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ABSTRACT 

Background.  Understanding and dismantling health disparities remains one of the most 

essential imperatives for our nation. The complexity of interacting sociodemographic and 

structural factors affecting health is difficult to quantify. Thus, sophisticated approaches which 

take into account not only an individual, but their dynamic, social environments are necessary for 

understanding resiliency and strengths in these populations (Thornton et al., 2016). In this 

dissertation I adopted a developmental perspective (e.g. Bioecological Theory) that may guide 

scientists when considering several interacting, sociocultural environmental factors at once. 

Social integration is a powerful force in an individual's life. Although 'social integration' may 

have many names (perceived social support, closeness of social ties, diverse social networks, 

etc.), broadly, it is accepted that one's social life has a profound impact on their corresponding 

health and mortality through various behavioral and physiological pathways (Holt-Lunstad, 

Smith, & Layton, 2010; Robles & Kiecolt-Glaser, 2003; Symister & Friend, 2003). Thus, any 

comprehensive study on health should include a broader investigation of socio-environmental 

variables including measures of social integration and broader community culture and resources.  

Historically, however, investigations focused on social integration, physical health, and the 

association between the two have traditionally underrepresented minority individuals (Heiat, 

Gross, & Krumholz, 2002; Hussain-Gambles, Atkin, & Leese, 2004; Murthy, Krumholz, & 

Gross, 2004).   

Research Aim and Questions. Adopting a social ecological systems approach, the focus 

of my dissertation is to examine social integration at three levels (the spousal/partner 

relationship, immediate family-level dynamics, and neighborhood and community level factors) 

and the association of these levels of social integration with the health of minority individuals 
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(Bronfenbrenner & Evans, 2000; Bronfenbrenner & Morris, 1998, 2007).  I addressed this aim 

through three, separate research questions (RQ)/Chapters: RQ1/Chapter II) The individual and 

spousal/partner relationship, What are the associations between marital status and social support 

with health quality of life (HQoL), and mortality in post-menopausal, Hispanic women? RQ2/ 

Chapter III) Immediate family-level dynamics, Does synchrony of emotional arousal in diverse 

families facing breast cancer predict depressive mood and coping style in breast cancer patients? 

RQ3/ Chapter IV) Neighborhood and community level factors, Do social ties or social support 

mediate the ethnic density effect for Hispanics and other racial-ethnic groups?  

Methods and Data Sources. Three distinct data sources were examined within this body 

of work.  In Chapter II, I utilized data from the Women's Health Initiative, Observational Study 

(Anderson, et al., 1998).  In this analysis, I examined the relation between marital status and two 

outcomes: mortality and health quality of life. I also assessed whether the relations between 

marital status and these outcomes were attenuated or moderated by social support and language 

acculturation. In Chapter III, I utilized data collected for The Family Coping and Breast Cancer 

Project which recruited patients during the years of 1991 – 1993 (Weihs et al., 2005). In this 

analysis, I examined emotion arousal synchrony among family members (patient and spouse, and 

patient and child) using cross recurrence quantification analysis.  I then examined whether the 

relations between emotion arousal synchrony and two breast cancer patient outcomes (coping 

style and depressive mood) are moderated by patient perceived family environment ratings or 

race. Lastly, in Chapter IV, I analyzed data from Wave 2 of the National Social Life, Health, and 

Aging Project (O’Muircheartaigh, English, Pedlow, & Kwok, 2014). In this analysis, I examined 

whether the Hispanic ethnic density effect was mediated by either social network variables (size, 
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closeness of ties, and diversity) or social support, and whether these associations were moderated 

by Hispanic ethnicity.  

Results. In the first study (Chapter II) I found that marital status was a significant 

predictor of mortality for older Hispanic women. Specifically, widowed women had significantly 

higher mortality risk when compared to their married counterparts. This relation, however, was 

not present after controlling for social support and language acculturation. In regard to health 

quality of life, marital status was associated with physical functioning, with widowed women 

reporting significantly worse physical functioning three years after baseline when compared with 

their married counterparts. This study suggests that widowed, Hispanic women may be at risk for 

poor health and this may be facilitated through social support and language acculturation. In the 

second study (Chapter III) I found that the relation between emotional arousal synchrony and 

patients' depressive mood in families facing breast cancer was moderated by family environment, 

specifically conflictual environments. I also found that the relation between emotional arousal 

synchrony and coping style was moderated by family environment, specifically for cohesiveness 

ratings. Moderation by race was not found. These results suggest that emotion arousal synchrony 

are family dynamics that may have differing implications depending on the family environment.  

In the third study (Chapter IV) I found two Hispanic ethnic density effects, but they were not 

mediated by social network variables. However, they were mediated by social support, but not in 

the direction I hypothesized.  Social support was an inconsistent mediator of the relation between 

ethnic density and depressive symptoms and a suppressor of the relation between ethnic density 

and morbidity.  These results suggest that for all racial/ethnic groups, ethnically dense 

neighborhoods do not beget higher social ties and social support. 
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Conclusions. Overall, findings in this dissertation suggest that varying levels of the 

social ecological environment are associated with health in minorities in various ways. A 

common phenomenon that arose in all three analyses were questions about how covariates or 

mediators influenced the association of the main variable of interest and its relation to different 

health outcomes. Broadly, this may be a common issue for social scientists interested in utilizing 

social variables from different social ecological levels (micro-system, exosystem, etc.), which 

corroborates my previous statement regarding the complexity of social environments.   
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CHAPTER I: Introduction 

Over the past two decades "Healthy People", a national initiative from the Centers for 

Disease Control (CDC), has identified dismantling health disparities and promoting health equity 

as important prerogatives for our nation (Thornton, et al., 2016).  Under this initiative, the study 

of social determinants of health is particularly important as minorities encounter interacting 

social determinants and structural factors that impact their daily lives, health, and life expectancy 

(Thornton, et al., 2016). The overarching aim of this dissertation is to utilize Bioecological 

Theory to guide an examination of three increasingly complex levels of social integration and 

their associations with the health of minorities (Bronfenbrenner & Morris, 2007).  Bioecological 

Theory frames developmental phenomena using the Process, Person, Context, Time model 

(PPCT). The PPCT model posits that distinct processes interact with individual characteristics of 

a person situated in layers of environment over time (Bronfenbrenner & Morris, 2007).  In this 

dissertation, I focus heavily on the processes that occur within the 'Context' portion of the PPCT 

premise.  Bronfenbrenner and Morris (2007) assert that an individual's social environment, or 

context, exists in four increasingly complex and interacting environments situated in time.  These 

environments include (in order): the individual and close confidants, such as family and spousal-

like relationships (microsystem), the interactions and interconnections between individuals in the 

microsystem (mesosystem), one's neighborhoods and community environment (exosystem), and 

the broader national culture (macrosystem) (Bronfenbrenner & Evans, 2000; Bronfenbrenner & 

Morris, 1998, 2007).  Grounded in this framework, I examine three levels of social integration 

understood through three respective social environments: 1) the individual and spousal/partner 

relationship (microsystem), 2) immediate family and friend-level dynamics (mesosystem), and 3) 
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neighborhood and community level factors (exosystem), and the associations of these social 

environments with various measures of health in minority individuals.   

Marital Status as a Social Environment: A First Look at The Microsystem 

 Having a spouse or committed romantic partner impacts one's life in many ways (Robles, 

Slatcher, Trombello, & McGinn, 2014). Marital relationships create a unique social environment 

for an individual as marital partners provide each other with emotional, instrumental, and 

financial support over the course of a lifetime, (Hoch, Briggs, & Willan, 2002; Kiecolt-Glaser & 

Newton, 2001; Koball, Moiduddin, Henderson, Goesling, & Besculides, 2010).  Although 

marriage takes many forms, large survey studies have found that marital/relationship quality and 

satisfaction with marital partners is associated with a variety of health benefits including better 

self-reported health, engagement in protective health behaviors like exercise and lower alcohol 

consumption, and lastly, overall lower mortality (Kiecolt-Glaser & Newton, 2001; Sbarra, Law, 

& Portley, 2011).  Other research has found that partners influence a wide spectrum of factors in 

a person's life, including health behaviors (eating and physical activity), decision making (cancer 

preventative decisions), parenting, and psychological functioning (emotion regulation, coping 

with stressors, etc.)  (Butler & Randall, 2013; Holt-Lunstad, Birmingham, & Jones, 2008; 

Jaarsveld, Miles, Edwards, & Wardle, 2006; Jastran, Bisogni, Sobal, Blake, & Devine, 2009; 

Sobal, Rauschenbach, & Frongillo, 2003; Story & Repetti, 2006; Tavassolie, Dudding, Madigan, 

Thorvardarson, & Winsler, 2016).   

Although marital status (married vs. single, divorced, widowed) alone does not provide 

information about marital quality or relationship satisfaction, it does imply a specific social 

environment. For example, marital status is often covaried out of analyses pertaining to health, 

well-being, and social phenomena because each type of marital status (single, 
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married/cohabiting, divorced, or widowed), is probably associated with all aspects of an 

individual's life. The focus of my first paper is to understand the longitudinal association of 

marital status with health related quality of life and mortality in post-menopausal, Hispanic 

women.  A recent report from the CDC reported that, adjusted for age, Hispanic women as 

compared to other racial-ethnic groups have the greatest longevity in the US (Heron, 2015).  This 

effect is curious as this group experiences myriad stressors including less access to healthcare, 

relatively less education, lower income, and cultural and structural factors such as discrimination 

and oppressive institutional racism (Ruiz, Hamann, Mehl, & O’Connor, 2016). Given the current 

knowledge about marital relationships and health, I assessed whether marriage is also protective 

in Hispanic women given their overall longevity and resiliency in the face of sundry stressors.  

 To this end, in the first paper I focused on stability and change in marital status across a 

span of approximately 20 years, and how this stability or change correlates with changes in 

health.   Little to no research has assessed the association of marital status and mortality in this 

long-lived population, thus I used existing data from a study of over 3,000 post-menopausal, 

Hispanic women followed for approximately 20 years.  This longitudinal analysis allowed me to 

assess how marital status, a microsystem level environment, may be associated with health over 

the developmental period of midlife to senescence.  

Family Dynamics: An Exploration of the Mesosystem of Breast Cancer Patients 

 Breast cancer affects 1 in 8 women (~12%), forcing patients and their families to adjust 

to fighting a life-threatening illness.  Families facing breast cancer are within a developmental 

state of change. Breast cancer patients face a number of challenges that force lifestyle 

reorganization including treatment decisions, treatment regimens, side-effects, and the threat of 

mortality, all of which can overwhelm and bring about emotional distress and negative 
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psychological sequelae (Zachariae et al., 2004).  Research suggests that family level factors go 

hand in hand with psychological distress and depressive symptoms (Baider, Ever-Hadani, 

Goldzweig, Wygoda, & Peretz, 2003; Bozo, Ar, & Eldoğan, 2017; Cohee et al., 2016).  Thus, in 

my second paper I investigate dynamic family level emotional arousal and key moderators of its 

associations with coping and depression in breast cancer patients. 

 Emotional arousal is a multi-component state, including experiential, behavioral, and 

physiological reactivity, that has been brought about by emotion-provoking stimuli (Hollenstein, 

2015; Schachter & Singer, 1962). Research suggests that emotional processes do not occur in a 

vacuum, but are dependent upon the social systems in which one is situated (Butler, 2011, 2015).  

Social systems, like families, may display patterns of emotional arousal in which an individual's 

emotional arousal may become synchronized with their family member's (Main, Paxton, & Dale, 

2016).  These patterns may be construed as family-level dynamics and may be associated with 

health and psychological functioning, such as coping and depressive symptoms.  In this analysis, 

I examine emotion arousal synchrony (the correlation between two individuals' arousal states) 

between a breast cancer patient and two family members discussing the stressors of dealing with 

breast cancer. In addition, I also consider two variables, family environment and race-ethnicity, 

as potential moderators of the association between emotion arousal synchrony and depressive 

symptoms and coping.   

 The patients and families in the sample I examined are both African American/Black and 

White. In line with the focus of this dissertation I examine race as a moderator of emotion 

arousal synchrony. Previous research suggests that there are racial-ethnic differences in family 

dynamics as a result of unique socio-environmental differences between African American Black 

families and White families, including disparate experiences of racial profiling and prejudice 
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(Coard, Wallace, Stevenson, & Brotman, 2004; Deater-Deckard, Dodge, Bates, & Pettit, 1996). 

Previous research examining emotional synchrony in African American mother-child dyads 

suggests that synchrony of negative emotion is not associated with negative child outcomes such 

as less prosocial behavior as in White mother-child dyads (Lindsey, Colwell, Frabutt, Chambers, 

& MacKinnon-Lewis, 2008). 

To assess these associations, I utilized data collected from families enrolled in The 

Family Coping and Breast Cancer Project which recruited patients from 1991 – 1993 (Weihs et 

al., 2005).  This study examined coping, adjustment, progression, and survival in women with 

either newly diagnosed breast cancer, or recurrent breast cancer.  Data generated from behavioral 

coded video recordings of patients and two of their family members as well as their 

corresponding survey responses were used.   

Social Networks and Neighborhoods: Interactions Between the Mesosystem and Exosystem  

The ethnic density effect is a phenomenon where despite neighborhood poverty, Hispanic 

individuals residing in the US are healthier when living in communities with higher proportions 

of Hispanics (Shaw & Pickett, 2013; Shaw, Pickett, & Wilkinson, 2010).  Interestingly, these 

positive health associations have been found for non-Hispanic individuals as well, including non-

Hispanic Blacks (NHBs) and non-Hispanic whites (NHWs) (Shaw & Pickett, 2013).  For 

Hispanic individuals, living amongst a greater proportion of individuals like themselves may 

facilitate social connections because of potentially shared cultural factors and language (Velez-

Ibanez, 1993).  Regarding other groups, ethnic density scholars suggest that living amongst a 

high concentration of individuals with specific cultural values may facilitate the "transmission" 

of social practices to others by geographical proximity (Aranda, Ray, Snih, Ottenbacher, & 

Markides, 2011; Franzini & Spears, 2003; Velez-Ibanez, 1993).   
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In this third paper I investigated whether aspects of a social network, or social support 

mediate the ethnic density effect for Hispanics and other racial-ethnic groups. This investigation 

may be the most complex of this dissertation as it involves several levels of an ecological 

system, including the mesosystem and exosystem.  Current research observes aspects of the 

exosystem (i.e. the ethnic density of a neighborhood or community) as being associated with the 

health of an individual.  The aim of this paper was to ascertain whether this association may be 

'explained' or mediated by aspects of the mesosystem including social ties, network diversity 

network size, and social support.  To assess these associations, I used Wave 2 of the National 

Social Life Health and Aging Project (NSHAP).  The NSHAP is a nationally representative, 

population based study of older adults and their cohabiting romantic partners (O’Muircheartaigh, 

English, Pedlow, & Kwok, 2014). Data for Wave 2 of the NSHAP were collected by 

investigators at The University of Chicago from 2010 – 2011. 

Summary 

 To summarize, the aim of my dissertation was to better understand social determinants of 

minority health by examining different levels of social systems.  In each chapter/paper, I focused 

on a specific level of the social ecological system.  In the first paper, I examined the association 

between marital status and mortality and health quality of life in post-menopausal, Hispanic 

women. In this analysis, I defined marital status (coupled, never married, divorced, and 

widowed) as a specific type of social environment that shapes one's microsystem.  In my second 

paper, I examined family emotional arousal synchrony and its association with coping style and 

depressive symptoms, as well as potential moderators of these associations. My analyses of these 

systems incorporated multiple aspects of the mesosystem (family dynamics, family environment, 

and race-ethnicity), or the "forces emanating from multiple settings and from the relations among 
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these settings … and their interrelations" (Bronfenbrenner & Evans, p. 1019).  Lastly, in my third 

paper, I examined multiple levels of the ecological system, including the mesosystem and 

exosystem by analyzing aspects of a respondent's social network as well as a community-level 

variable- ethnic density.   
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CHAPTER II: Marital Status, Mortality and Health Quality of Life in Post-Menopausal Hispanic 

Women: Results from the Women's Health Initiative 

Being married or in a marital-like relationship is associated with positive health and 

economic outcomes (Kiecolt-Glaser, & Newton, 2001). On the other hand, marital separation 

and divorce predict early mortality (Sbarra, Law, & Portley, 2011; Sbarra, & Nietert, 2009). 

Marital relationships generally define one's social environment- providing marital partners both 

tangible and emotional support. Prior research has established supportive relationships as critical 

for health and well-being. For example, a recent meta-analysis representative of over 100,000 

participants demonstrated that individuals with low levels of social support had a 30% higher 

risk of early all-cause mortality than their supported counterparts (Shor, Roelfs, & Yogev, 2013).  

Ethnic differences in the organization of, and value placed upon, social relationships have been 

hypothesized as important moderators of the effects of relationships on health yet are rarely 

examined (Carbone, Rosal, Torres, Goins, & Bermudez, 2007; Plant, & Sachs-Ericsson, 2004). 

Particularly, among Hispanic Americans, the importance placed on family and close friends has 

been hypothesized as a potentially important factor contributing to their mortality advantage 

compared to majority groups in the US (Ruiz, et al., 2016).   

Although the association of marital status and health has been examined with European 

American samples, I know of no studies examining this association in Hispanic Americans 

longitudinally.  Particularly of interest are Hispanic women as they enjoy the lowest mortality 

rates, second only to Asian American women (Chang, Moonesinghe, Athar, & Truman, 2016). 

All-cause mortality and health related quality of life have been found to vary across racial/ethnic 

groups (Ruiz, Steffen, & Smith, 2013), thus it is important to revisit marital status with a focus 
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on Hispanic health.  Understanding how Hispanic, older women are affected by marital status 

would add to the growing literature of health resilience and risk in this group. 

