 

productive,’ indicating that as the amount of noise and sounds triggers increase, the 

amount of her productivity outcome decreases. In contrast, the ‘noise/sounds’ trigger is 

connected by a solid line to the ‘stress/worry/anxiety’ trigger, meaning that as the 

amount of noise/sounds increases, her stress/worry/anxiety also increases.    
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5.3.6 Low Social Location: Ella 

 

Figure 15. Ella’s CC 

Ella’s CC/mental model reveals more dashed line/opposite connections than 

solid lines between variables. As expected, all three of Ella’s triggers affect her headache 

pain. However, as mentioned above, her CC reveals a same-direction relationship 

between triggers, indicating that a noisy environment may additively (or exponentially) 

trigger a migraine. Both triggers in question have strong connections to ‘headache pain,’ 

indicating important relationships. It is not surprising that Ella would be invested in 

avoiding noisy environments, which is reflected in her selection of ‘rest in darkness’ 
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(part of the ‘Isolation/Withdrawal/Avoidance’ theme) as one of her most important self-

management activities.  

Ella’s CC reveals two feedback loops: a balancing loop between the self-

management activity ‘medication’ and the outcome ‘handle situations that arise;’ and a 

reinforcing loop between the ‘stress/worry/anxiety’ trigger and the ‘be productive’ 

outcome. Balancing feedback loops, or negative feedback loops, seek a goal of balance 

between the variables involved. If the level of one variable is above the goal, the 

balancing mechanism pushes it down; if the level of the variable is below the goal, the 

mechanism raises the level up (Kirkwood, 1998). In Ella’s case, as she increases the 

amount of medication, her ability to handle situations that arise also increases. Once her 

ability to manage situations in her environment reaches an appropriate level (as 

determined by Ella), she needs less medication, and its amount will decrease. 

Reinforcing, or positive, feedback loops reinforce changes in levels of variables with even 

more change. This pattern of growth is referred to as exponential (Kirkwood, 1998). In 

Ella’s example, if her levels of stress increase, her levels of productivity decrease; when 

her levels of productivity decrease, her levels of stress increase (opposite relationships in 

both directions as indicated by dashed connecting arrows). The converse is also true: as 

Ella’s stress levels decrease, she can be more productive. However, according to her 

CC—her mental model for migraine self-management—none of her most important 

variables directly mitigate her stress. In her model, the only two ways to reduce stress 
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are to avoid noisy environments or be more productive. However, an increase in 

‘noise/sounds’ decreases her productivity, as well as increases her stress AND increases 

her headache pain. The ‘noise/sounds’ trigger is not connected to any self-management 

activities, and according to the directionality of her arrows, no other concepts in her 

mental model affect one of her most important triggers of headaches, sources of stress, 

and interrupters of productivity. Considering that another of her most important 

outcomes— ‘less medication-related worry/inconvenience’—is only affected by a 

decrease in stress, we see that something as seemingly innocuous as an increase in noise 

can simultaneously trigger a migraine, raise stress levels, and decrease the availability of 

all three of her outcomes. Her only identified intervention in this cycle is taking 

medication, which, according to her model, may help her handle situations that arise 

and may decrease headache pain, but in the face of exponential growth of stress levels, 

may not grant her reprieve from cascading negative outcomes. 
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5.3.7 Moderate Social Location: Billie 

 

Figure 16. Billie’s CC 

Billie’s CC has one more same-direction connections than opposite-direction 

connections. All her triggers directly affect her headache pain. Like Ella’s, Billie’s map 

shows one outcome with only one connection, and in this case, the connection is to 

another outcome that, per the CC, can only be achieved by resting in darkness. In fact, 

‘rest in darkness’ is the only self-management activity connected to all three of her 

important outcomes. 

Two of Billie’s three self-management strategies— ‘rest in darkness’ and ‘sleep’—

fall into the ‘Isolation/Avoidance/Withdrawal’ theme, and from the perspectives of those 
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around her, may seem similar. ‘Medication,’ her third self-management strategy 

contributes to reduced headache frequency and reduces headache pain, but also makes 

her sleep more. While sleep reduces her exposure to two of her three triggers and 

reduces headache pain, it does not contribute to attaining any of her outcomes.  

Billie’s CC reveals one balancing feedback loop, between light and sleep. Billie 

did not create the same feedback loop with ‘rest in darkness.’ 

Billie’s CC provides a clear example of a dynamic we recognized in several 

participants’ maps: the tacit inclusion of ‘headache pain’ as a mediator. Billie’s CC shows 

a strong connection between her ‘no hassles/less stress in environment’ and ‘less 

medications’ outcomes. On the surface, the relationship between these two is not 

obvious. Upon being asked what about a hassle-free environment made it possible for 

her to reduce her amount of medication, after some consideration, Billie indicated that a 

less stressful environment meant fewer headaches, and fewer headaches resulted in 

fewer medications. Repeatedly, participants would ‘skip’ the headache pain step, 

demonstrating assumptions in mental models that may not have been revealed without 

the use of a CC. Even when explicitly asked, most participants struggled to articulate 

aspects of their mental models that were so deeply-ingrained, they were taken as a 

given. 
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5.3.8 High Social Location: Nina 

 

Figure 17. Nina’s CC 

 Nina’s map reveals a dramatically different level of complexity than either Ella’s 

or Billie’s. During her focus group, Nina spent more time working on her CC than 

anyone else. She repeatedly expressed wonder at the number of interrelationships. Nina 

opted to include features in her CC instead of triggers. Notably, all three of her features 

have important feedback loops with her ‘get help’ self-management activity, though the 

only balancing relationship/feedback loop is seen with fainting. In other words, for 
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Nina, getting help with troublesome features does not lessen the experiences of ‘blurry 

vision/vision loss’ or ‘inability to speak or move,’ but does lessen ‘fainting.’  

Nina’s is the only CC of the three exemplars that places arrows moving from 

‘headache pain’ to other variables. Two of Nina’s outcomes (‘living not existing’ and 

‘less fear’) have balancing feedback loops with ‘headache pain,’ but her third outcome 

(‘go more/get out’) is only connected to ‘headache pain’ with a solid arrow, indicating 

that the more she experiences one of her outcomes, the more headache pain she will 

have. Similarly, Nina’s CC shows balancing feedback loops between all her features and 

all her outcomes: again, the more of her desired outcomes she experiences, the worse her 

troublesome features become, which, in turn, reduces the amount of positive outcomes 

she can experience.  

5.3.9 Social Location CCs: Overall 

The exemplar CCs share some commonalities. Each of the women—Ella (LSL), 

Billie (MSL), and Nina (HSL)—identified ‘medication’ and either ‘rest in darkness’ or 

‘sleep’ clusters among their three self-management strategies. Billie and Ella chose two 

self-management activities that were closely related to each other (‘sleep’ and ‘rest in 

darkness’ for Billie and ‘medication’ and ‘caffeine’ for Ella), reducing the variation in 

types of self-management that they consider most important. Nina was the only one of 

the three that included a proactive self-management strategy in her CC.  
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5.4 Discussion  

5.4.1 Conceptualization of Complexity 

The exemplar CCs demonstrate visible differences in levels of complexity of 

participants’ mental models around migraine self-management, which proved to be the 

key concept distinguishing them. As we have demonstrated, the variables included in 

the CC exercise were much less diverse than those identified in the SSM exercise, and 

the three social location groups often identified clusters in the same themes. So, while 

the variables chosen by participants across social locations were similar, their 

understandings of the relationships between these variables were different. We believe 

that each woman’s capacity for and conceptualization of complexity—not to be confused 

with intelligence or cognitive ability—is one of the key dimensions influencing her self-

management behaviors. This suggests two equally important and distinct, yet 

overlapping interpretations.  