Marital Status, Social Support and Health in Hispanic Women 

While marital status appears to affect men’s health with greater magnitude than women’s 

(see meta-analysis: Sbarra, Law, & Portley, 2011), marital status still plays a profound role in the 

lives and health of women. Marital status is associated with early detection of breast cancer and 

reduced cancer mortality (Martínez, et.al., 2017; Osborne, Ostir, Du, Peek, & Goodwin, 2005), 

risk for acute myocardial infarction (Dupre, George, Liu, & Peterson, 2015), and all-cause 

mortality (Sbarra, et al., 2011). However, very little is known about this relationship in Hispanic 

women.  Cultural scholars suggest Hispanic values include an importance placed on sustaining 

family and close, social relationships (Campos, Ullman, Aguilera, & Dunkel; Schetter, 2014; 

Sanchez-Burks, Nisbett, & Ybarra, 2000). Within this cultural context, Hispanic individuals 

place the well-being and health of their families over their own. Additionally, within Hispanic 

populations, familial values vary across gender, with traditional Latina women often deferring to 

the authority of their male spouse (female modesty/male dominance; Galanti, 2003; Raffaelli, & 

Ontai, 2004).  

These findings vis-à-vis cultural values may have several implications. For example, 

divorce and widowhood in Hispanic women may be especially disruptive to family dynamics 

because of the importance placed on family relationships. In contrast, however, older Latina 

women may still be engaged in caring for and supporting younger family, including adult 

children and grandchildren, but may also have high levels of mutual reciprocity with adult family 

members. Thus, while marital status may be related to health outcomes in Hispanic women, this 

relationship may be attenuated by broader social support.  In summary, although Hispanic 
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cultural values are likely to impact the association between marital status and health, it is unclear 

whether they may strengthen or weaken the associations observed in non-Hispanic Whites.  

Little to no work has assessed the associations of marital status and health in Hispanic 

women. In fact, in all the studies cited above, only two included Hispanic ethnicity as a 

demographic variable, with the others either ignoring Hispanic ethnicity entirely, or specifically 

excluding Hispanics. Currently, Hispanics report the second highest level of divorce in the US 

(46.% of Hispanic marriages end in divorce), and the highest levels of never marrying (37.5% 

U.S. Department of Labor, 2013; National Healthy Marriage Resource Center, 2007).  The work 

that has been done has focused on obesity and cancer mortality, with one study reporting that 

never-married Latina women have a low risk for obesity (Sobal, Hanson, & Frongillo, 2009), and 

two studies examining mortality in cancer patients (Martínez, et.al., 2016; Martinez, et.al., 2017).  

Authors found that nativity status for Hispanic women moderated the relationship between 

marital status and mortality such that married US-born, Hispanic cancer patients, compared with 

married foreign-born, had a higher risk for mortality (Martínez, et.al., 2016).   These findings 

corroborate research suggesting that uncoupled women, particularly single and 

divorced/separated, generally weigh less than their married counterparts (Kutob, et al., 2017).  

Likewise, moderation by nativity supports research that suggests foreign-born Hispanics have 

both a health and mortality advantage over their US-born counterparts (Lariscy, Hummer, & 

Hayward, 2015). Thus, in the present study I include acculturation since it may be an important 

moderator of marital status and health. 

Generally, long life may not always indicate quality of life.  In addition to longevity, it is 

also necessary to assess how one's health impacts quality of life. Health quality of life is defined 

by the effect of one's health on daily social, emotional, and physical functioning and well-being 
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and has been widely examined in both healthy individuals and individuals with chronic illness 

(Guyatt, Feeny, & Patrick, 1993).  Some research has highlighted the importance of social 

support for health quality of life in older adults (Centers for Disease Control and Prevention, 

2005).  Authors found that frequent contact with family and friends was associated with higher 

ratings of quality of life in elderly adults (Centers for Disease Control and Prevention, 2005).  

However, little to no work has examined its relationship to marital status in older Hispanic 

women. Thus in the present study I examined the relation between health quality of life and 

marital status among older, Hispanic women. 

Lastly, over 30 years of research has found that social support is a consistent predictor of 

positive health outcomes including lesser mortality (Shor, Roelfs, & Yogev, 2013; Uchino, 

2004). Social support is also hypothesized as an important pathway from marital status to health 

(Robles & Kiecolt-Glaser, 2003), and a central pathway potentially mediating/moderating the 

relationship between Hispanic ethnicity and health (Ruiz, Hamann, Mehl, & O’Connor, 2016).  

Thus, it is important to examine the relationship between health quality of life and mortality with 

social support in Hispanic, older women as well as assess whether any associations between 

marital status and these health outcomes are attenuated or moderated by social support.   

Marital Transitions and Health.  

 For many, marital status does not remain stable over time.  Among Hispanic women, 

approximately 47% of first marriages end in divorce within 20 years (Copen, Daniels, Vespa, & 

Mosher, 2012). Literature on marital transitions and health is mixed and can vary across gender. 

The transition from married to divorced/separated has been associated with poor health outcomes 

including an increase in smoking behavior, and a 30% higher risk for early mortality (Lee, Cho, 

Grodstein, Kawachi, Hu, & Colditz, 2004; Sbarra, et al. 2011). Contrasting evidence, however, 
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suggests that older divorced/separated women tend to lose weight post-separation (Kutob et al., 

2017).   In the case of widowhood, individuals experience an increased likelihood of mortality, 

increased depressive symptoms, as well as change in health behaviors including diet change, 

impaired sleep quality, and increased alcohol consumption (Harlow, Goldberg, & Comstock, 

1991; Stahl, & Schulz, 2014; Vable, Subramanian, Rist, & Glymour, 2015).  Widowed 

individuals, however, also experience weight loss, and one longitudinal study revealed that 

women's mortality is significantly less affected by widowhood compared to men (Mineau, 

Smith, & Bean, 2002; Stahl, & Schulz, 2014).   

In addition to coupled-to-uncoupled transitions, individuals may marry (after never 

marrying) or re-marry (after divorce or widowhood).  Research on remarriage suggests that 

women who remarry have concomitant changes in health and economic status including weight 

gain, greater financial security, and longer survival (Mineau, et al., 2002).  In light of the varying 

associations between marital transitions and health among older women, I consider both marital 

transitions and marital status at baseline as predictors of health quality of life and mortality in 

this study.  

Acculturation and Health.   

Although the nativity of foreign-born Hispanics is quite heterogeneous, Hispanic 

individuals comprise approximately 50% of foreign-born residents in the US (Acosta, & De la 

Cruz, 2011). Acculturation refers to the process by which an individual adapts to a new 

environment while adopting the culture and/or norms of a host-country (Abraído-Lanza, 

Armbrister, Flórez, & Aguirre, 2006). Previous research suggests that the association between 

acculturation and health in Hispanics residing in the US is complex, with some studies indicating 

that acculturation is associated with more positive health ratings and better health care utilization 
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(compared with the less acculturated), while others suggest that acculturation is associated with 

more alcohol consumption and smoking behavior (Lara, Gamboa, Kahramanian, Morales, & 

Hayes Bautista, 2005).  In addition, measures of acculturation vary widely and existing studies 

examining the association of acculturation with health in Hispanic populaces are marked by 

several methodological issues (Lara, et al., 2005).  Nevertheless, acculturation is an important 

factor that should be considered in studies focusing on Hispanic health, given its association with 

interpersonal factors, socio-environmental factors, and community and political barriers; thus, I 

considered language acculturation as an important moderator of marital status and health in this 

sample (Abraído-Lanza, Echeverría, & Flórez, 2016).  

The Current Study 

In this study, I sought to fulfill two aims. (Aim 1) First, I assessed the association 

between marital status and mortality, as well as the relationship between marital status and 

measures of health quality of life in Hispanic women using one of the largest, ethnically 

representative, samples of post-menopausal women-  the Women's Health Initiative (WHI; 

Anderson et al., 1998).  (Aim 2) In addition, I also examined whether social support and 

acculturation attenuate or moderate the association between marital status and health quality of 

life/mortality.    

Given the literature reviewed, I predicted that there would be an association between 

marital status and mortality and health quality of life such that married or coupled individuals, 

with no marital transition, would have lower mortality, and higher reported health quality of life 

compared to their uncoupled counterparts, or counterparts with marital transitions. I predicted 

that social support would attenuate these relationships and language acculturation would 
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moderate these relationships such that less acculturated, married women would have a higher 

survival likelihood and higher reported quality of life than acculturated, married women.  

Data. The WHI is a longitudinal, national, health study of post-menopausal women with 

aims focused on understanding the leading causes of common chronic diseases including breast 

cancer, heart disease, colorectal cancer, and osteoporotic fractures.  The WHI recruited women 

from 40 clinical centers across the United States between the years of 1993 and 1998 and 

included both a randomized Clinical Trial as well as an Observation Study (OS); see Anderson et 

al. (1998) for full details of the WHI design and method (Anderson, et al., 1998). Data from the 

Observational Study were utilized for the present analyses. Participants in the WHI OS were 

recruited specifically for the OS or were referred to the study after being found ineligible for, or 

declining participation in, the WHI Clinical Trial.  The inclusion criteria for the WHI OS were 

the following: post-menopausal status, ages 50-79 years, and no plans of relocating for at least 3 

years. The study prohibited women from participating in WHI OS if they reported medical 

conditions with a survival prognosis of 3 years or less, dementia, active alcohol or drug 

dependency, or severe mental illness. Respondents were interviewed/surveyed at baseline, 3 

years, and every year after this for 7 years total, yielding six time points. After this time, 

respondents were followed and will continue to be followed until death. Health quality of life 

was only assessed at baseline and 3-years post-baseline in the WHI OS.  Thus, I assess the 

associations discussed above over a span of 3 years, and mortality across a span of 20+ years.  

All women in the WHI OS provided written informed consent and all clinical sites obtained local 

Institutional Review Board approval.   

Method 

Study Population 
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 The WHI OS enrolled 93,676 women of which 3,609 (3.9%) women self-identified as 

Hispanic. The annual follow-up response rate over the 7 years of interviews/surveys was over 

94% each year. Of the 3,609 Hispanic women, 2,043 (56.6%) identified as married or in a 

"marital-like" relationship, 180 women (5%) identified as single or never been married, 795 

(22%) women identified as divorced or separated, and 543 (15%) identified as widowed.   

Measures 

Marital Status. Baseline marital status and other demographic information including 

age, race/ethnicity, household income, and education were collected from each respondent at 

baseline.  Women who reported being married or in a "marital-like" relationship were combined 

into one group, and women who reported being separated or divorced were also grouped into one 

group due to small numbers in both "marital-like" and separated respondents.   

Marital Transitions. Although women were followed for longer than 7 years, marital 

status was not recorded by the WHI OS for respondents post-7 years.  Thus, for analyses of 

outcome variables that were assessed over 7 or more years, marital transitions were coded into a 

five-category factor containing the following levels: 1) "no marital transition- coupled", 

indicating that either "married" or "living as married" was reported by the respondent throughout 

the 7 years, 2) "no marital transition- uncoupled", indicating no marital transitions for 

respondents who reported "single", "divorced/separated" or "widowed" at baseline and no marital 

transition post-baseline, 3) "coupled to uncoupled," indicating that a woman had reported a 

marital status of married or in a "marital-like" relationship at baseline and had transitioned to 

either separated, divorced, or widowed, 4) "uncoupled to coupled" indicating that a woman had 

reported a marital status of single (never been married), separated/divorced, or widowed at 

baseline and transitioned to married or in a "marital-like" relationship, and 5) "multiple 
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transitions" indicating that a woman had reported more than one marital status transition over the 

7 years.   

Marital transitions were coded similarly for the analyses assessing health quality of life 

with the exception being that the time between outcomes was only 3 years.  Thus, only two 

reported marital statuses were recorded.  All levels were coded as mentioned above with the 

exception of "multiple transitions".  This level was coded as such when a woman reported a 

divorced marital status at baseline and a widowed marital status at year 3.    

 Mortality. The ascertainment of mortality outcomes for OS respondents were recorded 

and adjudicated according to a protocol described elsewhere (Curb, et al., 2003).  Women in the 

original OS were followed for 8 – 12 years, and continued follow-ups are planned until 2020 for 

consenting respondents.   

Social Support. Social support at baseline was measured using 9 items from the Medical 

Outcomes Study social support questionnaire (Sherbourne, & Stewart, 1991).  The 9 items 

assessed various types of perceived support including emotional, informational, tangible, 

affectation, and positive social interaction. An example item, includes the following: "How often 

is each of the following kinds of support available to you if you need it? Someone you can count 

on to listen to you when you need to talk."  Responses included a 5-point Likert scale from "none 

of the time" to "all of the time." The greater omnibus scale total was utilized for this study with a 

possible range of 9 – 45, with higher scores indicating reports of higher support.   

Health Quality of Life. Health quality of life was assessed at baseline and once again 3 

years later using three subscales of the widely utilized 36-Item Short Form Health Survey (SF36) 

including Social Functioning, Emotional Well-being, and Physical Functioning.  Social 

Functioning is a subscale created from two items, including the example item, "During the past 4 
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weeks, to what extent has your physical health or emotional problems interfered with your 

normal social activities with family, friends, neighbors, or groups?" Responses for Social 

Functioning included five potential responses including 1 – "not at all", and 5 – "extremely". 

Emotional Well-being is a subscale created from five items including the following example 

item, "how often in the last 4 weeks have you felt calm and peaceful," with six response 

categories ranging from "none of the time" to "all of the time".  Physical Functioning was 

measured by ten items including the example item, "Does your health now limit vigorous 

activities, such as running, lifting heavy objects, participating in strenuous sports?"  Scale scores 

were recoded utilizing a range from 0 – 100 according to the 36-Item Health Survey 

recommendations (Ware, & Sherbourne, 1992).   

Language Acculturation. Acculturation was approximated for the Hispanic women in 

the OS sample by recording in which language they preferred to complete the WHI interview 

(i.e. English or Spanish).  Although more sophisticated measures of acculturation exist that 

assess cultural attitudes, behaviors, and structural issues, proxy measures such as language are 

widely used in large data collection efforts to reduce cost, and participant burden (Thomson, & 

Hoffman-Goetz, 2009). 

Key Covariates. Health and behavior variables from baseline were included in adjusted 

models including physical activity, smoking and alcohol behavior, and waist-to-hip ratio.    

Statistical Analyses 

 Cox proportional hazards models, or survival analyses, were computed to assess the 

associations of baseline marital status and social support with survival (Cox, 1972).  Time to 

death was calculated as the number of days a person lived post-baseline interview.  Respondents 

who remained alive at the last follow-up date were censored due to non-event occurrence. Cox 
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proportional hazards models produce hazard ratios (HR) that estimate the decrease/increase in 

the risk for early mortality given a one-unit increase in the predictor.  In survival analysis, Cox 

proportional hazards models require that hazard functions must be proportional over time, 

meaning the ratio of the hazard function, at any given time, between the values of the predictor is 

constant. I assessed this assumption by examining the martingale residuals of models as 

proposed by Lin, Wei, and Ying (1993).  If non-proportional hazard rates are discovered for 

predictors, I allowed the predictors to vary by time by estimating an interaction between the 

predictor and time.  To assess the association of marital status with health quality of life 

variables at time 3 (continuous variables) multiple linear regression models were computed, 

controlling for respondents' ratings of these variables at baseline.   

To address my first aim, two sets of three models were estimated for each outcome to 

assess the following: 1) the association of marital status (at baseline) alone with mortality and 

health quality of life (unadjusted model), 2) the association of marital status with the same two 

outcomes while controlling for social support and language acculturation (partially adjusted 

model), and 3) the association of marital status with the two outcomes controlling for social 

support, language acculturation, age, SES, and health, covariates (adjusted model).  All survival 

models adjusted for age.  Next, to assess the association of marital transitions with the outcomes, 

a variable representing marital transitions was utilized as the main predictor (instead of marital 

status at baseline) and the above modeling strategy was repeated.  

Next, to assess whether social support or language acculturation moderated the relation 

between marital status and health, 2 models were specified per outcome including the interaction 

of marital status (at baseline) with social support, and the interaction of marital status and 

language acculturation.  Again this modeling strategy was repeated to include marital transitions 
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as the main predictor (instead of marital status at baseline) and its interactions with social 

support and language acculturation were specified.  All interaction models included  

an unadjusted model, and an adjusted model containing age, SES, and health, covariates.  

Significant interaction effects were deconstructed using simple slopes analysis (Cohen, Cohen, 

West, & Aiken, 2003). 

Sensitivity Analyses  

 The outcomes (mortality and health quality of life variables) were assessed for missing 

data. The mortality outcome had approximately 4% missingness, and the health quality of life 

variables had approximately 30% missingness at time 3. Because of the substantial amount of 

missingness in health quality of life measures, sensitivity analyses were calculated for regression 

models assessing health quality of life to take into account the effect of missing data.  First, 20 

data sets were created using multiple imputation by additive regression, bootstrapping, and 

predictive mean matching via the Hmisc package in R. The auxiliary variables included in the 

imputation model were those predictive of the health quality of life outcomes, the missingness, 

or both. Each of the 20 new datasets were then reanalyzed and the estimates were combined to 

see whether conclusions changed. 

 Analyses were performed in R 3.41 (R Core Team, 2017) using the base R package for 

multiple regression models, and the Hmisc package (Harrell, & Dupont, 2017) for multiple 

imputation, and in SAS 9.4 (SAS Institute, Cary NC) for non-proportional hazards models. 

Results 

 Hispanic women in the OS were on average, 60.6 years of age, had less than a $20,000 

family income (32.7%), and had not completed a high school diploma or equivalent (43.7%).  
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See Table 1 for all demographic information as well as summary statistics for all substantive 

variables across marital status/marital transitions.   

Mortality  

The sample contained 349 events over 7,666 days from baseline (approximately 21 

years), with 90.1% censoring.  This level of censoring did not allow for the calculation of median 

survival time (the time at which 50% of the sample has died).  The mean survival time, adjusted 

for age, was 6,370.6 days, (SE = 69.7 days; approximately 17 years).   

In the unadjusted model, there was a significant marital-status at baseline association 

such that widowed, Hispanic women showed a significant increase of 36% in the hazard rate for 

mortality (HR = 1.43, p < 0.01) compared to married Hispanic women. This association was not 

found in either the partially adjusted models that controlled for social support and language 

acculturation, or the adjusted models that included social support, language acculturation, SES 

variables, and health variables.  See Table 2 for all model estimates.  In the case of marital 

transitions, Hispanic women who remained uncoupled (marital status remained single, divorced, 

or widowed) for the 7-year duration in which marital status was measured, showed a significant 

increase of 25% in the hazard rate for mortality (HR = 1.28, p < 0.05) compared to Hispanic 

women who remained stably married over the 7 years.  This association was not present in either 

the partially adjusted models or adjusted models (see Table 2). Social support and language 

acculturation were not associated with mortality.  

Four interaction models were estimated that assessed the interactive effect of marital 

status/marital transitions and social support on mortality, and the interactive effect of marital 

status/marital transitions and language acculturation on mortality, however, no interactive effects 

emerged.   
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Health Quality of Life 

To assess health quality of life, three outcomes quantifying three major life areas 

including emotional well-being, social functioning, and physical functioning were examined.  

Emotional Well-being. Marital status at baseline was not associated with emotional 

well-being three years later in the unadjusted model, however when controlling for social support 

and language acculturation (partially adjusted model), widowed individuals reported higher 

emotional well-being than married individuals, b = 1.82, se = 0.92, p < 0.05, 95% CI: (0.01, 

3.63).  This association, however was not observed when controlling for SES and health 

variables (adjusted model; see Table 2 for all model estimates). This is an odd finding, both 

because of the direction of the association (widows > married) and because it "emerged" after 

controlling for social support and language acculturation.  Sometimes these types of associations 

appear when covariates explain variability in the main predictor- in this case, social support and 

language acculturation may explain some variability in marital status with respect to the outcome 

(Horst, 1941).  

  In the case of marital transitions, individuals who remained uncoupled did not differ from 

those who remained stably married over the three years. Individuals who went from married to 

uncoupled (divorced or widowed) reported significantly less emotional well-being at time 3 than 

their stably married counterparts, b = -4.77, se = 1.48, p < 0.01, 95% CI: (-7.67, -1.86).  This 

association remained in both partially adjusted b = -4.37, se = 1.48, p < 0.01, 95% CI: (-7.28, -

1.47).  and fully adjusted models, b = -4.73, se = 1.67, p < 0.01, 95% CI: (-8.00, -1.46).  

Uncoupled individuals who got married during the three years reported significantly less 

emotional well-being than stably married individuals controlling for social support, language 

acculturation, SES, and health variables, b = -4.71, se = 2.11, p < 0.05, 95% CI: (-8.85, -0.57), 
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curiously however, this association was not present in the unadjusted or partially unadjusted 

models.  

Social support was positively, significantly associated with emotional well-being in both 

marital status at baseline, and marital transitions, models: partially adjusted, b = 0.16, se = 0.04, 

p < 0.001, 95% CI: (0.09, 0.23), and fully adjusted, b = 0.14, se = 0.04, p < 0.01, 95% CI: (0.05, 

0.22).  Language acculturation was associated with emotional well-being in both marital status 

(baseline), b = -3.26, se = 1.14, p < 0.01, 95% CI: (-5.50, -1.02), and marital transitions adjusted 

models b = -3.34, se = 1.14, p < 0.01, 95% CI: (-5.58, -1.11), such that those who chose to 

interview in Spanish reported significantly less emotional well-being than those who completed 

their interview in English.  No interactions with social support or language acculturation 

emerged. 

Social Functioning. Marital status at baseline was not associated with social functioning, 

however, in the case of marital transitions, women who transitioned from coupled to uncoupled 

had significantly lower social functioning ratings at time 3 than their stably married counterparts 

in the unadjusted model, b = -8.03, se = 2.02, p < 0.001, 95% CI: (-12.00, -4.06), and this 

association was observed when controlling for social support and language acculturation 

(partially adjusted) b = -7.22, se = 2.05, p < 0.001, 95% CI: (-11.25, -3.20), and SES and health 

variables (adjusted) b = -7.33, se = 2.36, p < 0.001, 95% CI: (-11.96, -2.69).  Social support was 

significantly associated with social functioning in both marital status at baseline, and marital 

transitions, models (all bs > 0.26, all ps < 0.001; see Table 2 for all model estimates), and this 

relationship was still observed after controlling for health covariates (all bs > 0.21, all ps < 

0.001). Language acculturation was not associated with social functioning. The interaction of 

marital transitions and social support was associated with social functioning, F(4,1883) = 2.86, p 
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< 0.05; among stably married women, those who reported high social support (vs. low) had 

higher social functioning at time 3 (see Figure 1). Additionally, for women who experienced 

multiple marital transitions, those who reported low social support reported significantly lower 

social functioning than those with high social support.  No interactions with language 

acculturation emerged.  

 

 

Figure 1. The interactive association of marital transitions and social support on social functioning at time 
3 in post-menopausal, Hispanic women in the Women's Health Initiative Observation Study. Notes. * 
indicates a significant slope at p < 0.01; model is adjusted for age, education, family income, physical 
activity, smoking status, and waist-hip ratio.  
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Physical Functioning. Widowed women at baseline reported significantly worse 

physical functioning at time 3 when compared to their married counterparts, b = -3.06, se = 1.11, 

p < 0.01, 95% CI: (-5.23, -0.89), and this association was also observed after controlling for 

social support and language acculturation b = -3.04, se = 1.15, p < 0.01, 95% CI: (-5.29, -0.78), 

but not observed after controlling for SES and health covariates. Marital transitions were not 

associated with physical functioning across all models. 

Social support was positively, significantly associated with emotional well-being in both 

marital status at baseline, and marital transitions, models: partially adjusted, b = 0.17, se = 0.04, 

p < 0.001, 95% CI: (0.09, 0.25), and fully adjusted, b = 0.10, se = 0.05, p < 0.05, 95% CI: (0.002, 

0.19).  On the other hand, women who chose to complete their interview in Spanish (vs. English) 

reported greater physical functioning at time 3 in the marital status, adjusted model, b = 3.24, se 

= 1.37, p < 0.05, 95% CI: (0.56, 5.92) as well as in the marital transitions model, b = 3.18, se = 

1.36, p < 0.05, 95% CI: (0.50, 5.85).    No interactions with social support or language 

acculturation emerged. 

Sensitivity Analyses 

 Due to the fairly high missingness for the QOL data, multiply imputed data were used to 

re-examine significant findings to account for any effect of missing data on the outcomes.  The 

majority of findings discussed above were replicated in the sensitivity analyses with a few 

exceptions.  In the original analyses reported above, when controlling for social support and 

language acculturation (i.e. the partially adjusted model), widowed women reported higher 

emotional well-being than married women.  This result was not replicated in the sensitivity 

analysis. In addition, with regard to marital transitions, women who transitioned from uncoupled 

to coupled reported significantly less emotional well-being than stably married women, however, 
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this result was not replicated in the sensitivity analysis.  Lastly, the association of language 

acculturation with emotional well-being suggesting that women who chose to complete their 

interview in Spanish had significantly less emotional well-being than those who completed their 

interview in English was not replicated in the sensitivity analysis.  These results suggest, 

perhaps, that these finding may be due to the effect of missing cases at time 3.  For example, 

widowed individuals at time 3 who reported emotional well-being likely had higher levels of 

social support than those who were missing.    

Discussion 

 The goal of this study was to examine the association of marital status at the WHI OS 

baseline and marital transitions over time with mortality and health quality of life in Hispanic, 

post-menopausal women.  Secondary aims included 1) examining whether the association of 

marital status with mortality or health quality of life remained after controlling for social support, 

and acculturation as well as SES and health variables, and 2) to ascertain whether the association 

of marital status with these outcomes varied by either social support or acculturation.  

In partial support of my hypothesis, analyses indicated that marital status, particularly married 

vs. widowed at baseline, was predictive of mortality, but may be explained by social support and 

language acculturation given that its significant association was not observed in the partially 

adjusted model.  Similarly, stably uncoupled women had greater mortality risk than stably 

married women, however, this association was attenuated when controlling for social support 

and language acculturation.  Although my analyses corroborate previous findings that show that 

married or coupled individuals have a mortality advantage over their uncoupled counterparts, 

this association was not found for married vs. divorced women, or married vs. single women 

(Sbarra, et al., 2011).  However, as the WHI OS sample of Hispanics had such highly censored 
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mortality data (90.1%), it is difficult to know whether these associations would have been 

observed had there been a longer follow-up time (e.g. 30+ years) to observe more events.  

Curiously, social support was not significantly associated with mortality (controlling for 

marital status/marital transitions and language acculturation) considering the strong evidence that 

social support is a strong predictor for mortality (see meta-analyses: Holt-Lunstad, Smith, & 

Layton, 2010; Shor, Roelfs, & Yogev, 2013). This is perhaps because social support and marital 

status are closely related, with married women reporting higher social support than all uncoupled 

women. Social support, however, was a consistent predictor of greater health quality of life even 

when holding constant marital status/marital transitions, language acculturation, SES, and health 

variables. These results corroborate one study examining Hispanics and African 

American/Blacks which found that when controlling for marital status, social integration was 

significantly associated with both emotional well-being, social functioning, and general health as 

measured by the 36-Item Health Survey, however mortality in this sample was not examined 

(Baernholdt, Hinton, Yan, Rose, & Mattos, 2012).  

My results also support recent research exploring these associations in other populations.  

Leung, Smith, and McLaughlin (2016) found that uncoupled breast cancer survivors reported 

significantly lower levels of social support, and thus significantly lower levels of health quality 

of life (Leung, Smith, & McLaughlin, 2016). Similarly, in a multi-ethnic sample of colorectal 

cancer patients, women who had never married were at a high risk for low health related quality 

of life (Reyes, et al., 2017).  It is unclear why there is an association between social support and 

health quality of life outcomes, yet not for mortality.  This may be because of the small number 

of events (deaths) that occurred over the 20 years and the power to detect this association was 

not present (11.7% of the total sample died; ~90% censoring).  In addition, marital status and 
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social support likely compete for the same variance in mortality given that uncoupled women 

report less social support than coupled women.  

Interestingly, widowed women reported lower levels of physical functioning health 

quality of life than their married counterparts at time 3, while also reporting higher emotional 

well-being than married individuals. Greater emotional well-being, however, was not observed 

after controlling for SES and health covariates, and the widowed association with emotional 

well-being was not replicated in the sensitivity analysis. This pattern of results is somewhat 

similar to a study by Fernández-Ballesteros, Zamarrón, and Ruiz, (2001) where the authors found 

that married women had greater perceptions of their health and greater life satisfaction than 

widowed women, but this result was explained by higher income and physical activity.   

 Marital transitions, specifically going from coupled to uncoupled, was associated with 

lower levels of both emotional well-being and social functioning, however not physical 

functioning and general health.  Similarly, Kutob and colleagues (2017) found that marital 

transitions from married to divorced (in the WHI OS) were associated with BMI and waist-hip 

ratio reduction (Kutob, et al., 2017).  Although Kutob and colleagues did not focus on Hispanics, 

my results may reflect these findings as women who become uncoupled may actually improve 

health outcomes, but may lack in emotional and social needs given their partner's departure. 

Limitations  

 Although I took care to use appropriate statistical models (cox-regression models and 

multiple imputation to account for missing data effects), there were some limitations of my 

study, as with all studies. Firstly, I acknowledge that Hispanics are not necessarily a homogenous 

group and the results of this study are predicated on the notion that Hispanics in this sample are 

more culturally similar to each other than to other racial-ethnic groups in the WHI OS.  Though 
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some research suggests this is the case for Hispanics in the US (Miranda, Bilot, Peluso, Berman, 

& Van Meek, 2006), culture was not measured in the WHI OS, thus I cannot say conclusively 

that this is the case.  This is often an issue for sociocultural researchers utilizing large data sets 

for secondary data analysis, and unfortunately, this study is no different in this regard.  

Additionally, the results of the survival analysis may be biased due to such high levels of 

censoring in this group.  While cox-regression can handle high levels of censoring, it would be 

prudent to assess the associations in a more complete data set, or in a data set with a longer 

follow-up time.  Lastly, my findings should be replicated in studies where Hispanic women (and 

men) are followed longer to assess health related quality of life over a longer period of time than 

3 years to ascertain whether these associations are present throughout senescence.    

Despite its limitations, overall, this study, to my knowledge, is the first to assess the 

association of marital status with mortality and health related quality of life in Hispanic, post-

menopausal women.  Generally, it seems as though social support may be more important than 

marital status to this group for health related quality of life and health care providers and 

interventionists should focus on social integration as a means to increasing positive health 

outcomes, especially for widowed women in this group.  
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Table 1

Mean SD Mean SD Mean SD Mean SD Mean SD
Age 59.7 (6.8) 60.6 (6.7) 60.8 (7.0) 65.4 (7.0) 60.6 (7.1)
Income %(N)

< $20,000 22.1% (452) 34.4% (62) 45% (358) 54.7% (297) 32.70% (1180)
$20,000 - $34,999 21.6% (442) 24.4% (44) 19.6% (156) 17.9% (97) 20.60% (742)
$35,000 - $49,999 16.1% (329) 12.8% (23) 15.2% (121) 10.1% (55) 14.70% (529)
$50,000 - $74,999 15.6% (319) 10% (18) 5.9% (47) 3.7% (20) 11.30% (408)

≥ $75,000 13.2% (270) 6.1% (11) 2.6% (21) 1.5% (8) 8.60% (308)
Education %(N)

≤ High School/GED 43.8% (894) 35.6% (64) 38.2% (304) 55.6% (302) 43.7% (1576)
Some College 35.8% (731) 31.1% (56) 38% (302) 27.6% (150) 34.5% (1244)

≥ College Degree 19.4% (396) 33.3% (60) 23% (183) 15.7% (85) 20.1% (727)
Alcohol Behavior %(N)

<1 Drink Per Week 32.6% (666) 33.8% (61) 32.6% (259) 29.3% (159) 32% (1154)
<7 Drinks Per Week 17.8% (363) 15% (27) 18.7% (149) 14.5% (79) 17.3% (623)
7+ Drinks Per Week 5.8% (118) 6.7% (12) 3.8% (30) 3.1% (17) 4.9% (177)

Non-Drinker 20.4% (416) 22.2% (40) 14.5% (115) 25.2% (137) 20.6% (724)
Past Drinker 21.6% (442) 21.7% (39) 28.3% (225) 24.7% (134) 23.6% (853)

Smoking Behavior %(N)
Never Smoked 64.1% (1309) 63.3% (114) 54.6% (434) 63.7% (346) 61.8% (2230)
Past Smoker 28.1% (575) 25% (45) 32.7% (260) 28.7% (156) 29.1% (1049)

Current Smoker 5.3% (109) 8.3% (15) 9.8% (78) 5.7% (31) 6.5% (236)

Waist-Hip Ratio 0.82 (0.08) 0.82 (0.08) 0.82 (0.09) 0.83 (0.10) 0.82 (0.09)
Physical Activity 11.66 (14.71) 11.51 (14.55) 10.91 (13.65) 11.92 (15.41) 11.51 (14.57)
Social Support 35.26 (8.74) 30.68 (9.61) 30.61 (9.47) 30.88 (9.57) 33.33 (9.34)

Emotional Well-being 74.30 (17.65) 74.95 (19.03) 71.00 (19.95) 72.74 (19.02) 73.32 (18.55)
Social Functioningg 85.79 (21.46) 83.55 (23.85) 80.13 (24.63) 84.94 (20.98) 84.29 (22.33)

Physical Functioning 79.93 (21.70) 75.85 (23.92) 76.16 (23.55) 74.21 (24.72) 77.98 (22.80)
Mortality %(N) 8.7% (177) 9.4% (17) 8.7% (69) 15.7% (84) 9.7% (349)

Baseline Characteristics, Baseline Health Quality of Life, and Mortality for Hispanic 
Women from the Women's Health Initiative Observational Study 

Note.  WHI = Women's Health Initiative; SD = standard deviation; * = Bachelors/equivalent or higher; ** 
=  Metabolic equivalent of task (MET)-hour/week;  Married is combined with those in a 'marital-like' 
relatioship; Divorced includes seperated women;  Health Quality of Life is measured by the Rand 36-Item 
Health Survey

Married     
N = 2043

Single      
N = 180

Divorced    
N = 795

Widowed    
N = 543

Total         
N = 3609

Health Quality of Life
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Table 3

Health Quality of Life b (se ) 95% CI b (se ) 95% CI b (se ) 95% CI
Emotional Well-Being

Marital Status
Single 0.54(1.34) (-2.08, 3.16) 1.46(1.35) (-1.18,4.10) 2.05(1.52) (-0.92, 5.02)

Divorced -0.61(0.73) (-2.05, 0.83) 0.01(0.75) (-1.46,1.48) 0.20(0.89) ( -1.55, 1.94)
Widowed 0.75(0.89) (-1.00, 2.50) 1.82(0.92)* ( 0.01,3.63) 0.69(1.10) (-1.47, 2.85)

Social Support -- 0.16(0.04)*** (0.09, 0.23) 0.14(0.04)*** (0.06, 0.22)
Language -- -2.14(0.85)* (-3.80, -0.49) -3.26(1.14)** (-5.50, -1.02)

Social Functioning
Marital Status

Single -0.80(1.89) (-4.51, 2.92) 0.39(1.91) (-3.37, 4.14) 1.95(2.18) (-2.33, 6.22)
Divorced -1.61(1.04) (-3.65, 0.43) -0.54(1.07) (-2.64, 1.56) 1.49(1.29) ( -1.04, 4.01)
Widowed -0.91(1.24) (-3.34, 1.52) -0.04(1.30) (-2.58, 2.50) 0.27(1.58) (-2.82, 3.36)

Social Support -- -- 0.27(0.05)*** (0.17, 0.36) 0.38(0.02)*** ( 0.11, 0.34)
Language -- -- 1.14(1.18) (-1.17, 3.45) 1.94(1.63) (-1.26, 5.13)

Physical Functioning
Marital Status

Single -1.34(1.67) (-4.61, 1.93) -0.48(1.69) (-3.80, 2.84) -0.55(1.84) (-4.16, 3.07)
Divorced -0.59(0.90) (-2.35, 1.18) -0.10(0.93) (-1.92, 1.72) 1.01(1.07) (-1.09, 3.10)
Widowed -3.06(1.11)** (-5.23, -0.89) -3.04(1.15)** (-5.29, -0.78) -2.83(1.33)* (-5.45, -0.22)

Social Support -- -- 0.17(0.04)*** (0.09, 0.25) 0.10(0.05)* (0.002, 0.19)
Language -- -- 0.86(1.06) (-1.22, 2.93) 3.24(1.37)* (0.56, 5.92)

Note . The reference is an English speaking married woman at baseline;  * = p  < 0.05;  ** = p < 0.01; *** = p  < 0.001;  All models control for 
the outcome measured at baseline and age at baseline; Adjusted models control for SES (education and income), health behavior variables 
(smoking, alcohol use, physical activity), and waist-hip ratio. 