First, across social locations, the connections and relationships between 

variables—the mental models organizing them—differ at least as much, if not more, 

than the variables themselves. As such, women in diverse social locations may benefit 

from approaches to migraine treatment and self-management education tailored to these 

differences. To do this, we need to unpack and evaluate how the women conceptualize 

complexity, and how their conceptualizations influence learning, behavior, and capacity 

for change.  
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Second, and more broadly, conceptualizations of complexity influence myriad 

behaviors and decisions beyond migraine self-management. Living and trying to 

function with a truncated tolerance for complexity could further entrench the health and 

social inequities already experienced by women in low social locations by limiting 

choices and motivating counterproductive behaviors. As systems thinkers and equity 

researchers, we recognize the need to examine our social, economic, and political 

structures for the ways they create disproportionate demands on people in low social 

locations.  

5.4.2 Evaluating Distinct Conceptualizations of Complexity 

To begin a wider, interdisciplinary conversation about capacity for complexity in 

self-management research and program design, we developed a qualitative version of 

Frerichs’ network analysis measures of breadth, depth, and structural complexity of 

conceptualizations to apply to migraine self-management (Frerichs et al., 2017; Ifenthaler 

et al., 2011). “Evaluations of participants’ conceptualizations can offer facilitators [or 

researchers or clinicians] information about specific characteristics or parts of an issue 

that are becoming more or less clear to participants…this information is useful to guide 

learning and improve decision-making” (Frerichs et al., 2017, p. 3). 
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Table 20. Conceptualization of Complexity Table 

Measure Indicator Operationalization LSL MSL HSL 

Depth of 
Conceptualization: 

Shallowness 

The number of isolated 
concepts without 

connections indicating 
limited understanding 
of the phenomenon in 

question 

Number of clusters 
with only one 

arrow connecting it 
to anything else 

1 2 0 

Depth of 
Conceptualization: 
Surface Structure 

The number of 
connections between 
concepts indicating 

understanding of how 
concepts fit together 

Total number of 
connections 

between clusters 
22 20 62 

Structural 
Complexity of 

Conceptualization: 
Connectedness 

Overall measure of 
connectedness 

indicating a deeper 
understanding of 

complexity underlying 
subject matter 

Number of clusters 
with at least one 

arrow coming to it 
and one arrow 
going from it 

6 6 10 

Structural 
Complexity of 

Conceptualization: 
Cyclic Structures 

A measure of 
understanding 

complex associations 
and relationships 

Number of 
feedback loops 

2 1 18 

 
Using Nina’s (HSL), Billie’s (MSL), and Ella’s (LSL) CC data, Table 20 presents a 

clear and concise evaluation of the levels and types of complexity conceptualizations in 

the three participants’ CCs.  The table shows dramatic differences in depth, breadth, and 

structure of complexity between the CCs of the HSL participant and those in the MSL 

and LSL groups. Distinguishing the different facets of conceptualization allows for 

greater precision in developing interventions and recommendations.  
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In the future, these measures could be tailored for specific projects and 

populations and quantified using network analysis techniques. In their current form, we 

believe that these measures provide a convenient and approachable way of evaluating 

conceptualizations of complexity based on CC exercises with women managing 

migraine that could be useful to investigators, clinicians, and program planners. After 

testing and validation, we envision these measures being used before, throughout, and 

after self-management programming to evaluate progress, or as baseline measures in 

concert with CCs, to select areas of focus for learning, intervention, and education 

efforts.  

5.4.3 Complexity and Equity 

To be clear, we are not conflating a capacity or tolerance for complexity with 

intelligence; we are curious about complexity capacity resulting from occupying a given 

social location, rather than as a permanent trait. While conceptualizations of complexity 

are probably influenced by education levels and other intersecting factors contributing 

to social location, it is worth noting that women in LSLs likely have different daily 

experiences and demands requiring complexity capacity than women in HSLs. As a 

simple example, the women in HSLs arrived at our focus groups in their own cars, 

having driven themselves. Several women in LSLs had to coordinate rides with friends 

or family members, arrange to take a series of buses, or needed a taxi voucher. These 
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women dedicated over half of their day, leveraged personal connections, and 

coordinated complex logistics to get to and from a three-hour focus group that met 

within a few miles of their homes. Navigating social disadvantage and occupying a 

LSL—however temporary—require large proportions of finite mental, cognitive, and 

physical efforts. Perhaps different conceptualizations of complexity are more the result 

of less available bandwidth than innate cognitive ability.  

There is a growing body of literature across disciplines aimed at understanding 

and measuring the mechanisms of social location-related demands on health and 

cognition. The allostatic load and weathering models have demonstrated the ability of 

chronic stressors like those associated with poverty, racial discrimination, and childhood 

maltreatment to catalyze physiologic dysregulations such a hypothalamic shrinkage and 

remodeling and increases in inflammatory biomarkers that affect physical and mental 

capabilities long after the stressors are removed (Borsook et al., 2012; Geronimus, 

Hicken, Keene, & Bound, 2006; Juster, McEwen, & Lupien, 2010; Maleki et al., 2012; 

McEwen, 1998).  Human development researchers have advanced evidence of the effects 

of toxic stress from adverse childhood events and its lasting influence on genetic 

predispositions, emerging “brain architecture,” and lifelong health (Shonkoff et al., 2012, 

p. e232).  

Burgeoning research on behavior in poverty may offer additional insight into the 

effects of social location on cognition and mental capacity, including the capacity for 
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complexity. The concept of time perspective, or how one weighs the past, present, and 

future in decision-making, has been correlated with measures of socioeconomic status 

and health. In one study, people similar to our LSL group, with less education and lower 

self-rated health, exhibited a more fatalistic and less futuristic orientation in decision 

making, agreeing that planning for the future is not possible because things change so 

much and that “whatever will be, so it doesn’t really matter what I do”(Guthrie et al., 

2009, p. 2146). Compare this to a LSL participant’s explanation for her low number of 

self-management activities: “Planning is hard because I never know what tomorrow will 

bring” (Participant 3). 

In migraine, external locus of control, akin to a fatalistic attitude toward future 

events, is associated with greater disability and pain severity, being a woman, and 

occupying a low social location (Hedborg et al., 2011; Seng & Holroyd, 2010; Stewart et 

al., 2013). In our focus groups, the women in low social locations demonstrated less 

variety and agency in migraine self-management behaviors and lower aspirations in 

desired outcomes (please see Chapter 4). Their primary choices in self-management 

were isolation and withdrawal, emblematic of disengaged coping, and have been 

correlated with depressive symptoms (Kneipp & Beeber, 2015; Tobin et al., 1989). When 

faced with the CC exercise, many LSL and MSL participants preferred not to or were 

unable to engage with the level of complexity that the HSL women did. Some of the LSL 

women expressed that the exercise was simply too overwhelming when taken in the 
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context of their already overwhelming lives (please see Chapter 3).  

Behaviors considered ‘less capable’ and less healthy, such as disengaged coping 

strategies and short-term decision making, have been associated with people in low 

social locations, which has contributed to broader social assumptions about the desires 

and behaviors people in this group e.g., the ‘culture of poverty’ wherein people in 

poverty are thought to be less motivated, more opportunistic, and less civic-minded 

(Gorski, 2008; Krieger, 2008). Research on scarcity behavior in neuroscience and 

psychology offers a compelling counter-narrative. Scarcity behaviors such as tunneling 

or ‘attentional capture,’ a single-minded focus on managing the scarcity at hand, has 

demonstrated a deleterious effect on executive function, working memory, and self-care 

behavior in poverty, but also in other domains in groups that are not poor, such as time 

scarcity in HSL populations (Mani, Mullainathan, Shafir, & Zhao, 2013).  