Adjusted R 2 = 0.44 Adjusted R 2 = 0.44 Adjusted R 2 = 0.47

Adjusted R 2 = 0.17 Adjusted R 2 = 0.19 Adjusted R 2 = 0.19

N = 2,424 N = 2,345 N = 1,845

Adjusted R 2 = 0.37 Adjusted R 2 = 0.38  Adjusted R 2 = 0.38

N = 2,562 N = 2,464 N = 1,913

The Relation of Marital Status at Baseline and Health Quality of Life Variables, Results from Nine Models.
Unadjusted Model Partially Adjusted Model  Adjusted Model

N = 2,478 N = 2,384 N = 1,853
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Table 4

Health Quality of Life b (se ) 95% CI b (se ) 95% CI b (se ) 95% CI
Emotional Well-Being

Marital Transitions
Uncoupled Stable -0.37(0.64) (-1.62, 0.88) 0.47(0.66) (-0.82, 1.76) 0.70(0.78) (-0.82, 2.23)

Coupled to Uncoupled -4.77(1.48)** (-7.67, -1.86) -4.37(1.48)** (-7.28, -1.47) -4.73(1.67)** (-8.00, -1.46)
Uncoupled to Coupled -1.16(1.77) (-4.63, 2.31) -0.40(1.76) (-3.85, 3.05) -4.71(2.11)* (-8.85, -0.57)

Multiple Transitions -2.76(2.36) (-7.39, 1.88) -2.53(2.46) (-7.32, 2.27) -2.56(2.62) (-7.70, 2.57)
Social Support -- -- 0.16(0.04)*** (0.09, 0.23) 0.14(0.04)** (0.05, 0.22)

Language -- -- -2.14(0.86) (-3.83, -0.45) -3.34(1.14)** (-5.58, -1.11)

Social Functioning
Marital Transitions

Uncoupled Stable -1.98(0.90)* (-3.73, -0.22) -0.96(0.93) (-2.79, 0.87) 0.75(1.12) (-1.44, 2.95)
Coupled to Uncoupled -8.03(2.02)*** (-12.00, -4.06) -7.22(2.05)*** (-11.25, -3.20) -7.33(2.36)** (-11.96, -2.69)
Uncoupled to Coupled -1.16(2.51) (-6.08, 3.76) -0.12(2.51) (-5.05, 4.81) -1.29(3.06) (-7.29, 4.70)

Multiple Transitions -3.51(3.33) (-10.04, 3.02) -3.21(3.48) (-10.02, 3.61) -1.64(3.90) (-9.28, 6.00)
Social Support -- -- 0.26(0.05)*** (0.16, 0.35) 0.21(0.06)*** (0.10, 0.33)

Language -- -- 0.93(1.20) (-1.42, 3.28) 1.88(1.63) (-1.31, 5.07)

Physical Functioning
Marital Transitions

Uncoupled Stable -1.28(0.78) (-2.81, 0.25) -0.87(0.81) (-2.47, 0.72) -0.04(0.94) (-1.88, 1.80)
Coupled to Uncoupled 1.63(1.79) (-1.87, 5.13) 2.24(1.81) (-1.30, 5.79) 1.93(2.01) (-2.02, 5.87)
Uncoupled to Coupled -1.16(2.12) (-5.33, 3.01) -0.66(2.13) (-4.84, 3.52) -1.49(2.49) (-6.38, 3.39)

Multiple Transitions -3.65(2.93) (-9.40, 2.09) -1.84(2.99) (-7.70, 4.01) 0.33(3.25) (-6.05, 6.71)
Social Support -- -- 0.17(0.04)*** (0.09, 0.25) 0.10(0.05)* (0.002, 0.19)

Language -- -- 1.10(1.07) (-0.99, 3.20) 3.18(1.36)* (0.50, 5.85)

The Relation of Marital Transitions and Health Quality of Life Variables, Results from Nine Models.

Adjusted R 2 = 0.44 Adjusted R 2 = 0.44 Adjusted R 2 = 0.48

Note.  The reference is an English speaking married woman at baseline;  * = p  < 0.05;  ** = p  < 0.01; *** = p  < 0.001;  All models control for the 
outcome measured at baseline and age at baseline; Adjusted models control for SES (education and income), health behavior variables (smoking, 
alcohol use, physical activity), and waist-hip ratio. 

Adjusted R 2 = 0.17 Adjusted R 2 = 0.19 Adjusted R 2 = 0.19

N = 2,388 N = 2,311 N = 1,842

Adjusted R 2 = 0.36 Adjusted R 2 = 0.38  Adjusted R 2 = 0.38

N = 2,521 N = 2,425 N = 1,910

Unadjusted Model Partially Adjusted Model  Adjusted Model
N = 2,435 N = 2,343 N = 1,850
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CHAPTER III: Exploring Family Synchrony of Emotional Arousal as a Predictor of Coping 

Style and Depressive Mood in Diverse Women Facing Breast Cancer 

Over the past decade, research has consistently shown that women with breast cancer are 

at a high risk for clinical depression and depressive symptoms (Maass, Roorda, Berendsen, 

Verhaak, & de Bock, 2015).   Depression among breast cancer patients is particularly 

burdensome as it is positively associated with insomnia, pain severity, poor treatment adherence, 

longer cancer duration, and mortality (Fann et al., 2008; Satin, Linden, & Phillips, 2009; Su et 

al., 2017). Interestingly, depressive symptoms do not differ in women across cancer-related 

variables such as cancer stage or treatment strategy (e.g. breast conserving surgery vs. 

mastectomy) (Bardwell et al., 2006), but are associated with emotional and social environmental 

factors (Bardwell & Fiorentino, 2012).  Recent research suggests that predictors of depression 

include low acceptance of emotion (Weihs, Wiley, Crespi, Krull, & Stanton, 2017), less 

optimism and greater ambivalence over negative emotional expression (Bardwell & Fiorentino, 

2012), perseverating on negative thoughts (Steiner, Wagner, Bigatti, & Storniolo, 2014), and 

unsupportive family environments (Su, et al., 2017).  In light of these recent findings, 

investigations of emotional and interpersonal factors in this population is warranted.   

Emotions occurring within the context of interpersonal interactions are not independent 

from other people’s emotional states who are involved in the same interaction (Butler, 2011, 

2015; Kuppens, 2015; Main, et al., 2016).  Emotional states are of particular interest within a 

family unit, as these interacting states may be indicative of broader family-level dynamics (Main, 

et al., 2016). For example, emotions that occur moment-to-moment may not only arise from 

something personal, but may arise from something that affects the group to which we belong 

(Kuppens, 2015).  Families are the first social group in which an individual exists, develops, and 
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learns to interact emotionally, thus it is conceivable that families have their own pattern of 

emotional dynamics (Mesquita & Boiger, 2014). These patterned dynamics accumulated over 

time may affect physical health at a broader level by influencing other more proximal processes 

such as depressive mood.  Further, research suggests that family level factors, such as family 

conflict, or dysfunction, go hand in hand with psychological distress and depressive symptoms 

(Baider, Ever-Hadani, Goldzweig, Wygoda, & Peretz, 2003; Bozo, Ar, & Eldoğan, 2017; Cohee 

et al., 2016).  However, no research has considered the impact of family level dynamic emotion 

states on coping and depression in breast cancer patients.   

In the current study I explored interpersonal, dynamic emotion states in African 

American/Black and European American/White families facing breast cancer.  Specifically, I 

examined whether interpersonal patterns of emotional arousal exhibited in discussions between a 

breast cancer patient and her family members are associated with the patient's coping style and 

depressive symptoms. The interpersonal patterns I focused on are variations of synchrony, or the 

simultaneous occurrence of emotional arousal from two people in a family system. Relevant 

moderators of these associations were also examined, including perceived family environment 

(e.g. the perceived level of conflict) and race-ethnicity. I utilized a recently developed time series 

analysis called cross recurrence quantification analysis (CRQA) which uses a non-linear analytic 

strategy to assess connections between two streams of information (two time series) resulting 

from two individuals over a defined time period.  CRQA can analyze connections between both 

concurrent states as well as across any number of lags between two time series. CRQA was 

utilized to explore recurrence of emotional arousal among patients and two family members, and 

how these recurrence (synchrony) measures are 1) associated with coping style and depressive 
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symptoms, and 2) and whether family environment and race-ethnicity moderate these 

relationships.  

Emotion, Coping, and Depression in Breast Cancer Patients and their Families   

Living with breast cancer can be an extremely emotional time for both a patient and her 

family.  Facing treatment decisions, lifestyle changes, and threat of mortality can overwhelm and 

bring about emotional distress and negative psychological sequelae (Zachariae et al., 2004).  

Notably, a significant proportion (35% to 38%) of breast cancer patients report major emotional 

distress after diagnosis (Faller et al., 2013).  Several factors are associated with emotional 

distress in this population including a patient's perceived severity of disease and symptoms, 

intrusive negative thoughts, and perception of treatment efficacy (Epping-Jordan et al., 1999; 

Jørgensen, Frederiksen, Boesen, Elsass, & Johansen, 2009; Rozema, Völlink, & Lechner, 2009). 

Thus, faced with an effluence of negative emotions and distress, breast cancer patients must cope 

with their current condition, but some coping styles have been found to have adverse emotional 

and physical implications. Notably, a repressive coping style among breast cancer patients has 

been found to be associated with higher sympathetic activation and flatter cortisol slopes (Giese-

Davis, Conrad, Nouriani, & Spiegel, 2008; Giese-Davis, DiMiceli, Sephton, & Spiegel, 2006), 

which are two physiological states linked with risk for depression and mortality (Elefteriou, 

2015). Repressive coping is defined as not attending to or acknowledging that hostile or 

potentially dangerous stimuli as being non-threatening (King, Taylor, Albright, &Haskell, 1990). 

Coping, however, is often times not a solitary process, but one that occurs within family 

and supportive groups.  In addition, research suggests that family members (e.g. spouses and 

children) of breast cancer patients also experience a range of psychological sequelae related to 

their loved one's illness (Ben-Zur, 2001; Ben-Zur, Gilbar, & Lev, 2001; Gall & Kafi, 2014; 
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Garofalo, Soliday, Cole, Dawson, & Henderson, 2009; Pauwels, De Bourdeaudhuij, Charlier, 

Lechner, & Van Hoof, 2012).  Within these family units a range of bi-directional processes 

occur. Psychological states in both the patient and family members may influence one another.  

For example, depression in breast cancer patients was found to be associated with depression in 

caregiving family members (Given et al., 1993).  In addition, effective adjustment to a woman's 

breast cancer diagnosis from both spouses and adult children has been found to be associated 

with less anxiety and depression in the patient (Maly, Umezawa, Leake, & Silliman, 2005).   

Familial factors such as family environment and functioning can also influence both the 

patient's and family's psychological state.  For example, families of breast cancer patients who 

are able to express feelings openly and directly, and effectively solve problems, are less likely to 

exhibit depression and anxiety (Edwards & Clarke, 2004). Breast cancer treatment also 

significantly alters the lifestyle of both a patient and her family.  For example, caregiving burden 

including missing work and financial burden was associated with depressive symptoms in 

caregiving family members (Grunfeld et al., 2004).  As distress, coping, and mental wellness are 

inextricably linked among breast cancer patients and their families, this study addresses whether 

emotion arousal dynamics within these family systems are related to a patient's coping style and 

depressive symptoms.    

Family Emotional Arousal and Synchrony 

Emotions facilitate the synchronization of multiple bodily systems for goal-directed 

behavior including selective attention, affective responding, and physiological activation and 

inhibition (Gross, 1999; Thayer & Lane, 2000).  Emotional arousal is a total-organism state that 

has been brought about by emotion-provoking stimuli (Schachter & Singer, 1962). Further, 

emotional processes are temporally organized in social ways such that emotions and emotional 

arousal are indivisibly linked with the emotion of others (Butler, 2011). For example, emotions 
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and physiological processes (e.g. heart rate and stress hormones) among romantic partners have 

been found to synchronize into a pattern where they appear to rise and fall together (Levenson & 

Gottman, 1985; Saxbe & Repetti, 2010).  Because of this interpersonal, temporal organization, 

quantifying emotional processes using aggregative methods such as summing or averaging 

responses observed over time closes off some important questions about the patterns of 

emotional processes observed in an interpersonal system, like a family (Coco & Dale, 2014).  

Here, I argue that these patterns of emotion arousal within a family over time are a measure of 

family dynamics that will give us some idea of how a family interacts socially.    

One pattern of interpersonal dynamics that has been studied is synchrony or linkage of 

both emotional and physiological states over time. In this study I sought to explore family-level 

synchronized processes where one person's emotional arousal is interdependent with another 

person in the group. For example, say Person A has become emotionally aroused (i.e. crying) by 

talking about her breast cancer treatment, then, a family member (Person B) will in turn become 

emotionally aroused in response to Person A's emotional arousal (i.e. smiling to try and cheer her 

up), then in response, Person A's emotional arousal decreases while she begins to listen to Person 

B.  In this hypothetical situation, Person A and Person B have reached a similar state of arousal 

and if followed long enough in time, they would produce a pattern of interdependent emotional 

arousal states that one could measure.  Importantly, emotional arousal is independent of valence 

and regardless of whether the emotional arousal is crying or laughing, synchronized arousal of 

all states indicates broadly, responsiveness and engagement in the situation at hand. 

Although synchrony of emotion and physiology have been measured using a plethora of 

methods and over a variety of time periods (moment-to-moment vs. over weeks) (Arimoto & 

Okanoya, 2014; Butler, 2011, 2015; Feldman, 2007; Leclère, et al., 2014; T.-H. Lee, Miernicki, 
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& Telzer, 2017; Lindsey, Colwell, Frabutt, Chambers, & MacKinnon-Lewis, 2008; Main, et al., 

2016; Rohrbaugh, et al., 2009), I define synchrony of emotional arousal as moment to moment 

(i.e. second-to-second) matched states, as well as time-lagged matched states. Matched 

emotional states constitute the magnitude of one person's emotional arousal matching the 

magnitude of a family member's.   These time-lagged matched emotional arousal states may take 

many forms, for example Person A leading Person B, or the opposite. Additionally, I assessed 

family triads (one patient and two family members), where synchrony scores were computed. 

from dyads- the pairings between a patient and spouse/adult friend, and a patient and her child.  

Synchronized emotional and physiological states may be associated with both negative 

and positive outcomes, largely depending on context.  In other words, synchrony of emotional 

and physiological states is not inherently negative or positive, but just indicates a broader social 

process.  For example, studies examining synchrony of cortisol among both romantic partner and 

mother-child dyads, have found that simply spending more time with their partner/child is 

associated with more cortisol synchrony throughout the day, and although more time spent with 

one another may be thought of as a positive relational behavior, more synchrony among romantic 

partner dyads is also associated with more relational conflict (Papp, Pendry, & Adam, 2009; 

Papp, Pendry, Simon, & Adam, 2013; Timmons, Margolin, & Saxbe, 2015).  Additionally, 

among mother-child dyads discussing conflict, physiological synchrony may be sensitive to 

emotional nature of a conversation and is not related to positive or negative child behavior 

(Woltering, Lishak, Elliott, Ferraro, & Granic, 2015).  

Much of the contradictory evidence stems from studies that measure arousal synchrony 

via physiological means and suggests that context is important to consider (Timmons, et al., 

2015).  This is because physiological indicators such as heartrate, cortisol, and galvanic skin 
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response cannot point to valence in any regard, and high measures of physiological arousal may 

indicate positive or negative affect.  In this study, we assessed emotional arousal from video 

recordings of family interactions using an amalgam of information including facial expressions, 

vocal behavior, and kinesics to obtain a gestalt measurement of emotional arousal for each 

person (physiological variables were not measured in the original study and thus not available to 

me in this secondary data analysis).  Thus, I did not expect synchrony to be essentially positive 

or negative- but dependent on the context of the system. Thus I examined whether associations 

between synchrony and patient outcomes was moderated by social variables including family 

environment and race/ethnicity.  

Moderators: Family Environment and Race-Ethnicity 

 Two variables that may moderate the association between synchrony of emotional 

arousal and coping style or depressive symptoms include family environment and race-ethnicity. 

Family environment, as measured by the Family Environment Scale (Robertson & Hyde, 1982) 

assesses three dimensions of family characteristics including relationship quality, personal 

growth, and system maintenance.  In this study I focus on the relationships subscales (i.e. 

cohesion, expressiveness, and conflict).  These variables assess the nature of emotional 

interactions between family members and the extent to which family members are supportive 

and connected.  Relationship dimensions of family environment have been associated with 

depressive symptoms among breast cancer families.  In a study by Edwards and Clarke (2004), 

families of breast cancer patients that were able to express feelings openly and directly, and 

effectively solve problems were less likely to exhibit depression and anxiety (Edwards & Clarke, 

2004).  It is likely that synchrony within more cohesive and communicative families would be 

more likely to point to a process of responsiveness and engagement with each other's needs 
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(Main, et al., 2016). Thus, I expect high levels of synchrony in positive family environments 

(less conflict, more cohesion and expression) to be associated with less depressive mood and less 

repressive coping.  In contrast, synchrony in a highly conflictual environment may point to 

deleterious patterns of communication such as matched high arousal (anger and sadness) and 

matched low arousal (disengagement and suppressed expression). Thus, I expected to find that 

arousal synchrony in 'negative' family environments (e.g. where there is little relationship 

cohesion and expressiveness, and more conflict) would predict more depressive mood and 

maladaptive coping as matched states may heighten the negative aspects of these environments.  

The study sample is primarily Non-Hispanic Black/African American, and non-Hispanic 

European American/White.  I chose race-ethnicity as a moderator because emotion dynamics in 

African American/Black families differ from European American families, likely due to 

sociocultural differences and efforts to decrease potential discrimination (Nelson, Leerkes, 

O'Brien, Calkins, & Marcovitch, 2012)  For example, a study examining synchrony in early 

adolescent-mother dyads, found that synchrony of negative emotion in European American 

dyads was associated with less prosocial behavior in European American adolescents, but this 

association was not found in Non-Hispanic Black/African American dyads (Lindsey, et al., 

2008). Authors suggest that results of this study are compatible with the body of literature 

suggesting that family dynamics, namely those of authoritative parenting and discipline, are 

different across racial-ethnic contexts. For example, historically, African American/Black 

individuals often experience racial profiling and face potential threats in dangerous 

neighborhoods (McLoyd, 1990), thus, authoritative parenting and punishment were a means for 

protecting children within these contexts and are unrelated to negative outcomes as they are in 

White families (Bradley & Corwyn, 2001; McLoyd & Smith, 2002). Thus, I expect any 
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associations between synchrony and depressive mood/coping style to be dampened among Non-

Hispanic Black/African American dyads as heightened, matched emotional states in these 

families may not be associated with negative psychological sequelae.  

Cross Recurrence Quantification Analysis 

  Temporal analyses enable scientists to discover patterns within dynamic interactions of 

phenomena between two people (Coco & Dale, 2014).  CRQA is a type of temporal analysis that 

assesses two streams of information (two time series) derived from two individuals over a 

defined time period (Marwan, Carmen Romano, Thiel, & Kurths, 2007). Together, these time 

series from both individuals can represent a dyadic dynamic system.  To quantify aspects of 

dynamic systems, the two time series can be plotted together using a cross recurrence plot. The 

cross recurrence plot is a square matrix containing the two time series plotted on x and y axes, 

with the time of Person A on the x-axis, and the time of Person B plotted on the y-axis (see: 

http://www.recurrence-plot.tk/) (Marwan, et al., 2007). Just as square matrices have distinct 

characteristics (i.e. main diagonal, determinant, etc.) the cross recurrence plot also uses these 

characteristics to describe a dynamic system- specifically, the recurrence patterns among two 

time series from two individuals. In addition, CRQA can consider any potential lagged pattern of 

each time series in relation to another.  To do this, it begins by first overlaying delayed versions 

of one time series over itself (Coco & Dale, 2014).  For example: if X(t) represents an original 

time series, a 'delayed version' of itself could be represented by X(t + τ), where τ represents the 

lag in the original time series X(t).  CRQA considers multiple lags of each time series with itself 

X(t + mτ), creating several dimensions of embedding (Coco & Dale, 2014).  Then, it uses these 

multiple lags of each time series (two original time series to begin, including their multiple lags), 

to compare and calculate certain degrees of recurrence between the two. See Figure 1, replicated 
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from Coco and Dale (2014) as Figure 4 in "Cross-Recurrence Quantification Analysis of 

Categorical and Continuous Time Series: an R package" (Coco & Dale, 2014, p.7).  The dots on 

the plot constitute moments where both individuals' states converge (Coco & Dale, 2014).  The 

main diagonal of a cross recurrence plot defines a line of coincidence (LOC), and can allow for 

any number of time lags. 

 

Figure 1. Two cross recurrence plots as seen in Coco and Dale (2014) Figure 4 in "Cross-Recurrence 
Quantification Analysis of Categorical and Continuous Time Series: an R package" (Coco & Dale, 2014, 
p.7). Notes. Each plot represents two time series from a hypothetical experiment plotted together with a 
participant plotted on the y-axis, and a confederate on the x-axis.  The left plot represents a system where 
the participant and the confederate display more recurrence, where the right plot displays less recurrence.  
A main diagonal of these plots represents a line of coincidence (LOC), and encompasses any number of 
lags as discussed above. 

 

The measures produced by CRQA were used to describe synchronous processes 

(synchrony) of emotional arousal within two dyads for each family, i.e. a breast cancer patient 

and her two other family members (a patient and spouse, and a patient and her child). CRQA 



55 
 

 

produces five different measures that each describe a unique aspect of a system.  These measures 

include the following and are defined below: 1) recurrence rate (RR), 2) percentage determinism 

(DET), 3) length of the longest diagonal (L-max), 4) the average length of the diagonal (L), and 

5) diagonal lines entropy (ENTR) (Coco & Dale, 2014).  

 The RR is the rate of event recurrence along the main diagonal of the cross recurrence 

plot (Coco & Dale, 2014). The RR is a measure of the instances where both people share 

relatively the same emotional arousal state at a particular time point t, thus reflecting the 

probability of the occurrence of two similar states within the system. Larger RR's indicate 

a larger correlation between two time series (Marwan, et al., 2007).   

 The DET is defined by the percentage of dots in the system that form diagonal lines in 

the cross recurrence plot (Coco & Dale, 2014). Diagonal lines are structures in cross 

recurrence plots that occur when two time series occur in the same region of phase space 

at different times (see: http://www.recurrence-plot.tk/) (Marwan, et al., 2007).  The more 

in synchrony (similar phase space) two time series are, the larger the number of long 

diagonals in the plot and the smaller the number of short diagonals in the plot. This 

pattern results in a higher DET measure which reveals a measure of determinism (or non-

randomness) of the behavior of two time series (Li & Li, 2013).    

 L-max is the length of the longest diagonal that occurs inside the cross recurrent plot 

(Coco & Dale, 2014).  Note that time series not in synchrony with one another signify 

random processes within the system and produce shorter diagonals. Contrarily, time 

series in synchrony with one another denote deterministic processes and present longer 

diagonals (Marwan, et al., 2007). 
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 L is the average length of diagonals found in the cross recurrence plot (Coco & Dale, 

2014).  This produces an aggregate measure of the length of diagonals in the plot.  A 

longer average length suggests more deterministic behavior, or more synchrony in a 

system.  

 ENTR is a measurement of Shannon entropy of the histogram of diagonals and measures 

the uncertainty or unpredictability of the system (Marwan, et al., 2007; Shannon, 1948).  

Note that greater entropy would signify more stochastic behavior within a system, 

meaning less synchrony.  

The Current Study 

 The current study explored synchrony of family emotion arousal states in breast cancer 

patients and two other family members.  Due to the novelty of this investigation, I adopted an 

exploratory approach with no formal hypothesis testing.  However, given what is known about 

family environment (Siminoff, Wilson-Genderson, & Baker, 2010) I expected to find that 

arousal synchrony in 'negative' family environments (e.g. where there is little relationship 

cohesion and expressiveness, and more conflict) would predict more depressive symptoms and 

maladaptive coping.  Given the complete lack of literature surrounding emotion dynamics in 

Non-Hispanic African American/Black families, it was difficult to speculate how synchrony may 

operate in these families. However, given one study's finding that synchrony of negative emotion 

in European American dyads was associated with less prosocial behavior in European American 

adolescents, but this association was not found in Non-Hispanic Black/African American dyads 

(Lindsey, et al., 2008), I expected that any associations between synchrony and 

depression/coping style would be attenuated among Non-Hispanic Black/African American 

dyads.   
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Method 

Participants 

 I examined data collected from families enrolled in The Family Coping and Breast 

Cancer Project which recruited patients during the years of 1991 – 1993 (Weihs et al., 2005).  

Participants included breast cancer patients approximately 14 months after diagnosis of stage II 

or stage III breast cancer, or recurrent breast cancer.  The sample was recruited from oncology 

clinics located in five major medical centers in Washington, D.C. and surrounding areas.  The 

original study examined coping, adjustment, progression, and survival in women with either 

newly diagnosed breast cancer, or recurrent breast cancer. I focused on the patients and two of 

their family members, including a spouse, committed romantic partner or confidant, and 

daughter or son over the age of 10, and used data generated from behavioral coded video 

recordings of these families, as well as their corresponding survey responses.   

Procedure 

 In the original study, breast cancer patients and their family members discussed current 

stressors in their lives as well as how they might resolve these stressors.  These conversations 

were video recorded.  The duration of these conversations was approximately 15 minutes (range 

= 10 – 20 minutes).  Recently, a team of four coders (including myself) coded these existing 

recordings for continuous emotional arousal over the duration of the conversation.  Emotional 

arousal was assessed using an amalgam of information including facial expressions, vocal 

behavior, and kinesics to obtain a gestalt measurement for emotional arousal for each person.  

Our coding scheme did not include valence (i.e. both crying and laughing were coded as high 

arousal states).  Coders utilized a rating dial approach to code on a scale from zero arousal to 

high arousal (0 – 1000).  An example of zero arousal would be a person with no emotional 
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expression or bodily movement that indicated an emotional state (e.g. no crossing of arms, 

nervous movements, etc.).  An example of high arousal would be high levels of either negative 

or positive emotional expression (e.g. crying or laughing).  Since valence was not considered in 

our coding of emotional arousal, the measure is interpretively similar to arousal as assessed by 

physiological measures such as heart-rate or skin conductance.   

Behavioral coders separately rated each of 3 individuals in the family, thus, one family 

would end up with three coded files (for one breast cancer patient and two family members).  

The patient and her spouse or romantic partner were always chosen for coding if a spouse or 

partner was present. Some families were comprised of a patient, spouse and several children, 

thus, the issue arose of which child to code. If more than one child was present in the video 

recording, children were assigned a number and a random number generator was utilized to 

randomly choose a child to code. If there was no spouse present, then, an adult friend or adult 

child was coded.   Coders utilized software called the Continuous Measurement System (CMS) 

with a mouse directed interface to code emotional arousal continuously in real time while 

watching the videos (Messinger, Mahoor, Chow, & Cohn, 2009).  While coding, one 

measurement was recorded for an individual every second. Approximately 30% of videos were 

double coded for reliability indicating an average Pearson correlation of r = 0.75, (range = 0.70 – 

0.89).   

Measures 

Synchrony of Emotional Arousal. Given the exploratory nature of this study, all five 

CRQA measures (described above) including 1) recurrence rate (RR), 2) percentage determinism 

(DET), 3) length of the longest diagonal (L-max), 4) the average length of the diagonal (L), and 

5) diagonal lines entropy (ENTR) as measured by the R package crqa were used to describe 
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family synchrony of emotional arousal.  Each family member (patient, spouse, and child) chosen 

for coding has an approximately 15-minute continuous time series of coded emotional arousal 

(coded from the video recordings mentioned above). A patient's coded arousal (time series) and 

her spouse's (or adult friend's) coded arousal are then entered into crqa's main "crqa()" function 

which subsequently produces RR, DET, etc.  This process is repeated for the patient and her 

child.  Thus, each patient has two RR (and all other aforementioned synchrony) measures – one 

for her spouse/adult friend, and one for her and her child. The crqa() function requires some user-

specified parameters to estimate synchrony.  In particular, the radius is a constant used to decide 

whether two points are recurrent or not. The radius used for this study was 10.  Concretely, this 

translates to the following: say a patient had an arousal value of 800, a spouse would need a 

value between 790 and 810 (10 arousal units on either side of 800) to count as a "recurrent" or 

synchronous event.   

Depressive mood. Depressive mood was measured using the Profile of Mood States 

depression subscale (POMS; Curran, Andrykowski, & Studts, 1995; McNair, Lorr, & 

Droppelman, 1971). The POMS is a commonly utilized measure to assess psychological distress 

and was developed among a sample of cancer patients but has been widely used in several 

medical populaces (Curran, Andrykowski, & Studts, 1995).  The POMS contains 65 adjectives 

reflecting mood states felt in the previous week that are then rated according to intensity on a 5-

point Likert scale with 0 = "not at all" and 4 = "extremely". Within the depression subscale, there 

are several mood states including "miserable", "sad", and "hopeless".  The POMS has good 

construct validity and generally high scale reliability (Curran, Andrykowski, & Studts, 1995).  In 

this study, the inter-rater reliability was excellent, (Cronbach's alpha = 0.95).  
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Coping Style.  This study assessed coping style using a combination of two scales 

including the Marlowe-Crowne Social Desirability Scale (SDS) (Crowne & Marlowe, 1960), and 

the short form of the Taylor Manifest Anxiety Scale (MAS) (Bendig, 1956; Taylor, 1953).  

Repressive coping is said to be a combination of negative affectivity and the restriction or 

suppression of emotions (Weinburger, 1990).  The SDS assesses how much a person reports 

engaging in both common, but socially undesirable behaviors, and uncommon, but socially 

desirable behaviors (Crowne & Marlowe, 1960).  Example items of this measure include, "I like 

to gossip at times", and "I am always willing to admit a mistake".  A respondent who receives a 

high score on the SDS is more concerned than average with social perception and approval, as 

many of the questions that pertain to social desirability are generally uncommon.  On the other 

hand, a low score on the SDS would indicate that a respondent doesn't concern themselves with 

public approval, as many of the very common behaviors described in this scale are socially 

undesirable (Crowne & Marlowe, 1960). The SDS has been found to have good test-retest 

reliability, good internal consistency, as well as  construct validity (Crowne & Marlowe, 1960; 

Snyder, 1974; Tanaka-Matsumi & Kameoka, 1986). The MAS is a 20-item survey measuring 

manifest anxiety, including items like, "I feel anxiety about something or someone almost all of 

the time". Additionally, the MAS also exhibits good internal consistency and test-retest 

reliability (Bendig, 1956; Sincoff, 1992; Taylor, 1953).  

The combination of these two scales yield four "types" of coping styles including 

repressive coping (a high score on the SDS, and low score on the MAS), high anxious coping (a 

low score on the SDS, and a high score on the MAS), defensive high-anxious coping (a high 

score on both the SDS and MAS), and lastly, low anxious coping (a low score on both the SDS 

and MAS).  The cut-off scores for the "high" and "low" values of the SDS and MAS differ across 
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studies, thus a continuous measure of coping style was computed (see for calculation, Mizrahi, 

2003).  High scores on the repressive coping scale would indicate higher repressive coping.   

Family Environment. Family Environment was assessed using the relationship 

subscales of the Family Environment Scale (FES) (Robertson & Hyde, 1982).  The FES contains 

90 items using a true/false response paradigm. The FES assesses three dimensions of family 

environment including relationship quality, personal growth, and systems maintenance.  Within 

the relationship dimension, three subscales measure cohesion, expressiveness, and conflict, and 

contain items like, "There is a feeling of togetherness in our family," and "Family members 

rarely become openly angry."  The subscales of the relationship dimension can be defined as the 

propensity for a family to feel united or experience oneness with the family environment 

(cohesion), the propensity towards fighting, arguing, or other forms of conflict within the family 

(conflict), and the propensity for members in the family to be open about their thoughts and 

emotions (expressiveness).  The FES subscales have been found to have adequate test-retest 

reliability and internal consistency (Moos & Moos, 1994) and evidence supporting criterion 

validity (Moos, Clayton, & Max, 1979).   

Statistical Analyses 

All analyses were conducted using R Statistical Software version 3.4.1 (Team, 2017).  

CRQA from the R package crqa was used to derive the five measures of emotional arousal 

synchrony including RR, DET, L-max, L, and ENTR.  Each family resulted in two sets of 

measures of synchrony (i.e. patient and spouse, and patient and child).  Multiple linear 

regressions were used to predict depressive mood and coping style in the breast cancer patients 

from the interaction of synchrony (as measured by the five measures discussed above) and FES 

or race-ethnicity. This equated to 20 models estimated per outcome. Both interaction terms (e.g. 
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each synchrony measure derived from both dyads in each family and the moderator) were 

included in each model.  Similarly, the binary measure of coping style was also assessed using a 

multiple logistic regression to assess the interactive association between measures of synchrony 

(per dyad) and the moderators. Significant interaction effects were deconstructed using simple 

slopes analysis (Cohen, Cohen, West, & Aiken, 2003). 

Results 

 The average age of breast cancer patients was 50 years with the majority of women 

having Stage 2 (77.8%) breast cancer.  For most women, this breast cancer occurrence was the 

first (67.5%). Most women reported having a college degree or higher (75.2%) however this 

percentage was markedly lower in non-Hispanic Black/African American women compared to 

European American/White women (55.3% vs. 88.6%; see Table 1 for all demographic 

information). Of the 117 families, only 67 families had both a spouse or adult friend and a child 

from which to compute the corresponding measures of synchrony, thus only the patients with 

these family-level measures were included in analyses.  The remaining families had either no 

spouse or non-child adult present during the video, or, a minor number of videos had video-

quality issues that restricted coders from accurately rating emotional arousal.     

 The average RR for patients and adults was 1.32, with a range from (0.03 – 7.26).  

Similarly, the average RR for patients and children was 1.21, with a range from (0.01 – 7.87). 

See Table 2 for descriptive statistics across race/ethnicity as well bivariate correlations of 

substantive variables. The average DET for patients and adults was 92.15 with a range from 

(72.35 – 99.68). The average DET for patients and children was 92.71 with a range from (64.14 

99.74).   The L-max for patients and spouses had a wide range from (3 – 73), and an average of 

22.79.  The average L-max for patients and children was 21.26, with a range from (4 – 53).  The 
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L for patients and spouses was 6.32, with a range of (2 – 27.62), and similarly, the average L for 

patients and children was 6.35, with a range of (2.3 – 16.17).  Lastly, the average ENTR for 

patients and spouses was 2.13, with a range of (0.02 – 3.67), and similarly, the average ENTR 

for patients and children was 2.19, with a range of (0.64 – 3.45). See Figure 2 for a cross 

recurrence plot example. 

 

Figure 2. Two example cross recurrence plots from the study sample. Notes. Sub-figure A (left) is a 
patient-spouse cross recurrence plot with a RR = 7.26, the highest in the sample. Sub-figure B (right) is a 
patient-child cross recurrence plot with a RR = 0.03, the lowest in the sample.  

Prior to exploring regression models with moderation parameters, I assessed whether any 

racial-ethnic differences existed across all synchrony measures as well as whether the three 

measures of family environment (cohesion, conflict, and expressiveness) were associated with 

measures of synchrony.  I did this by regressing synchrony measures on race/ethnicity and the 

family environment subscales.  No associations or differences emerged.    