Navigating daily life is arguably more complex for people who do not benefit 

from the ways value and opportunity are socially structured. Sustaining the high levels 

of chronic stress that come with occupying a low social location and managing 

competing demands on scarce resources constitute high levels of complexity. Exemplars 

Ella and Billie did not identify as many connections or feedback loops in their CCs as 

did Nina, from the HSL group. Rather than assume that the LSL and MSL women in our 

sample were less capable of conceptualizing complexity in migraine self-management, 

we see this as a call to examine the other sorts of complexities they are already 
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managing. Systems approaches allow us to examine complex self-management 

behaviors in the context of the equally complex structural determinants of health and 

equity.  

5.4.4 Limitations  

CCs were completed over 75 minutes in one focus group. More time and, ideally, 

repeated meetings may have allowed us to probe more deeply into participants’ 

understandings of interrelationships, or lack thereof, in their CCs.  

As we suspect that social context factored significantly into the LSL and MSL 

participants’ conceptualizations of complexity, completing CCs in groups of similar 

social location may have increased the ease with which participants shared details about 

daily challenges.  

Finally, we believe that combining the CCs with a strengths-based problem 

solving tool could provide socially disadvantaged women with better support in 

examining the interrelated complexities of self-management and their lives, more 

broadly (please see Chapter 3). The HSL women, perhaps due to higher levels of 

education, self-efficacy, or agency, seemed more prepared to engage in problem solving 

behaviors. Sensitizing participants to these skills ahead of the CCs may prove helpful 

when encountering difficulty or feelings of being overwhelmed by the process.    
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5.5 Conclusions 

We developed a causal loop diagramming exercise for community-based data 

collection with groups of women managing migraine. These CCs were designed to 

provide visual mental models to explore the relationships between the women’s most 

valuable migraine triggers and features, self-management activities, and outcomes of 

self-management. In addition to identifying the most important aspects of their migraine 

experiences, the CCs revealed sharp distinctions between the conceptualizations of and 

capacity for complexity in the women’s self-management strategies and priorities. 

Women in higher social locations identified more connections and feedback loops, and 

scored higher on measures of strength, depth, and breadth of complexity that women in 

LSLs and MSLs did. Rather than assume that women in HSL are more capable of 

conceptualizing complexity and have more sophisticated mental models, we believe that 

our findings indicate a need to better understand what sorts and levels of complexity 

women in LSL and MSL are already managing, and how this may affect their capacity 

for migraine self-management as we currently conceive of it.  
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Chapter 6: Summary, Next Steps, and Conclusion 

6.1 Summary 

Social inequality is one of the biggest threats to the global economy, social 

cohesion, and public health (Bor, Cohen, & Galea; Elliott, 2017). Social and structural 

determinants of health and equity continue to dictate better outcomes for some groups 

than for others (Jones, 2014; Marmot, 2005). We, in the work of nursing, public health, 

and medicine, have a mandate to work toward health equity: the highest level of health 

for all. To dismantle the mechanisms that create and perpetuate injustice, we first must 

critically examine the systems and structures that arbitrate agency, equity, and access.   

The overarching aim of this dissertation was to explore health equity and agency 

through a community-engaged, systems thinking lens, using women with migraine as a 

paradigmatic case. A common and debilitating neurobiological condition, migraine has 

no cure, affects almost three times as many women as men, and disproportionately 

disables women occupying low social locations (Burch et al., 2015a; Stewart et al., 2013). 

A dearth of effective and affordable treatment options has rendered non-

pharmacological self-management a crucial part of living with migraine, yet clinical 

treatment guidelines consistently emphasize pharmacological intervention (Becker et al., 

2015; Diamond et al., 2007). Much of migraine research is epidemiological (Burch et al., 

2015b; Buse et al., 2013; Lipton, Serrano, Holland, et al., 2013). The resulting gap in 
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knowledge around the experiences and needs of women navigating the complexities of 

life with migraine is especially pronounced for those who are less likely or able to access 

systems that document and treat it. With this dissertation, I have attempted to begin 

filling some of those gaps. By learning about the challenges and experiences of 

managing migraine from women, themselves, I am establishing a program of research 

built on their perspectives, with their help. 

In Chapter Two, I introduced Critical Systems Thinking (CST) as a novel and 

significant way to frame health equity research and policy efforts. CST was developed 

by systems scientists who determined that general systems theory, while excellent for 

examining, predicting, and controlling the behaviors of biological and designed ‘hard 

systems,’ was not easily applied to complex human problems, such as poverty, opioid 

addiction, or community violence (Checkland & Scholes, 1990). Assuming that 

everything in the world is interconnected, CST approaches offer theoretical and 

methodological options to incorporate complexity, dynamism, and historical 

situatedness into the study of social problems. CST’s three main tenets—boundary 

critique, methodological pluralism, and an explicit orientation to social justice—present 

opportunities to examine shifting, persisting, and poorly-defined health equity 

challenges in a more egalitarian and critical way (Midgley, 2006; Watson & Watson, 

2014). I argue that CST approaches are well-suited to research on migraine self-

management, especially with socially disadvantaged women. CST methods foster 



 

 
167 

participatory problem-structuring processes while acknowledging the gendered, 

dismissive aspects of migraine discourse that minimize the personal experiences of 

people wrestling with the condition (Frerichs et al., 2016). CST approaches can 

accommodate the dynamic complexity of migraine self-management as it intersects with 

social and distributional injustice.  

In Chapter Three, I described a systems thinking data collection approach that 

can feasibly be applied to study migraine self-management behaviors in women in 

diverse social locations using a complexity/systems science framework. Our study team 

crafted a two-part activity for use in community-based focus groups. First, using system 

support maps (SSM), a structured concept mapping activity, participants tracked a 

migraine episode from triggers through self-management needs, strategies, and desired 

and actual outcomes. Next, we used a causal loop diagramming activity called a 

connection circle (CC) to delve deeper into the relationships between triggers, self-

management behaviors, and outcomes. Part two—while often enlightening for 

participants in higher social locations (HSL)—left more vulnerable women feeling 

overwhelmed and defeated, with a solution to one challenge becoming the cause of 

another. Through constant comparison analysis (Charmaz, 2014), we recalibrated the 

approach using a combination of theory, clinical experience, and participant feedback to 

replace the CC with an individually-tailored, strengths-based problem solving activity 

highlighting relationships and trade-offs in a more agential, actionable way.  
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Bringing a critical lens and strengths-based approaches to work with vulnerable 

populations can replace traditional deficit thinking in healthcare, developing options for 

leveraging resources and understanding complex health behaviors without losing sight 

of systemic, distributional justice issues. I argue that these tools can provide a way to 

extrapolate the complexities of actual self-management behaviors and challenges faced 

by vulnerable women with migraine, versus what they may be instructed to do by a 

medical model that does not always account for the social and structural determinants of 

equity and health. 

In Chapter Four, I explored women’s experiences of living with and managing 

migraine and how they differed by social location. Our study team used a SSM data 

collection tool to identify and describe migraine triggers, the pharmacological and non-

pharmacological self-management approaches used to reduce triggers and treat acute 

episodes, and what outcomes are most important in achieving a high quality of life. 

Nineteen women between the ages of 18-69 completed a survey and participated in a 

focus group, where they completed their maps. After aggregating the data for analysis, 

we divided the 19 participants into three social location groups based on an intersection 

of education, race, and number of times receiving public assistance (Guthrie et al., 2009). 