Race/ethnicity did not moderate the associations between synchrony measures and the 

outcomes (depressive mood, and coping style- continuous and binary).  However, some 

significant findings emerged when exploring the moderating effects of family environment 
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variables (cohesion, conflict, and expressiveness) on the relationships between synchrony 

measures and the outcomes. As expected, there was a significant interaction between patient-

child RR and family conflict on depressive mood, F(1,59) = 7.63, p < 0.01;  b = 1.75, se = 0.64, 

p < 0.01, 95% CI: (0.48, 3.03), such that those with high RR and high conflict, had greater 

depressive mood, than those with high RR and low conflict (see Figure 3).   

 

Figure 3. Significant interaction between patient-child RR and family conflict on depressive mood. Notes. 
F(1,59) = 7.63, p < 0.01;  b = 1.75, se = 0.64, p < 0.01, 95% CI: (0.48, 3.03), such that those with high 
RR and high conflict, had greater depressive mood, than those with high RR and low conflict.   
 

Similarly, there was a marginally significant interaction between patient-child L-max and 

family conflict on depressive mood F(1,59) = 3.07, p = 0.09; b = 0.12, se = 0.06, p < 0.05, 95% CI: 
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(0.01, 0.23).    Individuals with high L-max and high conflict, had greater depressive mood, than 

those with high L-max and low conflict- echoing the finding above (see Figure 4). 

 

 

 

Figure 4. Marginally significant interaction between patient-child L-max and family conflict on 
depressive mood. Notes. F(1,59) = 3.07, p = 0.09; b = 0.12, se = 0.06, p < 0.05, 95% CI: (0.01, 0.23).  
Individuals with high L-max and high conflict, had greater depressive mood, than those with high L-max 
and low conflict 
 
 

Lastly, there was a marginally significant interaction between patient and spouse L-max 

and family cohesion on the continuous measure of repressive coping F(1,60) = 3.48, p = 0.07; b 

= 0.002, se = 0.0008, p < 0.05, 95% CI: (0.0003, 0.003) such that individuals with low family 
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cohesion, but low L-max have higher levels of repressive coping than those with low family 

cohesion, and high L-max (see Figure 5).   It is important to note that these interactive effects 

were only present when controlling for the interactive effect of the moderator and the other 

dyad's synchrony measure (e.g. the interaction of patient-child RR and conflict on depressive 

mood was only significant when controlling for the interactive effect of patient-spouse RR and 

conflict). Removing the other dyad synchrony interaction with the moderator resulted in 

"marginally significant" interactions (all p's < 0.10).  

 

 

Figure 5. Marginally significant interaction between patient and spouse L-max and family cohesion on 
the continuous measure of repressive coping. Notes. F(1,60) = 3.48, p = 0.07; b = 0.002, se = 0.0008, p < 
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0.05, 95% CI: (0.0003, 0.003) such that individuals with low family cohesion, but low L-max have higher 
levels of repressive coping than those with low family cohesion, and high L-max. 
 
 

All other models resulted in null associations (all p's ranged from 0.12 – 0.97).  See Table 

3 for complete model estimates for significant results.  

Discussion 

 The purpose of this study was to explore interpersonal, dynamic emotion states in African 

American/Black and European American/White families facing breast cancer. Specifically, I 

examined how interpersonal patterns of emotional arousal exhibited in discussions between a 

breast cancer patient and her family members are associated with the patient's coping style and 

depressive mood when moderated by race/ethnicity and family environment.  To my knowledge 

this is the first study to explore family emotional arousal synchrony in breast cancer patients and 

families and its association with depressive mood and coping.  

Although this study was largely exploratory, I expected to find that high emotional 

arousal synchrony in 'negative' or less positive family environments (i.e. where there is little 

relationship cohesion and expressiveness, and more conflict) would be associated with more 

depressive symptoms and repressive coping in patients.  I also expected that any associations 

between synchrony and depression/repressive coping to be attenuated among Non-Hispanic 

Black/African American dyads.  Generally, the findings of this study both support and contradict 

my predictions, but largely, my analyses revealed null-findings.    

Patient-Spouse Synchrony 

My analyses revealed that couples with high levels of synchrony in low cohesive 

environments reported lower levels of repressive coping when compared to couples with low 

levels of synchrony.  These results suggest that family environments and synchrony with one's 

partner may be important for coping and mental wellness, but the pattern is complicated. In an 
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environment with low conflict, less synchrony may not influence mood as significantly.  In the 

case of patient-spouse synchrony and repressive coping, it makes sense that in a low cohesive 

environment, or an environment with little perceived closeness, a patient may exhibit higher 

repressive coping behaviors when less emotionally synched to her partner.  This may be a way to 

"spare" her partner the burden of her coping with daily life with breast cancer as she may feel 

uncomfortable communicating emotional needs (i.e. repressive coping).  

Patient-Child Synchrony  

 In line with my hypothesis, patients with high patient-child synchrony measures (both RR 

and L-max) in high conflict environments reported higher depressive mood, than those with high 

synchrony in low conflict environments. My analyses show some replication for this particular 

association as it was found for both the RR and L-max for patient-children dyads. These results 

make intuitive sense as negativity in high conflict environments (versus low conflict) may be 

exacerbated by high levels of matched emotional arousal, leading to more depressed mood.  The 

pattern of these findings mirror studies that suggest physiological linkages are associated with 

higher conflict and negative affect such as in a study by Papp, and colleagues (2009).  The 

authors found that family synchrony was amplified in the context of mother and child negative 

affect (Papp, et al., 2009).  In a review by Timmons and colleagues (2015), the authors suggest 

that physiological synchrony within conflictual contexts may exacerbate negative perceptions of 

relationship satisfaction. Lastly, Wilson and colleagues (2018) found that synchronized heart rate 

variability during conflict discussions was associated with higher levels of inflammatory proteins 

(Wilson, et al., 201).  My study expands on these results, as synchrony in families facing a 

chronic stressor like breast cancer has not been examined.   

Interpretation, Significance, and Future Directions 
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 One curious aspect of my results is that all interactions reported in my study were only 

significant when considering the interaction of the other family dyad.  Although, this makes my 

results difficult to interpret, theoretically, it suggests that synchrony among one dyad and its 

relationship with depressive mood and coping style cannot be interpreted without considering the 

dynamics of the other family members.  Even though individuals within the family were coded 

independently from one another, families were in fact interacting with one another 

simultaneously in the discussion task, making this finding logical. This, like other studies, 

highlights the importance of including the entire family system (as opposed to only individuals 

or dyads) when assessing the relationship between family-level factors on mental health and 

well-being (Granic, 2008; Hollenstein, Allen, & Sheeber, 2015).   

Overall, my results offer some support for considering emotion arousal synchrony as a 

form of family dynamics as well as point to their potential role in psychological health and well-

being among chronically ill individuals.  These results also corroborate recent research that 

suggest that family-level factors are associated with negative psychological sequelae in breast 

cancer patients (Su, et al., 2017).  In addition, my results point to potential relational differences 

(i.e. spouses vs. children) in the importance of emotion arousal synchrony on psychological 

health and well-being.  This difference may be due to potential power dynamics and obvious 

relational differences between patients and their spouse and patients and their children.  Future 

research is needed to elucidate these relational differences.   

I did not find that race/ethnicity was a moderator of emotional arousal synchrony.  This 

may be because my sample size was significantly reduced when families without a current 

spouse or partner were excluded and I may not have had enough power to detect associations.  

Or, there may not be significant racial/ethnic differences among the variables I examined.  Future 
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studies should take care to include an adequate sample of minority individuals as similar research 

on these populaces is severely lacking.   

 Although this study is unique, the results of this study should be interpreted with caution 

and should be used primarily as a platform for future exploratory studies as well as hypothesis 

generation.  As this study was largely exploratory, I ran over 40 regression models thus, by 

statistical chance, there would be at least 2 spurious results.  In addition, not all families 

contained a spouse and child, and results may have differed if I had been able to consider those 

families excluded from the analysis due to not having a current spouse, partner or adult friend. 

Future studies should consider the entire family system as triads (or larger familial groups) when 

exploring synchronous processes and their association on health (Hollenstein, Allen, & Sheeber, 

2015). 
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Table 1 
Demographic Characteristics 

 
African American 

40.2% (N= 47) 
Caucasian 

59.8% (N = 70) 
Total         

N = 117 
Age    

Mean(SD) 50.8(10.7) 49.3(10.1) 50.4(10.3) 
    

Cancer Type    
New 78.7%(37) 60%(42) 67.5%(79) 

Recurrent 19.1%(9) 34.3%(24) 28.2%(33) 
Secondary Site 2.1%(1) 5.7%(4) 4.3%(5) 

    
Cancer Stage    

Stage 1 4.3%(2) 11.4%(8) 8.5%(10) 
Stage 2 85.1%(40) 72.9%(51) 77.8%(91) 
Stage 3 8.5%(4) 8.6%(6) 8.5%(10) 
Stage 4 0 7.1%(5) 4.3%(5)     

Education     
High School or Less 42.6%(20) 10%(7) 23.1%(27) 

College Plus 55.3%(26) 88.6%(62) 75.2%(88) 
Note. SD = standard deviation. Totals may not sum to 100% as not all respondents answered each 
demographic question. 
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CHAPTER IV: Do Social Ties or Support Explain the Ethnic Density Effect on Health for Older 

Hispanics and Others? 

Previous research has suggested that Hispanic individuals residing in the US are healthier 

when they are living in communities with higher proportions of Hispanic individuals.  This 

phenomenon has often been referred to as the ethnic density effect (Bécares et al., 2012) or 

"barrio-advantage" (Aranda, Ray, Snih, Ottenbacher, & Markides, 2011) and has been observed 

as being protective for several health outcomes and behaviors including infant mortality (Shaw 

& Pickett, 2013; Shaw, Pickett, & Wilkinson, 2010), depressive symptoms (M.-A. Lee & 

Ferraro, 2007; Mair et al., 2010; Ostir, Eschbach, Markides, & Goodwin, 2003; Vega, Ang, 

Rodriguez, & Finch, 2011), cancer incidence (Eschbach, Mahnken, & Goodwin, 2005; Keegan et 

al., 2010), cancer survival (Schupp, Press, & Gomez, 2014), self-reported health (Plascak, 

Molina, Wu-Georges, Idris, & Thompson, 2016), weight gain (Lê-Scherban, Albrecht, Osypuk, 

Sánchez, & Roux, 2014), and smoking in women (Shaw, et al., 2010).  Conversely, there has 

been some research that suggests ethnic density is associated with poor health outcomes, thus 

placing great importance on investigating potential mechanisms (mediators and moderators) that 

may help to explain these sometimes contradictory associations (Cohn, Miller, Fogg, Braun, & 

Coke, 2017; Corral, Landrine, & Zhao, 2014; DeCamp, Choi, Fuentes-Afflick, & Sastry, 2015; 

Dinwiddie, Gaskin, Chan, Norrington, & McCleary, 2013; Grineski, Collins, & Kim, 2016; S. 

Pruitt, Tiro, Xuan, & Lee, 2016; S. L. Pruitt et al., 2015).  Despite the myriad investigations, the 

mechanism(s) underlying this phenomenon remain(s) unclear and understudied (Bécares, et al., 

2012; Pickett & Wilkinson, 2008).   

Scholars suggest that the association between ethnic density and health may be observed 

because Hispanic individuals may experience less racial discrimination when living among a 



74 
 

 

greater proportion of individuals who share their culture (Bécares, 2014; Mason et al., 2011; 

Pickett & Wilkinson, 2008; Shell, Peek, & Eschbach, 2013),  however, these positive health 

associations also seem to extend to non-Hispanic individuals, including non-Hispanic Blacks 

(NHBs) and non-Hispanic whites (NHWs) (Shaw & Pickett, 2013).  A competing hypothesis for 

an underlying mechanism that may explain this phenomenon is the presence of strong social 

networks and high levels of social integration, which may be facilitated by Hispanic cultural 

dynamics (Aranda, et al., 2011; Cagney, Browning, & Wallace, 2007; Patel, Eschbach, Rudkin, 

Peek, & Markides, 2003; Shell, et al., 2013).   

The purpose of this study is thus two-fold: 1) to investigate whether Hispanic and non-

Hispanic individuals living within communities with high (Hispanic) ethnic density have closer 

social ties within their social networks, or higher perceived social support, when compared to 

their counterparts living in low ethnically dense neighborhoods, and 2) whether network 

structure or social support mediate the relationship between ethnic density and good health 

across these groups.   

Hispanic Health and Sociocultural Values 

Despite a worse risk-factor profile, Hispanics living in the US exhibit a mortality 

advantage when compared to their NHW counterparts- an epidemiologic phenomenon 

commonly referred to as the Hispanic Mortality Paradox (Ruiz, Steffen, & Smith, 2013). Further, 

several studies have also shown this association to be, in part, a broader health paradox (Ruiz, et 

al., 2016).  For example, Hispanics have lower levels of mortality from heart disease when 

compared to their gendered NHW and NHB counterparts (Arias, Kochanek, & Anderson, 2015), 

and both Hispanic men and women have less incidence of cancer (all sites) when compared to 

NHWs and NHBs (Siegel, Miller, & Jemal, 2016).  Hispanic individuals also have lower hospital 
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and out-patient utilization, when controlling for age and payer-status (Ruiz et al., 2017).  In an 

attempt to illuminate this paradox, scholars have suggested potential explanations including 

issues with data reporting, selective immigration (only healthy individuals immigrate), selective 

emigration (elderly return to their home country to die), and positive sociocultural and familial 

influences (Palloni & Arias, 2004).  Hypotheses including poor data reporting and migration 

related explanations have since been contradicted by contrasting evidence (Abraído-Lanza, 

Dohrenwend, Ng-Mak, & Turner, 1999; Arias, Eschbach, Schauman, Backlund, & Sorlie, 2010), 

however more attention is needed to assess sociocultural and familial influences on this 

phenomenon.  

Despite the wide range of Hispanic groups in America (i.e. Mexican, Puerto Rican, 

Cuban, etc.), Hispanic individuals endorse higher levels of collectivism compared with non-

Hispanic individuals (Markus & Kitayama, 1991; Sabogal, Marín, Otero-Sabogal, Marín, & 

Perez-Stable, 1987).  Collectivistic values in Hispanics are characterized by the maintenance of 

warmth during interpersonal interactions, and the importance placed on maintaining close, 

supportive, family relationships (Belinda Campos, Jodie B Ullman, Adrian Aguilera, & Christine 

Dunkel Schetter, 2014; Sanchez-Burks, Nisbett, & Ybarra, 2000). Maintaining strong, social 

connections (both family and otherwise) is often cited as a mediator of Hispanic ethnicity and 

good health outcomes (Mulvaney-Day, Alegría, & Sribney, 2007; Ruiz, et al., 2016; Ruiz, et al., 

2013). These social connections increase access to resources in the community through social 

capital (Velez-Ibanez, 1993). For example, homogenous networks of friends from the same 

background can lead to better economic opportunities (Nee, Sanders, & Sernau, 1994), and 

close-knit Latino networks facilitate more access to healthcare services (Freidenberg & Hammer, 

1998; Messias, Barrington, & Lacy, 2012). In addition to increasing access to resources, 
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networks also provide high levels of emotional support and belonging (H. K. Kim & McKenry, 

1998).  It is important to consider social connections among Hispanics when examining potential 

mechanisms for the ethnic density effect. 

Neighborhoods, Social Networks and Social Support 

Literature on Hispanic ethnic density effects often cites broad social connections as a 

potential mechanism between ethnic density and good health, however, this hypothesized 

association is rarely tested (Aranda, et al., 2011; Cagney, et al., 2007; Eschbach, Ostir, Patel, 

Markides, & Goodwin, 2004; Franzini & Spears, 2003).   A few studies have examined 

perceived social support as a potential mechanism and report mixed results.  For example, Shell 

and colleagues (2013) found that perceived social support mediated the relationship between 

ethnic density and fewer depressive symptoms for Hispanics who speak English (Shell, et al., 

2013), however, Denton and colleagues (2016) found that ethnic density was negatively related 

to perceived social support for US born Hispanics living with acute coronary syndrome (Denton, 

et al., 2016).  The marked differences in these studies may exist because Denton and colleagues 

(2016) examined chronically ill individuals. Fostering supportive relationships in this population 

may be difficult due to factors related chronic disease. In addition, these studies do not consider 

the shape of social networks, only reports of perceived support. 

Measures of social networks differ from classic measures of perceived support because 

they identify not only how many social ties an individual has, but also characterize the nature of 

the ties that connect to them, (Smith & Christakis, 2008).  Social networks can facilitate higher 

levels of social capital (Sampson, Morenoff, & Gannon-Rowley, 2002), which in turn is 

associated with better health and neighborhood social cohesion (Kawachi & Berkman, 2000; E. 

S. Kim & Kawachi, 2017). Studies have documented that social networks are associated with 
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various health outcomes and behaviors including motivation to receive cancer screenings 

(Murabito et al., 2001), the spread of obesity (Christakis  & Fowler 2007), vaccination behavior 

(Brunson, 2013), illness support (Vassilev et al., 2013), and health behavior change (Laranjo et 

al., 2015).  Most importantly, social networks increase access to resources in the community 

through social capital (Smith & Christakis, 2008).   To this author's knowledge, no studies have 

tested measures of social networks as a mechanism between ethnic density and health.  

For Hispanic individuals, living amongst a greater proportion of individuals like 

themselves may make social connection easier because of potentially shared cultural factors and 

language (Velez-Ibanez, 1993).  Regarding other groups, ethnic density scholars suggest that 

living amongst a high concentration of individuals with specific cultural values may facilitate the 

"transmission" of social practices to others by mere geographical proximity (Aranda, et al., 2011; 

Franzini & Spears, 2003; Velez-Ibanez, 1993).  The concept that nearer things are more alike 

than distant things is known as Tobler's first law of geography and is observed for many 

phenomena- suggesting the importance of considering geographic-level characteristics (e.g. 

ethnic density) when studying human (or any) phenomena (Miller, 2004).  I seek to expand upon 

previous work by examining the mediating association between both perceived support, and 

measures of social networks and the ethnic density effect in a nationally representative, 

community sample of aging adults.   

Measuring Health in the Current Study  

The current study focuses on the mechanisms of social networks and perceived support, 

that potentially mediate the relationship between ethnic density and health in a national sample 

of older Americans.  I used measures of both mental and physical health in an attempt to 
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replicate past literature, as well as explore new associations. Specifically, I utilized a measure of 

depressive symptoms and morbidity (the number of chronic conditions an individual endorses).   

Depressive Symptoms. Depressive symptoms have been examined in several ethnic 

density studies (Arévalo, Tucker, & Falcón, 2015; Bécares, Nazroo, & Jackson, 2014; Blair, 

Ross, Gariepy, & Schmitz, 2014; Denton, et al., 2016; M.-J. Lee & Liechty, 2015; Mair, et al., 

2010; Ostir, et al., 2003; Schofield, Das-Munshi, Mathur, Congdon, & Hull, 2016; Shell, et al., 

2013; Stafford, McMunn, & De Vogli, 2011; Vega, et al., 2011).  These studies suggest that, 

generally, ethnic density attenuates the risk for depressive symptoms, however, there have been 

other studies that suggest the opposite (Denton, Shaffer, Alcantara, Clemow, & Brondolo, 2014). 

Depressive symptoms and depression are associated with the risk and progression of heart 

disease (Mendes de Leon, Krumholz, Seeman, & et al., 1998; Pan, Sun, Okereke, Rexrode, & 

Hu, 2011; Whang et al., 2009) as well as Alzheimer's disease and other cognitive disorders 

(Geerlings et al., 2000).   

Morbidity.  Several studies examining the ethnic density effect have utilized chronic 

diseases such as cancer, heart disease, and asthma as a measure of health (Cagney, et al., 2007; 

Eschbach, et al., 2005; Eschbach, et al., 2004; Keegan, et al., 2010).  Although many of these 

studies have also linked disease specific mortality to ethnic density, this study utilizes use cross-

sectional data and incident mortality cannot be assessed. Thus, I assessed whether an individual 

reports one or more chronic diseases/conditions.   

Methods 

Wave two data from the National Social Life, Health, and Aging Project (NSHAP) were 

utilized for my study.  The NSHAP is a nationally representative, population based study of 

older adults ages 62-91 and their cohabiting romantic partners (O’Muircheartaigh, English, 
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Pedlow, & Kwok, 2014).  Wave 1 participants in the NSHAP were sampled using a probability 

design that oversampled by racial-ethnic groups, gender, and age.  Wave 2 data collection 

includes the original Wave 1 respondents and 955 of their cohabiting romantic partners, yielding 

a sample of 3,377 respondents.  Of this sample, 373 respondents are Hispanic.  

Ethnic Density. Ethnic density was defined as the percent-Hispanic individuals residing 

within a census tract measured by the 2010 Census.  Arc Geographic Information Software 

(ArcGISSM) software was used to overlay (geo-code) respondents' addresses to a census-tract and 

subsequently overlay racial-ethnic population data specific to the corresponding tract.  The 

number of Hispanics within a census tract was divided by the total population for the 

corresponding tract resulting in the percent-Hispanic for the tract.  

Social Support. The NSHAP data collection included a scale that measures social 

isolation in older adults.  The Social Isolation Scale is a measure of feelings of perceived support 

from network members (e.g. partners, family, friends, etc.), and the perception of loneliness or 

isolation and is the reverse equivalent of social support (Cornwell & Waite, 2009).  The Social 

Isolation Scale is an average of eight items including questions like, "How often can you rely on 

family?", and "How often to you feel that you lack companionship?".  Responses included a 3-

item Likert scale with 1 = "hardly ever/never", to 3 = "often".  This scale was reverse coded 

(from the originally intended coding paradigm) to indicate social support as opposed to social 

isolation, with higher scores indicating higher social support (Cornwall & Waite, 2009).  The 

scale had an acceptable internal consistency (alpha = 0.68).  

Social Networks. Both Wave 1 and 2 of the NSHAP assess social networks as perceived 

by the respondent (ego-network). Respondents were asked to name confidants with whom they 

most often discussed important things. Respondents also provided a rating of how close they felt 



80 
 

 

to the named confidant, how often they interact with them, and how often each confidant 

interacts with other named confidants. I utilized 3 measures of network structure by calculating 

network size, closeness as perceived by the respondent, and network diversity.   

 Depressive Symptoms. Depressive symptoms were assessed using the Center for 

Epidemiological Studies- Depression scale (CES-D) short form scale.  The short-form CES-D is 

a widely utilized, 11-item scale that assesses symptoms related to depression including feelings 

of sadness, restless sleep, and poor appetite in older adults (Gellis, 2010; Lewinsohn, Seeley, 

Roberts, & Allen, 1997). Example items include the following, "During the past week I could not 

get going" and "During the past week I did not feel like eating; my appetite was poor." 

Responses ranged from 1 – 4, with 1 = "rarely or none of the time, and 4 = "most of the time."  

Higher scores indicated higher depressive symptoms.  The scale had acceptable/good internal 

consistency (alpha = 0.79).  

 Morbidity. The US Department of Health and Human Services have outlined the 

measurement and definition of chronic diseases and conditions to improve public health 

surveillance (Goodman, Posner, Huang, Parekh, & Koh, 2013).  I adopted their definition for this 

study: whether an adult has been told by a medical professional that they have any of the 

following: hypertension, congestive heart failure, coronary artery disease, cardiac arrhythmias, 

hyperlipidemia, stroke, arthritis, asthma, cancer, chronic kidney disease, chronic obstructive 

pulmonary disease, dementia, depression, diabetes, hepatitis, Human immunodeficiency virus 

(HIV), osteoporosis, and substance abuse disorders. Conditions reported by NSHAP respondents 

were summed into a total score.   Having one or more chronic conditions increases the risk of 

inpatient hospital admissions and mortality (T. A. Lee et al., 2007; Vogeli et al., 2007; Wolff, 

Starfield, & Anderson, 2002).  
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Statistical Analyses 

The Wave 2 NSHAP data included 955 spouses, making the sample approximately 47% 

couples.  To handle the interdependency of spouses within the NSHAP data, two approaches 

were utilized. For models assessing continuous outcomes, a general least squares (GLS) model 

with a correlated error structure to model the interdependence of partners was estimated.  To 

assess morbidity (a count distribution) a random-effects general linear model with a Poisson 

distribution was estimated. Neighborhoods were not utilized as a second level of nesting as 

neighborhood was linearly equivalent to the percent-Hispanic calculation for a tract, thus it was 

only included as a fixed effect.   

Four sets of analyses were performed per outcome (depressive symptoms and morbidity) 

to assess the mediating effect of the four social variables (social isolation, network size, 

closeness of ties, and network diversity).  First, models were used to assess whether there was an 

ethnic density effect on the two outcomes for the total NSHAP sample (c path; see Figure 1 for 

model paths).  Then, I tested the relationship between ethnic density and the social variable (a 

path).  Next, following the procedure suggested by Bauer and colleagues (2006), I estimated both 

the b path and the c' path, as well as calculated the indirect and total effects (Bauer, et al. 2006). 

If mediation by social variables was present, I followed up with a bootstrapping procedure to 

estimate confidence intervals recommended by MacKinnon, Krull, and Lockwood (2000) 

(MacKinnon, Krull, & Lockwood, 2000). I then tested whether any models paths specified were 

moderated by Hispanic ethnicity.  All models included both demographic and socioeconomic 

status (SES) covariates including age, gender, marital status, education level, and perceived 
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income level as compared to other Americans.  

 

Figure 1. Conceptual mediation model suggested by Ethnic density and Hispanic Health scholars (Ruiz, 
et al., 2016; Shaw & Picket, 2013). 

 

Results 

The sample mean age was M(SD) = 72.4(8.1) years, 54.5% female gender, primarily non-

Hispanic White (70.9%), and married or living as married (70.2%).  The majority of the sample 

(31.7%) endorsed having completed some college, vocational school, or completing an 

Associate's degree. Hispanics in the sample mostly endorsed (53.1%) having less than a high 

school education. The majority of total NSHAP sample (36.3%), and Hispanics (28.2%) reported 

perceiving their income to be "average" as compared to other American families.  See Table 1 

for complete demographic characteristics.   

The average ethnic density (percent) for the total sample was M(SD) = 15.6(22.6), and 

M(SD) = 56.0(32.7) for Hispanics.  No ethnic density effect for depressive symptoms was found 

(see Table 2 for all model estimates). However, the association between percent-Hispanic and 
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depressive symptoms was moderated by Hispanic ethnicity such that for Hispanic individuals 

(vs. non-Hispanic), percent-Hispanic was associated with lower depressive symptoms, F(1,2705) 

= 15.11, p < 0.001;  b = -0.44, se = 0.11, p < 0.001, 95% CI: (-0.66, -0.22) (see Figure 2).  An 

ethnic density effect for morbidity was found for the total NSHAP sample such that a ten percent 

increase in ethnic density was associated with a significant decrease in chronic conditions b = -

0.02, se = 0.004, p = 0.007, 95% CI: (-0.03, -0.004).  This association was not moderated by 

Hispanic ethnicity.    

     

Figure 2. The relation between ethnic density and depressive symptoms is moderated by Hispanic 
ethnicity. Notes. Hispanics living in more ethnically dense (3rd quartile) neighborhoods have less 
depressive symptoms than those living in less ethnically dense neighborhoods (1st quartile).  The 
opposite was found for non-Hispanics.  
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 Regardless of whether an ethnic density effect was found or not, the a paths for all 

proposed models were estimated for all social mediators.  A significant a path was found for 

ethnic density and social support (however, contrary to my hypothesis) such that a ten-percent 

increase in ethnic density yielded a significant decrease in perceived social support, b = -0.01, se 

= 0.004, p = 0.003, 95% CI: (-0.02, -0.004).  This association was not moderated by Hispanic 

ethnicity.  Also contrary to my hypothesis, a significant a path was found for ethnic density and 

closeness of ties such that a ten-percent increase in ethnic density yielded a significant decrease 

in closeness of ties b = -0.02, se = 0.004, p < 0.001, 95% CI: (-0.03, -0.01). This association was 

not moderated Hispanic ethnicity.  Network size, were unrelated to ethnic density, nor were these 

associations moderated by Hispanic ethnicity see Table 2 for model estimates.  

 The b paths were estimated for all social variables with morbidity and depressive 

symptoms as separate outcomes. Social support was negatively associated with morbidity b = -

0.10, se = 0.01, p < 0.001, 95% CI: (-0.15, -0.04), and negatively associated with depressive 

symptoms b = -3.70, se = 0.19, p < 0.001, 95% CI: (-4.07, -3.33), however these associations 

were not moderated by Hispanic ethnicity. Interestingly, social network diversity was positively 

associated with morbidity b = 0.02, se = 0.01, p < 0.05, 95% CI: (0.0001, 0.04) but unrelated to 

depressive symptoms. This relation was not moderated by Hispanic ethnicity.  

Curiously, Hispanic ethnicity moderated the association between network diversity and 

depressive symptoms F(1,2705) = 4.32, p = 0.04, b = 0.58, se = 0.28, p = 0.04, 95% CI: (0.04, 

1.12) such that Hispanics with higher social network diversity had greater depressive symptoms 
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than their Hispanic counterparts with lower social network diversity (see Figure 3). 

 

Figure 3. The relation between network density and depressive symptoms is moderated by Hispanic 
ethnicity. Notes. Hispanics reporting higher network density (3rd quartile) reported (marginally) 
significantly less depressive symptoms than Hispanics with low network density (1st quartile). This 
association was not observed in non-Hispanics.   

 

Lastly, closeness of ties was negatively associated with depressive symptoms b = -1.15, 

se = 0.19, p < 0.001, 95% CI: (-1.53, -0.78), but unrelated to morbidity.  Hispanic ethnicity also 

moderated the relationship between closeness and depressive symptoms F(1,2703) = 4.92, p = 

0.03, b = 1.30, se = 0.59, p < 0.05, 95% CI: (0.14, 2.44) such that non-Hispanics with low levels 

of closeness reported higher levels of depressive symptoms than their non-Hispanic counterparts 
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with high levels of closeness (see Figure 4).  Social network size was not significantly associated 

with either outcome.  

     

Figure 3. The relation between closeness of ties and depressive symptoms is moderated by Hispanic 
ethnicity. Notes. Non-Hispanics reporting higher closeness of ties (3rd quartile) reported significantly 
less depressive symptoms than non-Hispanics reporting low closeness of ties (1st quartiles). This 
association was not observed in Hispanics.   

 

 Next, the indirect effects were estimated for three models. The c' paths were estimated 

for social support mediating the relationship between ethnic density and depressive symptoms, 

and social support and closeness of ties mediating the relationship between ethnic density and 

morbidity. For social support and depressive symptoms, the direct effect, or c effect, was 0.02, 

the total effect, or c' effect was -0.02, and the indirect effect of social support on the relation 
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between ethnic density and depressive symptoms was greater than zero (indirect effect = 0.05, 

95% CI(0.02, 0.08)). This is a case of inconsistent mediation because of the following, 1) the c 

path (ethnic density → depressive symptoms) was positive but non-significant, 2) the a path 

(ethnic density → social support) was negative and significant, 3) the b path (social support → 

depressive symptoms) was also negative and significant, yielding 4) a positive, non-zero indirect 

effect.  The total effect of ethnic density on depressive symptoms is likely very small or 

insignificant because the a and b paths cancel one another (MacKinnon, Fairchild, & Fritz, 

2007). 

For social support and morbidity, the direct effect, or c effect, was -0.016, the total effect, 

total effect, or c' effect was -0.018, and the indirect effect of social support on the c path was 

larger than zero, (indirect effect = 0.001, 95% CI(0.0003, 0.003)). Curiously, this is a case of 

suppression, where my hypothesized mediator (social support) actually strengthens the negative 

association between ethnic density and morbidity.  Lastly, for closeness of ties and morbidity, 

the direct effect, or c effect, was -0.016, the total effect, total effect, or c' effect was -0.03, and 

the indirect effect of social support on the c path was not larger than zero, (indirect effect = 

0.0006, 95% CI(-0.001, 0.002)), thus closeness of ties did not mediate the relation between 

ethnic density and morbidity.  

Discussion 

 The aim of this study was to test whether social network characteristics or social support 

explained/mediated the ethnic density effect in Hispanics or others. Overall, the results of this 

study were contradictory to my hypotheses, in that on average social variables did not explain 

existing ethnic density effects in Hispanics or others. However, social support did inconsistently 

mediate, and suppress ethnic density effects.  Firstly, two ethnic density effects were found: an 
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ethnic density effect for depressive symptoms among Hispanics, and an ethnic density effect for 

morbidity for the NSHAP sample as a whole.  The effects were relatively small for each 

outcome.  Essentially, with a 50% increase in ethnic density in a census tract, the effect of each 

would result in a -1 on the depressive symptoms scale (CES-D) short form for Hispanics, and a 

decrease in -0.2 chronic conditions for the NSHAP sample.  A clinically meaningful decrease in 

depressive symptoms is approximately 23% on the CES-D (Busch, Wagener, Gregor, Ring, & 

Borrelli, 2011).  The average depression score for Hispanics was M(SD) = 16.29(5.59), thus a 

clinically meaningful change in this score would be ± 3.75.  Thus, a one-unit decrease in 

depressive symptoms could be important for general well-being, but is probably not clinically 

meaningful. However, these associations may be relevant to study over time- something that is 

not possible given the cross-sectional sample in this study.   

  Nonetheless, recent research shows similar effects.  For example, Arévalo and colleagues 

(2015) utilized a bifurcated ethnic density variable with "low" ethnic density representing under 

15% Hispanic, and "high" representing 15% or greater (with the sample range being 0.1% - 

34.4%) to predict CES-D scores and found a significant, non-standardized ethnic density-

depression effect of b(se) = -1.17(0.64) in Puerto Ricans.  Likewise, Denton and colleagues 

(2016) found that an increase of one-tertile increase in ethnic density percentage (range = 0% to 

92.5% ethnic density) resulted in a decrease of -0.87 on CES-D scores over a year (Denton, et 

al., 2016).   

As for chronic conditions, a decrease of 0.2 conditions is difficult to interpret.  Research 

indicating an ethnic density effect for the presence or incidence of disease utilized logit models 

to estimate relative risks and odds ratios, resulting in more interpretable outcomes (Cagney, et 

al., 2007; Eschbach, et al., 2005).  As previous research indicates, though, ethnic density effects 
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are typically specific to the ethnic group itself.  Interestingly, the ethnic density effect for 

morbidity was not was not moderated by Hispanic ethnicity. This suggests a number of potential 

possibilities.  One reason for not observing this association could be because the sub-sample of 

Hispanics was too small (N = 373) for it to be observed.  Additionally, ethnic density may be 

confounded with another variable, for example, urbanicity or other unmeasured variables.  If this 

is a true association, this suggests that others benefit from Hispanic ethnic density, which has 

been observed in a study assessing birth outcomes (Shaw & Pickett, 2013).  

Contrary to my hypothesis, social support was an "inconsistent" mediator of ethnic 

density and depressive symptoms.  Theoretically, this suggests that the relation between ethnic 

density and depressive symptoms is masked by social support.  Given the negative relation 

between social support and ethnic density (an increase in ethnic density would result in a 

decrease in social support) suggests that perhaps less social support obfuscates the relation 

between ethnic density and depressive symptoms.  These findings are similar to the trend found 

by Denton and colleagues (2016) that ethnic density was negatively related to perceived social 

support for US born Hispanics living with acute coronary syndrome (Denton, et al., 2016). 

However, the results are contrary to Shell and colleagues (2013) who found that perceived social 

support mediated the relationship between ethnic density and fewer depressive symptoms for 

Hispanics.  