Using qualitative content analysis, we identified the most prominent triggers, features, 

self-management activities, needs for self-management, and meaningful outcomes to 

self-management across social locations (Hsieh & Shannon, 2005; Sandelowski, 2000). 
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 Consistent with the literature, ‘life stressors’ emerged as a top trigger for all 

groups, though how participants described stressors varied by social location (Borsook 

et al., 2012). Women in low social locations (LSLs) were more likely to engage in 

isolating and avoidant self-management activities, and women in HSLs were more likely 

to use proactive, complementary, and integrative approaches. Women in LSLs identified 

more concrete needs, such as specific objects or environmental requirements (e.g., 

darkness, quiet), while women in HSLs identified personal qualities and behaviors as 

needs for self-management (e.g., discipline, memory). Finally, women in LSLs identified 

reduction in migraine severity as their most commonly cited outcome, while women in 

HSLs identified self-investment as their most valued outcome. Overall, women in HSLs 

demonstrated more agency in their choices for self-management and abilities to achieve 

their outcomes, many of which were related to personal development. Women in LSLs 

seemed to have lower expectations for self-management, and were more focused on the 

migraine experience, itself.  

In Chapter 5, I described the relationships among migraine triggers, the 

pharmacological and non-pharmacological self-management approaches used, the 

desired and reported outcomes of self-management approaches, and how these vary by 

social location among women with migraine. Our study team used the CC exercise to 

collect data and applied analytic techniques from dimensional analysis and complexity 

conceptualization (Frerichs et al., 2017; Kneipp et al., 2013; Kools, 1996). Twelve of the 19 
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women from our sample (please see above) completed the CC exercise. 

‘Conceptualization of complexity’ was a key dimension in understanding how women 

worked through the relationships and connections in their CCs. Using an exemplar from 

each of the three social location groups, we explored the differences in breadth, depth, 

and structure of complexity in each. The HSL participant’s CC was, by far, the most 

complex of the three. In conversation with the literature on scarcity and stress, we 

considered whether people in lower social locations must regularly accommodate higher 

levels of complexity to navigate oppressive systems and structures, and how this may 

affect their capacities for complexity in migraine self-management (Mani et al., 2013; 

McEwen, 2000b).  

6.2 Next Steps 

The health equity and migraine conversation is really about who is entitled to a 

high quality of life. We know from the migraine literature that women in LSLs are 

disproportionately burdened by the condition (Burch et al., 2015a; Buse et al., 2013; 

Stewart et al., 2013). My findings support this, and further indicate that these women 

have different experiences with, and relationships to, migraine than women in HSLs. 

This dissertation has demonstrated that distinctions among experiences and needs in 

migraine by social location warrant further exploration. However, relying on traditional 

tools and theoretical frameworks, such as those attributing poor health to either genetic 
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predisposition or individual behavior, risks perpetuating inequitable outcomes by 

reinforcing myths such as the ‘culture of poverty’ and gendered migraine discourse 

(Gostin & Powers, 2006). That migraine disproportionately disables women in LSLs is 

well known; what is not well known is what steps to take at structural, community, and 

individual levels to combat this inequity. Simply stated, if we always do what we’ve 

always done, we’ll always get what we’ve always gotten: the documentation, versus 

reduction, of disparity; well-intended but culturally tone-deaf programming; and the 

same gatekeepers acting as arbiters of knowledge. Based on my findings here, to begin 

shifting our frames for research, practice, and policy, I suggest using principles and 

methods from CST to connect individual experiences of inequity to systems and 

structures that disproportionately advantage some groups and disadvantage others.  I 

will structure this discussion using an adaptation of Dr. Camara Jones’ three levels of 

racism, reworked here to represent three intersecting levels of opportunity for those of 

us in nursing and public health to shift our approaches to migraine, specifically, and 

health equity, more broadly (2000). The three levels of opportunity discussed here are 

institutional, personally-mediated, and internal. Immediately following, I will detail 

three areas for future work to address inequities at each of these levels.  
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6.2.1 Institutional/Structural Inequity 

Institutionalized or structural inequity is normative and assumed, exemplified 

by differential access to power in the forms of knowledge, resources, and ability to 

control the representations of oneself (Jones, 2000). In migraine, this is demonstrated by 

trivialization and stigma that result in low levels of research funding and medical 

education, and inconsistent policies supporting people with migraine. For example, as of 

2015, migraine research was funded at less than 1/20th of one percent (1%) of the 

National Institutes of Health annual budget—approximately $20 million per year, or 55 

cents per person with migraine (Robbins, 2015). This lack of federal funding means that, 

very often, industry preferences determine research priorities. These priorities may not 

align with the needs of those arguably most marginalized from the process: women in 

low social locations. Medical schools average three hours (pre-clinical and clinical 

combined) of headache training, and only 80% of neurology residencies have at least one 

lecture dedicated to headache (Young, Rosen, & Sheftell, 2007). Even for people with 

migraine who have access to systems and resources to advocate for and represent 

themselves, these are infuriating statistics. For women in LSLs, who have less access to 

education, jobs that provide sick time, high quality insurance, and health-promoting 

environments and resources, these statistics can mean that their healthcare providers’, 

employers’, and families’ understandings of migraine are principally influenced by the 

unchallenged normative and historically-gendered migraine discourse (see personally- 
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mediated inequity, below). When combined with other codified biases around aspects of 

social location, such as race, education level, personal wealth, and type of work, women 

with migraine face deep and widespread structural barriers to realizing health equity 

and agency. 

6.2.2 Personally-Mediated Inequity  

Personally-mediated inequity is discrimination based on ideas that some groups 

of people have different abilities and motivations based on their membership in that 

group. These are the beliefs and actions of individuals based on institutionalized and 

structural norms. In the case of women in LSLs, the structural norms include cultural 

sexism, racism, and myths such as the ‘culture of poverty,’ wherein poor people are 

lazier than richer people and have less interest in contributing to society in ‘meaningful’ 

ways (Gostin & Powers, 2006). Migraine adds another layer of assumptions, namely that 

as ‘only a headache,’ it is not a disabling health concern and that the migraine ‘type’ is a 

neurotic or histrionic woman (Hedborg et al., 2011; Kempner, 2014). These biases can be 

implicit or explicit and can be manifested as lack of respect, suspicion, devaluation, and 

scapegoating (Jones, 2000).  

Poorly-informed good intentions can be among the most insidious examples of 

personally-mediated inequity. When translated into research, programming, and policy, 

personally-mediated inequity can result in studies and initiatives designed for groups or 
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communities, without their involvement, and based on social assumptions that are 

ineffectual at best and damaging, at worst. The critical literature in nursing and public 

health is rife with failed interventions, programs, and policies aimed at behavior change 

in marginalized groups designed without accounting for social, economic, and cultural 

contexts, such as Type 2 diabetes management efforts in Hispanic populations,  and 

smoking cessation programming for African Americans (Boardman, Catley, Mayo, & 

Ahluwalia, 2005; Drevdahl, Canales, & Dorcy, 2008; Oomen, Owen, & Suggs, 1999; 

Ramos Salas, 2015). When translated into clinical practice, personally-mediated inequity 

can be characterized as dismissiveness of migraine complaints, assumptions about drug-

seeking behavior, or judgment about lifestyle, all of which result in sub-optimal care for 

women in LSLs with migraine.  

6.2.3 Internalized Inequity 

Internalized inequity is the acceptance of negative messages about their abilities 

and worth by a stigmatized group (Jones, 2000). It involves “accepting limitations to 

one’s own full humanity,” including self-determination, expression, and agency (Jones, 

2000, p. 1213). We saw evidence of this among some of the participants in this study, 

such as those using disengaged coping strategies, expressing low levels of self-

efficacious behavior, attributing outcomes of their actions to people and forces outside of 

themselves, and consciously choosing self-management strategies that were emotionally 
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and spiritually damaging. Women in LSLs with migraine face substantial institutional 

and interpersonal barriers to cultivating an internalized sense of worthiness. 

Additionally, high levels of self-efficacy do not guarantee behavior that we, in nursing 

and public health, may deem ‘healthy’ (Boardman et al., 2005). The reality is much more 

complex; one self-management program delivered in the absence of institutional and 

community advocacy will probably not result in health equity. To have any chance at 

moving the needle, we need methods and initiatives at a level of complexity 

commensurate to that of wicked health equity problems.  

Institutionalized/structural inequity is the most fundamental of the three levels, 

as it influences behavior and outcomes in the other two. Yet, critical systems approaches 

offer opportunities for health science educators, researchers, practitioners, and 

policymakers to act on all three levels. Using findings from this dissertation to build on 

current knowledge, I believe we can engage inequitable outcomes in migraine by: 1) 

adopting a complexity paradigm to highlight connections between structures and 

personal experiences; 2) emphasizing community-engaged research with multisector 

and multilevel stakeholders; and 3) applying a critical lens to our roles in the systems we 

touch. 
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6.2.3.1 Adopting a Complexity Paradigm 

Complexity paradigms are not exclusively the realm of systems scientists doing 

complicated simulation modelling. Among the most appealing aspects of complexity 

and systems perspectives are their diverse points of entry. Applying a CST/complexity 

paradigm to this dissertation’s findings reveals that we should consider structural 

barriers to health faced by women in LSLs (institutional) and how pain and self-

management are handled clinically and in research (personally-mediated) 

simultaneously—and prior to—attempting to shift mental models of behavior in a group 

of which we are not part (internalized).   

I have demonstrated that complexity and systems approaches can not only be 

used qualitatively, but can be used in communities and made accessible to a variety of 

people. These tools are also natural pairings with participatory research designs.   

6.2.3.2 Community-Engaged and Participatory Research 

Understanding and supporting women in LSLs with migraine, and all the 

systems that they touch, require a multidisciplinary, cross-sector approach including 

women, their providers, their community resources and realities, social welfare systems, 

employers, primary and acute care systems, and academic partners. What are the 

supports available in these systems, and how could strengths be leveraged to extract 

them? Based on the conceptualization of migraine as a complex system, how to 
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effectively partner with women and community groups to find points of intervention for 

systemic change and paths toward equity?  

Community-academic collaborations and community-based participatory 

research (CBPR) projects have demonstrated effectiveness in addressing health 

disparities and promoting equity by building community capacity and empowering 

marginalized groups (Addison et al., 2015; Cook et al., 2010; Israel et al., 1998; 

Wallerstein & Duran, 2006). Integrating systems thinking and CBPR approaches, with 

their critical orientations and emphases on holistic understanding of systems, could 

“improve the depth and breadth of co-learning that occurs” between stakeholders, 

especially valuable when solutions to problems are unclear or debated, or shaped by 

imbalanced power dynamics (Frerichs et al., 2016). Current treatment and management 

options are not supporting women in LSLs with migraine. To learn what would support 

them, we need to actively engage them in a co-creation of knowledge and intervention.  

6.2.3.3 Critique and Accountability 

We have no hope of dismantling systems that perpetuate inequity without the 

courage to act as individual agents of change. First, we need to acknowledge our 

complicity in the status quo. By applying critical reflexivity to ourselves and our work, 

we can begin to see possibilities to disrupt inequitable systems, whatever our individual 

roles. For example, how do my identities as a highly educated white woman and public 
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health nurse without migraine inform my assumptions about women in LSLs with 

migraine? How do those assumptions influence my research questions and 

methodological and analytic choices? 

6.3 Conclusion 

Nursing science and practice are inherently holistic and collaborative. We are 

uniquely positioned to build inter- and trans-disciplinary relationships and 

accommodate different levels and types of expertise and experience. We are prepared to 

think in terms of systems, connecting the cultural and environmental to the personal. As 

a field, our next steps should involve partnerships outside of nursing, while cultivating 

networks of support and accountability for our own growth as professionals and people 

inside nursing.  

In spite of rising prevalence and significant personal, social, and economic 

burden, migraine is underestimated, underdiagnosed, and undertreated (Buse et al., 

2009; Schwedt & Shapiro, 2009b). Discourse around migraine is highly gendered and 

medicalized, undermining the legitimacy of women’s experiences, strengths, and needs 

while further entrenching disparities in access and agency that perpetuate social and 

health inequity (Huber & Henrich, 2003; Kempner, 2014; Kneipp et al., 2014). Based on 

my findings here, I believe that adopting a complexity paradigm employing self-aware, 
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participatory approaches are the most effective initial steps to support health equity and 

agency for women with migraine—and others—occupying LSLs.  
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Appendix A: Dissertation Study Focus Group Script Part 

I: System Support Map Activity 

Script: System Support Mapping (on paper) 
 
Aim 1: Among women with migraine headaches, identify and describe: 

 (a) migraine headache triggers,  
 (b) the pharmacological and non-pharmacological self-management    

approaches used to reduce triggers, 
 (c) the pharmacological and non-pharmacological self-management approaches used 

to treat acute migraine episodes, and  
(d) the outcomes of self-management they consider most important to achieving a high 

quality of life. 
 

Context: 
Used to actively engage participants in holistic and dynamic thinking about the 

experience of migraine headaches, their triggers, choices of self-management behaviors and 
personally meaningful outcomes. Focus group setting, 3-6 participants.  
 
Purpose: 

Used to identify and describe migraine triggers, headache self-management activities, 
facilitators of and barriers to self-management activities, and meaningful outcomes to self-
management activities.  

 
Primary nature of task: 

Divergent – we are attempting to understand the full range of triggers, self-management 
approaches, and outcomes of self-management approaches unique to each individual. 

 
Time: 

Preparation time: 10-20 minutes to organize individual ‘work stations’ for 
 participants  

Time to walk through activity: 30 minutes to 1 hour 
Follow-up time: 15-30 minutes for individual narrative of maps in round-robin  style 

 
Materials needed: 

For each participant: 1 piece of poster-size paper with 5 concentric circles pre-drawn, 6 
differently colored pads of sticky notes (purple, blue, aqua, red, green, and gold), 1 black 
marker/Sharpie, 1 pencil [2 participants could share sticky notepads] 

 
Inputs: 

Nothing 
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Outputs: 
Completed system support map 
 

Roles: 
• A facilitator to lead participant through system support mapping process and answer 

questions 
• A participant  
• (optional: additional facilitator(s) for larger groups to assist in answering individual 

questions) 
Facilitator notes: Engage with participants throughout process, encourage questions and discussion. 
Check-in at each step.  

 
Steps: 
1. Introduce the tool.  

Facilitator: This tool will give you an opportunity to explore and express your individual experience of 
living with migraine headaches. In creating your personal map, you will consider the situations that 
trigger your headaches, the choices you make to deal with your headaches and their triggers, and 
outcomes that are important to you in your choices.  

 
2. Important outcomes. 

Facilitator: But, before you begin developing your map, I’d like you to take a couple minutes and think 
about what meaningful outcomes of dealing with your headaches would look like. In a perfect world, we 
could get rid of migraines completely. We’re not there yet. So, given that headaches are part of your life 
for now, What is most important to you in your life that you’re not getting enough of or doing enough 
of because of your headaches? Put another way: if you didn’t get headaches, how would your life be 
better? Or try completing this sentence: “If I could just get my headaches to go away, I would be able to 
___________.  Think about these outcomes. Take several YELLOW sticky notes and write down your 
responses to this prompt – write one idea per sticky note. Stick these notes around the outside of your 
circles, out of the way. We’ll get back to them.   
 

3. Set up the map. 
Facilitator: Set aside your yellow sticky notes, and grab the large white paper and markers. Using your 
black marker, write your participant number at the top of your sheet of paper  

 
4. Ask the participants to identify themselves in the center ring and briefly contextually 

situate themselves. 
Facilitator: Take a GREEN sticky note and write “me” on it. Stick it in the center circle. This is you, 
so add any short pieces of information that you think are important; maybe your age, or something you 
do/role that you perform that is a big part of your life, such as “mother of 3 children” or “full time 
student” or “caregiver of elderly father”, etc.  
 
 
 



 

 
182 

5. Ask the participants to identify their biggest headache triggers [up to 4]. 
Facilitator: Think about what triggers your migraine headaches. What sorts of things bring them on? 
These could also be things you subconsciously avoid. Using the PINK sticky notes, write one ‘trigger’ 
on each note and stick them around the next ring (2nd circle from the center). [[**try to push through 
triggers to the core issue, e.g. ‘wine’ as trigger for headache, but what is triggering your consumption 
of ‘wine’ – is it a self-management approach? For stress? Etc.]] Using your black marker, draw arrows 
OUT from your ‘me’ square to each of the triggers in the circle around it.  

6. Ask the participants to identify important features of their headaches that they manage 
[up to 4]. 
Facilitator: Now, think about when your experience when you get a headache. Pick out an aspect of 
your headache that you feel you manage pretty well. For example, you’re sensitive to smells, but if you 
can get away from the smells, you can deal. Now think back to what it’s like to have a headache again. 
Pick out a feature that you have a lot of difficulty with—that makes you stop functioning. For example, 
maybe if you throw up with your headaches, you know that once you start vomiting, you can’t 
function anymore. Write 2 manageable features and 2 unmanageable ones on their own PINK sticky 
notes and add these to the second ring from the center with the triggers. 

7. Ask participants to identify their headache prevention and management activities. 
Facilitator: What are you doing about your headaches? How are you taking care of yourself? These 
could be things that you do to prevent a headache from starting, or things you do to treat a headache 
once you get one. It might help to look at the triggers and headache features you just described, and 
think about whether you do anything to deal with them, then think about the things you do to manage 
a headache when you get one. Using the ORANGE sticky notes, write one prevention or management 
activity on each note and stick it on the next circle out (the 3rd circle from the center).  If it is a 
headache prevention activity related to a trigger, place it near the trigger(s) it’s connected to. Using 
your marker, draw an arrow from each activity BACK to each trigger it connects to. 

8. Ask participants to note how much time they spend preventing or managing headaches, 
and how that time is spent.  
Facilitator: Grab your pencil. Please make a note somewhere in this ring (3rd ring), saying how many 
hours you spend preventing or managing a headache in a typical week. If your answer isn’t at least 1 
hour per week, on average, try to answer in terms of hours per month (and indicate which timeframe 
you are using). 

a. Prioritize the prevention and management activities, in terms of how much time 
you spend on each.  
Facilitator: Take your pencils again, and look at all the prevention and management activities 
you listed. Rank them based on the amount of TIME each one takes. So, if you have 6 activities 
listed on your sticky notes, label the one that takes the most time as #1, and so on, until #6, 
which is the activity that takes the least amount of time. –we’re not ranking these based on 
which works best, or which you do most often. Which one takes the most minutes and hours to 
do? (Napping takes more time than taking a pill, etc.) 
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b. Estimate how much time you spend on each activity.  
Facilitator: Now, using your pencils again, think about all the time you spend doing these 
different management activities. Starting with the activity you labeled #1--which takes the 
most of your total self-management time—think about how much of your total prevention and 
management time activity #1 takes. For example, is half of all your self-management time spent 
on that activity? Write in that amount of time. Or maybe your activities numbered 1, 2, and 3 
all take about the same amount of your time? Divide the total time you spend on headaches in 
3 and write that amount of time on each activity. Does that seem right? Go through all your 
management activities and estimate the amount of time you spend on each. Taking a nap 
probably takes more time than taking a pill, etc. If you realize you spend more time on 
headaches than you originally thought, go ahead and change the number from earlier.  

9. Ask participants to identify their self-management needs/facilitators.  
Facilitator: For each of the headache prevention and management activities you have prioritized, think 
about what you need to be able to do each the way you want to. Go one at a time. Try to be specific, but 
you don’t have to overthink it. What do you need (characteristics of the environment, or things you 
need to have) to be able to do each of these activities? Using the GOLD sticky notes, use one note for 
each activity, and write down the things you need to carry out the activity on that note. (it’s OK to 
have more than one ‘need’ written on the same note. You might need more than one thing to be able to 
do a headache management activity). Stick these notes in the next circle out (4th circle), nearby to the 
activity they’re connected with. Now using your marker, draw an arrow OUT from each activity to 
the requirements for that activity.  

10. Ask participants to identify the outcomes and trade-offs to each of their prevention and 
management activities.  
Facilitator: Think about your headache prevention and management activities again. Think about the 
upsides and downsides of each activity. When we choose to do something, we have a result in mind. 
This is the OUTCOME that we want to happen as a result of our doing that activity. But to do that 
headache prevention or management activity and get that outcome, we might have to give something 
up. There are always trade-offs, right? So, go one at a time. For each activity, ask yourself: what do I 
hope to gain by doing this activity [OUTCOME]? Try to be specific. What do I have to give up/not do 
by doing this particular activity? For example (this isn’t a headache example), if I know that taking a 
nap after lunch helps me perform better at my job, when I choose to take a nap after lunch, I hope to 
gain productivity. But when I choose to take a nap after lunch, it means I have to eat my lunch faster 
so I have time to nap. And that means I have less time to eat and socialize with my co-workers in the 
break room. That’s the trade-off. 

Using the BLUE sticky notes, write your outcomes (+) and your trade-offs (-). Stick these in the 
outermost ring (5th) nearby the needs and activities they most relate to. Using your marker, draw 
arrows OUT from the lists of needs or activities (whichever makes the most sense to you) to the 
outcomes and trade-offs for each. Feel free to use the outcomes you wrote earlier on the yellow sticky 
notes – but only if they connect to your prevention and management activities! (Don’t force them to 
fit.) 
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11. Ask participants to reflect on their maps with the group.  
Facilitator: Take a minute to look back at your entire map. For each ring, think about what is most 
important to you in that ring. So, your second ring from the center is for your triggers. Which are the 
most challenging for you? Or, which are the most important for you to work through? As you look at 
which headache prevention and management activities connect to which triggers, are there connections 
that were unexpected for you? Consider which of your activities have the most negative (and most 
positive outcomes). Consider how much time you’re spending on each. Was there and outcome you 
wrote earlier on a YELLOW sticky note that you didn’t put into the system support map? If so, which 
one(s)? Why not? Look at your BLUE sticky notes, with your trade-offs and outcomes on them—could 
you have made up those blue stickies at the beginning of our map?  

How did you feel about this activity? Any surprises? Any a-ha moments? As you look at your maps, 
do you see any resources or strengths you’re using that you didn’t realize? Share your reflections with 
the group. 

Evaluation criteria: 
• Participants complete a system support map 
• Participants are encouraged to articulate meaningful outcomes and the relationships 

between them, their self-management approaches, and their headache triggers.  
 
Authors: 

Kristen Hassmiller Lich 
Shawn Kneipp 
Deanna Befus 
 

History: 
Adapted from “Gabe’s Map”: http://www.huffingtonpost.com/2013/01/18/gabes- care-

 map-special-needs-children-caregivers_n_2469564.html 
AND 
http://www.childrenshospital.org/care-coordination-curriculum/care-mapping 
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Appendix B: Dissertation Study Focus Group Script Part 

II: Connection Circle Activity 

Script: Connection Circle Exercise 
 

Aim 2: Explore the relationships between stress-related migraine triggers, the 
pharmacological and non-pharmacological self-management approaches used, and the 
anticipated and reported outcomes of self-management approaches. 

 
Context: 

Used to actively engage participant in holistic and dynamic thinking about the 
relationships between their migraine headache triggers, choices of self-management behaviors 
and personally meaningful outcomes. Focus group setting, 3-8 participants.  

 
Purpose: 

Used to reveal and explore relationships between migraine triggers, headache self-
management activities, and meaningful outcomes to self-management activities.  

 
Primary nature of task: 

Divergent – we are attempting to understand the full range of connections between 
headache triggers, self-management approaches, and meaningful outcomes. 

 
Time: 

Preparation time: 5-10 minutes to organize individual ‘work stations’ for  participants  
Time to walk through activity: 30-45 minutes 
Follow-up time: 15-30 minutes for individual narrative of maps in round-robin  style 
 

Materials needed: 
For each participant: 1 piece of poster-size paper, 4 differently colored pads of sticky 

notes, 1 black marker/Sharpie, 1 brightly colored marker/highlighter, blank sheets of paper for 
outcomes lists/notes [participants could share sticky notepads] 

 
Inputs: 

Lists of triggers and self-management activities from system support map, [optional: 
outcomes from system support maps]  

 
Outputs: 

Completed connection circle.  
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Roles: 
• A facilitator to guide participants through connection circles process and answer 

questions 
• A participant 
• (optional: additional facilitator(s) for larger groups to assist in answering individual 

questions) 
Facilitator notes: Encourage engagement and discussion around these, especially triggers and management 
activities being transposed from system support maps. Make sure triggers are actually triggers (see note** 
in step 2) and self-management strategies are worded as variables (see note *** in step 3). Actively engage 
with participants throughout the steps to keep everyone together.  

 
Steps: 
1. Introduce the tool. 

Facilitator: The goal of this activity is to explore connections and relationships between what we do for 
our headaches, why we do those things, and the results of what we do. We are going to create a 
connection circle. A connection circle is a visual tool that can help us identify and understand 
relationships and see the connections in processes and choices. Start out by writing your participant 
number at the top of your sheet and drawing a large circle on your poster paper (almost taking up the 
whole sheet). [BRING EXAMPLE WITH CIRCLE DRAWN. POST BLANK STICKIES AROUND 
CIRCLE DURING INSTRUCTIONS TO DEMONSTRATE.] 

 
2. Identify triggers from system support maps.  

Facilitator: Look back at your system support maps from the last focus group. Look at your second 
circle, the one with your headache triggers and features of headaches that you manage. Choose your 
three most important triggers/features—you can decide why the ones you choose are important. Using 
PINK sticky notes, write each of your top 3 triggers on one note each. Stick these on to your paper on 
your circle.  
 

3. Identify self-management activities from system support maps. 
Facilitator: Going back to our system support maps, look now at your 3rd circle from the center. These 
are your headache management activities. Choose your 3 most important activities. These might be the 
three that take the most time, or they might be important to you for some other reason (for example, 
they’re the ones you are wrestling with the most right now). Using ORANGE sticky notes, write each 
of your top 3 management activities on its own note. Stick these on to your paper forming a circle. 
[[*** be sure to frame management activities as noun or noun phrases, that is, things that can be 
increased or decreased, e.g., a management strategy of ‘get more sleep’ would be framed as ‘amount of 
sleep’]] 

 
4. Identify outcomes from system support map (or left-over ideas not used in your map!).  

Facilitator: Think about the meaningful outcomes from your support map-or think of other things that 
are important to you that your headaches get in the way of. Good things that you’d like more of, bad 
things you’d like less of. If you like, write a few down on your scrap paper. Think about which are your 
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top three. Be specific. When you’ve decided, using BLUE sticky notes, write your top 3 outcomes down 
on one note each and stick them to your paper to almost close your circle.  

 
5. Ask the participants to add “headache pain” to their circle.  

Facilitator: The final sticky note on everyone’s circle will be one that says “headache pain.” But before 
we make that last sticky note, let’s think about our different kinds of experiences with headaches. 
There’s headache duration/length, headache frequency/how often you get them, and headache 
intensity/scale of 01-10 pain. By “headache pain,” we’re including all three of these. But if one of these 
particular pieces is especially meaningful for you, write that on your “headache pain” sticky note. On 
YELLOW sticky note, write “headache pain” and if you want to add on ‘duration’ or ‘frequency’ or 
‘intensity’, go for it. Stick this sticky note on your circle. 
 

6. Start connecting.  
Facilitator: Relax for a few minutes while we discuss the next step. Starting with one of your variables 
(one noun/noun phrase written on a sticky note – say a trigger), ask yourself whether an increase or 
decrease/change in the trigger affects anything else in the circle. If a change in this trigger affects 
anything else in the circle, draw an arrow from the trigger to the thing it affects. This is a cause and 
effect relationship – a ripple effect of a change in that first variable. So ask yourself, for each 
combination of variables (stickies), “Does a change in  ____ affect ____?” Suppose a trigger was 
‘financial stress.’ Does a change in level of financial stress affect anything else in the circle? It might 
affect ‘headache pain’ (because it is a trigger for headache), so you would draw an arrow connecting 
‘financial stress’ and ‘headache pain.’ Continuing with ‘financial stress’ as an example trigger, if 
‘being able to go for a walk every day’ was in my circle as a meaningful outcome for me, I might 
consider that my level of financial stress doesn’t really affect my ability to take a walk every day, so I 
would not draw an arrow connecting those two. If I really felt it was important to connect two things 
on the circle, go ahead and do so, but make the “story” clear by writing any other variables needed to 
make the connection clear inside the circle (for example, financial stress leads to more time at work and 
more time at work means less time to go for a walk). As another example, if the only place you can walk 
every day is the treadmill at the gym at your workplace, but it requires a membership fee, then a 
change in your level of financial stress MIGHT affect your ability to walk everyday, if you can’t afford 
the membership payment anymore. In that case, we can write ‘$ needed for membership’ in the center 
of the circle and draw your arrow through that. Keep in mind, everyone’s circle could look different, 
even if they have very similar sticky notes. Think about YOUR experiences. Make sure you consider 
every combination of two variables. This takes some time! 

 
7. Identify 6-10 key connections.  

Facilitator: You might feel like everything is connected to everything about now, and so much is! But 
let’s pause and really think about what is most important. Can you identify 6-10 arrows (cause and 
effect relationships) that are most important in shaping the quality of your life right now? If you could 
only share 6-10 connections with me, what would they be (the most important/impactful ones)? Use a 
highlighter to trace the 6-10 arrows that you would like to share.  
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8. Ask participants to share the stories of their most important connections with the group.  
Facilitator: Examine your connection circle. Look at which stickies have more connections and which 
have fewer. Do you see any ‘loops’ of arrows, where two stickies have arrows going both directions 
between them? As you consider your personal experience, which of these connections feels most 
important or most vital to you? 

Evaluation criteria:  
Connection circles with many connections including one or more feedback loops, 

participant uncovers previously-unexplored relationships and/or articulates connections between 
management approaches and outcomes. 
 
Authors: 

Original Script- Unknown; adapted by Kristen Hassmiller-Lich, Ruchir Karmali and 
Deanna Befus. 

 
History: 

Originally documented as part of the Rise Sisters Rise Project in July 2011 and based on 
material developed by the Creative Learning Exchange 

 
References: 
Hovmand, Peter S., Etiënne A. J. A. Rouwette, David F. Andersen, George. P. Richardson, and 

Alison Kraus. 2013. Scriptapedia 4.0.6. 
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Appendix C: Dissertation Study Focus Group Script Part 

II Revised: Strengths-Based Problem Solving Activity 

Script: Problem Solving using Strengths-Based Approaches 
 

Aim 2: Explore the relationships between stress-related migraine triggers, the 
pharmacological and non-pharmacological self-management approaches used, and the 
anticipated and reported outcomes of self-management approaches. 

 
Context: 

Used to actively engage participants in holistic and dynamic thinking about the 
relationships between their migraine headache triggers, choices of self-management behaviors 
personally meaningful outcomes, and how they can use strengths to develop problem solving 
strategies. Focus group setting, 3-8 participants.  

 
Purpose: 

Used to reveal and explore relationships between migraine triggers, headache self-
management activities, and meaningful outcomes to self-management activities.  

 
Primary nature of task: 

Divergent – we are attempting to understand the full range of approaches to working 
through a self-management challenge by exploring relationships between choices and outcomes 
using a broad spectrum of personal strengths.    

 
Time: 

Preparation time: 5 minutes to distribute worksheets and blank pages  
Time to walk through activity: 30-45 minutes 
Follow-up time: 15-30 minutes for individual sharing of action plans in round- robin 

style 
 

Materials needed: 
For each participant: completed system support maps, Pen/pencil, 2-3 Sheets of blank 

paper (8.5” x 11”), worksheets (3): strengths, goals/brainstorm, pros/cons/action plan 
 

Inputs: 
Two or more self-management ‘storylines’ from system support maps (1 successful, 1 

challenge) 
 

Outputs: 
List of strengths, completed problem solving process for at least one self-management 

challenge.  
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Steps: 
1. Identify strengths.  

Facilitator: First, write down your participant number on your ‘strengths’ paper. Now let’s take a 
minute to think about something we might not take the chance to think about very much—let’s think 
about strengths. Think about what strengths you have inside and around you. Write these down on 
your sheet of paper as they pop into your mind. Try not to think too hard and try not to judge 
yourself—you won’t have to share these if you don’t want to. Just write!  

• Or, think of a success story—where you really dealt with a tough situation. Share it with the 
group and let us help you pick out your strengths.  

Next, think about the strengths or resources around you that you may rely on. Think about your 
environment and relationships. For a lot us, it can be easy to be overwhelmed by the things that are 
lacking—but if we flip that perspective, can we identify anything around us that serves as a strength or 
a resource? Add these to your list. Again, don’t overthink it—just do a “brain dump.” 
[ASK IF ANYONE WOULD LIKE TO SHARE ANY STRENGTHS IF THERE ISN’T ALREADY 
GROUP CONVERSATION] 

 
2. Set up paper for problem paths. 

Facilitator: Grab your black marker and write your participant number at the top of your new blank sheet 
of poster paper.  

 
3. Identify a successfully managed pattern on the system support map.  

Facilitator: Let’s look back at our colorful maps. These maps tell lots of stories. Starting in the middle, 
with the “Me” square, look at your triggers and headache features, your self-management choices, your 
needs, your tradeoffs, and your outcomes. Choose one trigger or feature that you think you’re managing 
pretty well. None of us are perfect, but look for an example of where you’re handling one of these triggers 
or features pretty well, and that your stickies on your map tell that story. Once you’ve got one, using a 
new poster paper, recreate that “path” on your new sheet of paper. [SHOW EXAMPLE]. Draw arrows 
in between to show the direction of your story.  

 
4. Identify strengths used in successfully managed pattern.  

Facilitator: Thinking about the little story that you just laid out: what strengths and resources did you 
use along the way? Put another way: how did you use your strengths and resources to manage this 
problem? These may be some of the strengths you thought of earlier, or maybe someone else in the group 
named a strength that you realized you were using here. Maybe you just recognized some new strengths!  
As you recognize a place where you used a strength or resource, write it down nearby [SHOW 
EXAMPLE].  

 
5. Group check-in.  

Facilitator: How are we doing? How was that last little exercise?[KEEP THIS POSITIVE. 
BRAINSTORM ON OTHER WAYS TO USE STRENGTHS. ENCOURAGE GROUP 
INTERACTION.] 
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6. Identify an unmanaged or poorly managed pattern in the map. [problem solving step one: 
identifying the problem] 
Facilitator: Let’s look back at our maps again and find a storyline that we’re having trouble managing 
well. Oftentimes these stories will be more complicated. You may even find that two of your stories are 
sort of connected, and that trying to manage one prevents you from managing another. We ALL have 
these situations. Once you’ve found the story or stories that aren’t as well-managed, recreate it on your 
sheet. Use arrows to explain where the conflicts and connections are.  

 
7. Setting realistic, specific goals [step 2] 

Facilitator: We’re going to break down this challenging situation the way we broke down other situations 
on our maps. Now, using our table, let’s each try setting a goal for our problems. Be realistic and specific. 
For example, a NOT specific goal would be “I’m going to get more sleep.” Or, a little bit better, but still 
not specific enough would be: “I’m going to go to bed earlier.” A realistic, specific goal would be “Since I 
usually go to bed at 11, I’m going to go to bed at 10:30 every night for the next two weeks.” Write down 
your specific goals for your “challenging pattern”.  

 
8. Brainstorm possible solutions to meet a goal around strengths [step 3].  

Facilitator: Let’s think back to our strengths and resources. And let’s look back at our well-managed 
pattern—that’s an example of how you used your strengths and resources to manage a challenging 
situation. Let’s brainstorm some ways you could use strengths to work with this problem. Don’t judge 
yourself! The goal here is to come up with as many possible alternatives as you can, using your 
strengths. If others in the group gave you some fresh ideas, go for it! Write down some possible solutions 
to reach your goal that you came up with.  
 

9. Identify pros and cons of possible solutions. [step 4] 
Facilitator: Remember in our maps, where we listed the trade offs of each of our self-management 
choices? Now we’re going to do that with the possible solutions we just thought about. Think about the 
effort involved, the time it would take, the cost, who else would be affected, etc. List the pros and cons of 
your solutions on your chart.  
 

10. Make an action plan. [step 5] 
Facilitator: OK, we’ve got our problem, our goal, our possible ways to get to that goal, and we’ve 
figured out what our pros and cons are. Now we will figure out how to actually DO this, using our 
not-so-secret-weapon: strengths. Think about the specific actions you will need to take to carry out 
your solution(s). For each action you need to take, how can you use your strengths and resources to 
support it? Can you actually build some steps around strengths and resources you know you have? As 
you think through your plan, you will see possible roadblocks—how can you use your strengths to 
work around it, or choose a better route? Write down your specific steps on your paper.   
 

11. Reflection.  
Facilitator: What about this process made you see the problem differently? Do you see your ability to 
manage any of these problems any differently? How could your strengths and resources be used in 
other parts of managing your migraines? How would you feel about taking your action plan to your 
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healthcare provider, and talking through it? Who else could help you/who else would you like to share 
this with?  

 
Evaluation criteria:  

Populated strengths worksheet, completed problem solving worksheets, participant 
uncovers previously unexplored relationships and/or articulates connections between 
management approaches and outcomes while recognizing personal funds of knowledge and 
resources to leverage in self-management challenges. 
 
Authors: 

Deanna Befus, Shawn Kneipp, Kristen Hassmiller Lich  
 

History: 
Developed using the University of Michigan Medical Center’s “Solving the Problems of a 

Chronic Illness” 6-step process and The Health Support Services Project Problem solving 
Worksheet, by Shawn Kneipp.  

 
References: 
Williams, D. & Carey, M. (2003). Solving the Problems of a Chronic Illness: Six-step Problem 

Solving. In University of Michigan Health System (Ed.). 
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Appendix D: Focus Group Survey 
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