It is important to note that the aforementioned studies are specific to Hispanics, and I 

expand upon these findings by examining social variables as mediators for all racial-ethnic 

groups. These findings may be explained by variables not included in these analyses, for 

example, Hispanic ethnic density may be positively associated with neighborhood or 

environmental factors such as perceived safety that may be perceived as threatening to non-



90 
 

 

Hispanics/dominant groups. Importantly, Hispanics in this sample reported less depressive 

symptoms when living in an ethnically dense neighborhood.  Thus, future research by this author 

will include testing whether the mediating effect of social support on ethnic density and 

depressive symptoms also varies by Hispanic ethnicity (mediated moderation) while also 

including neighborhood controls. 

Curiously, and also contrary to my hypothesis, social support was a suppressor for the 

relation between ethnic density and morbidity, such that when controlling for social support, the 

relation between ethnic density and morbidity became significantly stronger.  Suppressor effects 

are defined by Conger (1974, pp. 36–37) as "a variable which increases the predictive validity of 

another variable by its inclusion in a regression equation." As social support was negatively 

correlated with ethnic density, the most plausible explanation for this effect is probably that 

ethnic density may be confounded with one or more variables, for example, urbanicity and 

perceived neighborhood danger.  Urbanicity would increase access to resources, however, may 

be highly correlated with high crime rates.  Further parsing of this curious relationship is needed, 

for example, some research suggests there may be age and gender differences in ethnic density 

associations (Inagami, et al., 2006).  

On the other hand, Shaw and Picket (2013) found that for both non-Hispanic White, and 

non-Hispanic Black women, birth outcomes were more positive for those living in Hispanic 

ethnically dense neighborhoods when controlling for individual and neighborhood confounding 

factors (median neighborhood household income).  The authors make the case that this 

association is mediated by social ties and support, however my study suggests the opposite.  

Most notably, this finding corroborates the findings of Almeida, Kawachi, Molnar, & 

Subramanian, (2009) who examined social ties and support with respect to ethnic density in 
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Chicago neighborhoods.  The authors found that Mexican-American ethnic density was 

associated with lower perceived social cohesion in neighborhoods (Almedia, et al., 2009).  

Authors also found that Mexican Americans living in an ethnically dense neighborhood reported 

lower social cohesion, but higher social ties suggesting ethnic density may be highly nuanced 

(Almedia, et al., 2009). This study expands upon these findings by formally examining 

mediation among a nationally representative sample.   

   Other key findings include the association of social variables with depressive symptoms, 

particularly those moderated by Hispanic ethnicity.  I found that Hispanics reporting more 

diverse social networks reported more depressive symptoms.  Again, this is a peculiar finding 

given the continued suggestion that Hispanics have strong social support or social ties facilitated 

by their cultural values. One potential explanation for this may be that Hispanics experiencing 

high levels of depression are more likely to surround themselves with supports- family and close 

friends, or family and friends may be more likely to remain in contact with a depressed 

individual.  More specified research is need to parse out this finding.  

Contrary to my hypothesis, ethnic density was negatively associated with social support 

and with closeness of ties when controlling for demographic and SES factors. As mentioned 

before, it is likely that ethnic density is correlated with neighborhood characteristics that are 

unmeasured (e.g. low neighborhood SES), but which individuals perceive as threatening or 

socially disorganizing.   This supposition seems to support the suppression effect that was 

observed for ethnic density and morbidity when controlling for social support (i.e. the effect 

appeared to be bigger). 

Limitations and Conclusions 
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As in all studies, this study had limitations that should be noted.  Firstly, the examination 

of ethnic density and health was only cross-sectional, thus true causal effects cannot be 

determined.  Additionally, this study utilized a new social support measure where measurement 

invariance has yet to be assessed across racial-ethnic groups (The Social Isolation Scale; 

Cornwall & Waite, 2009). Thus, the results of involving this scale should be interpreted with 

caution.  In future work, this author will consider a true moderated-mediation model to assess 

whether mediation exists when controlling for the interaction between ethnic density and 

Hispanic ethnicity.  

Overall, this study is a modest step in understanding mechanisms for the ethnic density 

effect observed in the US across several ethnic groups and samples and points to several 

complexities that demand further research (Blair, Ross, Gariepy, & Schmitz, 2014). A unique 

aspect of this study was the use of a nationally-representative sample of older adults to test the 

association of Hispanic ethnic density and the health of other racial-ethnic groups. However, the 

Hispanic ethnic density effect observed in the NSHAP sample for morbidity and depression, 

largely does not seem to be due to the social mediators. However social support has a more 

nuanced relation to the ethnic density effect (inconsistent mediation and suppression), and more 

focused parsing is need to decipher the reason for this. Thus, I encourage future examinations of 

this to both replicate and test other underlying pathways and moderators.   
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Table 1 

Demographic Characteristics and Descriptive Statistics for Substantive 
Variables  
 Hispanic  Total 

 
M or 

Frequency SD % 
M or 

Frequency SD % 
Age 71.3 8.3 72.4 8.1 
Gender     

Female 198 53.08% 1839 54.46% 
Race-Ethnicity     

Non-Hispanic White -- -- 2395 70.90% 
Non-Hispanic Black -- -- 509 15.10% 
Non-Hispanic Other -- -- 78 2.30% 

Hispanic -- -- 373 11.05% 
Marital Status     

Married/Coupled 278 74.53% 2371 70.21% 
Never Married 6 1.61% 77 2.28% 

Divorced/Separated 36 9.65% 283 8.38% 
Widowed 53 14.21% 646 19.13% 

Education     
< High School 198 53.08% 645 19.10% 

High School or GED 52 13.94% 833 24.67% 
Some Collegea 80 21.45% 1072 31.74% 

> =Bachelors  43 11.53% 827 24.49% 
Incomeb     

Far below 56 15.01% 239 7.08% 
Below average 99 26.54% 702 20.97% 

Average 105 28.15% 1224 36.25% 
Above average 19 5.09% 508 15.06% 

Far above average 0 -- 80 2.37%      
Ethnic Density 55.96 32.73 15.42 22.2 
Depressive Symptoms 16.29 5.59 16.00 4.89 
Morbidity 2.62 1.54 2.48 1.54      
Isolation 0.89 0.52 0.78 0.48 
Closeness of Ties 3.03 0.50 3.10 0.49 
Network Size 4.82 1.97 4.73 1.74 
Network Diversity 3.06 1.13 3.16 1.14 
Note. aSome College/Vocational School or Associates Degree; bIncome relative to American 
families; M = mean; SD = standard deviation 



94 
 

 

 

Table 2

b (se) 95% CI b (se) 95% CI
Step 1 

ED → DS 0.02(0.04) (-0.78, 0.04) -- --
ED | Ethnicity -- -- -0.44(0.11)*** (-0.66, -0.22)

ED → M -0.02(0.01)** (-0.03, -0.004) -- --
ED | Ethnicity -- -- -0.000(0.02) (-0.03, 0.03)

Step 2
ED → Social Support -0.01(0.004)** (-0.02, -0.004) -- --

ED | Ethnicity -- -- 0.004(0.02) (-0.02, 0.03)
ED → Network Size -0.004(0.01) (-0.10, 0.03) -- --

ED | Ethnicity -- -- 0.02(0.03) (-0.05, 0.09)
ED → Closeness -0.02(0.004)*** (-0.03, -0.01) -- --

ED | Ethnicity -- -- -0.01(0.01) (-0.03, 0.01)
ED → Network Density -0.004(0.01) (-0.10, 0.03) -- --

ED | Ethnicity -- -- -0.05(0.03) (-0.10, 0.001)

Step 3
Social Support → DS -3.70(0.19)*** (-4.07, -3.33) -- --

ED | Ethnicity -- -- 0.43(0.58) (-4.16, -3.37)
Network Size → DS -0.08(0.06) (-0.21, 0.04) -- --

ED | Ethnicity -- -- 0.21(0.20) (-0.18, 0.61)
Closeness → DS -1.14(0.19)*** (-1.52, -0.77) -- --

ED | Ethnicity -- -- 1.30(0.58)* (0.15, 2.45)
Network Density → DS -0.01(0.08) (-0.17, 0.16) -- --

ED | Ethnicity -- -- 0.58(0.28)* (0.03, 1.12)

Social Support → M -0.10(0.03)*** (-0.01, 0.20) -- --
ED | Ethnicity -- -- -0.09(0.09) (-0.09, 0.03)

Network Size → M 0.01(0.01) (-0.07, 0.03) -- --
ED | Ethnicity -- -- 0.02(0.03) (-0.04, 0.0.08)

Closeness → M -0.02(0.03) (-1.52, -0.77) -- --
ED | Ethnicity -- -- 0.02(0.08) (-0.09, 0.03)

Network Density → M 0.02(0.01)* (0.00, 0.04) -- --
ED | Ethnicity -- -- -0.04(0.04) (-0.12, 0.04)

Moderated by Hispanic 
Ethnicity?

Regression Paths A, B, and C in a Mediation Analysis Assessing Four Social Variables, 
Ethnic Density, Depressive Symptoms, and Morbidity

Note. ED = ethnic-density; DS = depressive symptoms; M = morbidity; se = standard error; Med. = mediator; 
NT = not tested because a or b path was not significant; R 2 is adjusted; * indicates p  < 0.05; ** p < 0.01, p < 
0.001; All models are adjusted for age, gender, eduation, marital status, and income perception. 
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CHAPTER V: Conclusions and Future Directions 
 

 The overarching aim of my dissertation was to better understand social determinants of 

minority health by adopting a social-ecological framework (Bronfenbrenner & Evans, 2000).  In 

Chapters II - IV, I examined aspects of social integration by focusing on a particular social 

ecosystem in each chapter, including the micro-, meso-, and exo-, systems.   In Chapter II I 

examined the association between marital status/marital transitions and mortality and health 

quality of life in post-menopausal, Hispanic women. I approached this analysis by defining 

marital status (coupled, never married, divorced, and widowed) as a socially organized 

environment containing a committed partner, no committed partner, or experiencing the loss of a 

committed partner through divorce or death.  I also considered how transitions in this social 

environment were related to mortality and health quality of life.  In Chapter III I examined 

family-level emotional arousal synchrony as a measure of family dynamics. I analyzed its 

association with coping style and depressive mood and potential moderators of this association 

including race-ethnicity and aspects of family environment. Chapter II was primarily concerned 

with multiple aspects of the mesosystem (family dynamics, family environment, and race-

ethnicity), or the "forces emanating from multiple settings and from the relations among these 

settings … and their interrelations" (Bronfenbrenner & Evans, p. 1019).  In Chapter III I 

examined multiple levels of the social-ecological system, including the mesosystem and 

exosystem by analyzing aspects of a respondent's social network, perceived social support, as 

well as the ethnic density of a Census-tract or community and their associations with depressive 

symptoms and morbidity. 

Summary of Key Findings and Implications 
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 Chapter II. In Chapter II I examined the association of marital status (measured at 

baseline) with mortality over approximately 21 years in post-menopausal, Hispanic women using 

WHI OS data.  I found that widows had significantly greater risk for mortality than their married 

counterparts, but this association was attenuated completely when controlling for social support 

and language acculturation, suggesting that social support and language acculturation may be 

important pathways by which widows experience risk factors related to mortality.  Similarly, I 

found that stably uncoupled women (divorced, single, or widowed) had a significantly higher 

risk for mortality than stably married women (over the 7 years that marital status was measured 

in the WHI OS).  These results extend current literature vis-à-vis marital status and health as my 

results pertain to only Hispanic women, a long-lived population in the United States. With 

several studies supporting evidence of a Hispanic Mortality Paradox, my study highlights 

potential social factors that are associated with mortality among this populace (Ruiz, Steffen, & 

Smith, 2013).   

 In addition to mortality, I also examined the association of marital status/marital 

transitions and health quality of life across three years in the same sample.  Broadly, I found that 

marital status at baseline was not related to emotional well-being, or social functioning at time 3. 

However, I found that widowed women reported significantly worse physical functioning than 

their married counterparts.  Salient themes when interpreting these findings are, 1) for widowed 

women, health factors may inhibit physical functioning, but may not hinder their social or 

emotional lives, potentially speaking to resilience in this group of women (however further 

parsing is needed to support this notion), and 2) no divorce effects emerged in this analysis- a 

finding contrary to other studies suggesting divorced women experience significantly worse 
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health and longevity compared to their married counterparts (Sbarra, Law, & Portley, 2011; 

Sbarra, & Nietert, 2009).   

These results expand upon the current literature regarding the association of marital status 

with health quality of life and beckon for more research among widowed and divorced Hispanic 

women, and a general examination of marital status and health in Hispanic men.  I also found 

that marital transitions, particularly, going from married to uncoupled (divorced, or widowed) 

may be particularly detrimental to both emotional well-being and social functioning in Hispanic 

women.  This trend was not, however, found for physical functioning.  This pattern of results 

indicates that the loss of a committed partner may affect older Hispanic women in nuanced ways.  

For example, some research has found that that women who became divorced in the WHI OS 

may lose weight after a transition, which may be beneficial to overall physical functioning 

(Kutob, et al., 2017). Lastly, this analysis revealed that social support, although not associated 

with mortality, was consistently, positively associated with health quality of life corroborating a 

plethora of work showing the importance of social support and integration for health functioning 

and quality of life (Helgeson, 2003; Newsom, & Schulz, 1996).  Although this result may not 

seem unprecedented, this result highlights the comprehensive theme in this dissertation positing 

that to better understand social determinants of health in minorities, as well as potential 

resiliency factors, it is important to consider varying levels of an individual's social ecosystem as 

social support is not confined to partners alone.   

 Chapter III. In Chapter III, I explored emotional arousal synchrony among diverse 

women facing breast cancer and their families and its association with depressive mood and 

coping.  I was specifically interested in how synchrony may be moderated by two factors: 

race/ethnicity and aspects of family environment.  This paper fulfilled my aim in understanding 
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interactions between the microsystem and broader social contexts- or, the mesosystem.  I 

approached this exploratory investigation by first defining emotional arousal synchrony as a 

form of family dynamics. Family dynamics is a broad term used to describe relational 

interactions among family members and can encompass both macro or structural influences, or 

can focus on micro level processes (Steinmetz, 2000). In Chapter III, I focused on micro-level 

dynamics- or moment-to-moment emotional arousal amongst family members. Specifically, I 

examined synchronous patterns in the vicissitudes of emotional arousal among family members 

and whether one person's arousal rose and fell in magnitude (e.g. laughing or crying to calm 

states) together or not. This study uses a somewhat unprecedented approach to modeling micro-

level family dynamics, and goes a step further to connect these dynamics to depressive mood and 

coping style.    

 Analyses revealed that synchrony of emotional arousal for a patient-child dyad in high 

conflict family environments was associated with depressive mood in breast cancer patients.  

Women with high patient-child synchrony in family environments with high conflict, had greater 

depressive mood than those with high synchrony in low conflict family environments.  This 

result was observed for two measures of synchrony (recursive rate and L-max as measured by 

CRQA). Additionally, patients with low patient-spouse synchrony in less cohesive family 

environments had greater levels of repressive coping than those with high synchrony.  One 

important caveat to these results is that these interactions are only statistically significant if the 

interaction of the moderator (i.e. family environment) with the other dyad's synchrony is 

included in the model.  For example, the interaction of patient-child synchrony and conflict on 

depressive mood was only significant when controlling for the interactive effect of patient-

spouse synchrony and conflict.   
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My results add to several scholarly areas: 1) literature suggesting that family and 

interpersonal level factors are important factors for mental health and well-being among women 

with breast cancer, 2) research concerning family and relational factors and health, and 3) 

research concerning interpersonal emotion dynamics. Although this study is purely exploratory 

and most results supported the null-hypothesis, this study may inform future research using 

similar methodologies by providing insight for hypothesis generation. However, given the small 

sample, null-hypothesis testing may be less appropriate.  In future work, Bayesian methods may 

illuminate effects that were otherwise ignored due to non-significance.   

 Chapter IV. In Chapter IV I tested whether perceived social support or aspects of social 

networks mediated the relationship between Hispanic ethnic density and health for Hispanics and 

others -a commonly reported hypothesis cited as a potential mechanism for an epidemiological 

phenomenon called the ethnic density effect.  This chapter incorporates another level of the 

social-ecosystem- the exosystem, or, one's neighborhoods and community environment.   In this 

analysis, I define ethnic density as the percent-Hispanic population residing within a Census-

tract.  My investigation is distinct among most analyses examining Hispanic ethnic density and 

health as these analyses focus primarily on Hispanics only, with a few exceptions (Shaw & 

Pickett, 2013).  In my analyses, I examined the association of ethnic density and health in a 

nationally representative sample of individuals living in the US (data from the Social Life, 

Health, and Aging Project).   

 Hispanic ethnic density was associated with significantly less morbidity for all 

respondents (all ethnicities/races), and was associated with significantly less depressive 

symptoms for only Hispanic respondents.  The association between ethnic density and morbidity, 

however, was not moderated by Hispanic ethnicity, in contrast to findings from previous 



100 
 

 

research finding less chronic disease in Hispanic populations.  Generally, the association 

between Hispanic ethnic density and morbidity/depressive symptoms was not mediated by social 

network measures, however it was mediated by social support. In fact, both inconsistent 

mediation in the case of depressive symptoms, and suppression with regard to morbidity were 

found. These findings, coupled with the moderation by Hispanic ethnicity (for depressive 

symptoms) calls for an examination of whether the indirect effect also varies by Hispanic 

ethnicity.  

 These findings point to a common thread in the literature- Hispanic paradoxes.  

Although, this study set out to potentially support the commonly held hypothesis that social ties 

and supports explain these associations, the results leave me with the same question; why are 

there Hispanic paradoxes?  Given the paucity of social and psychological research in this group, 

more research is needed to find potentially other forms of resiliency in this group.   

Social Ecologies for Minority Populaces: Theoretical Considerations and Conclusions 

 Although the Bioecological Model offers a cohesive theoretical framework in which to 

situate complex levels of social integration, it is limited in many ways when considering how 

racial-ethnic differences and cultural themes permeate and interact at each level of the social 

ecology. Within the PPCT model framework, cultural themes, and structural disadvantage are 

considered at the periphery of an individual as opposed to a core theme that affects 

developmental trajectories.  Further, race and ethnicity are constructs considered at the person-

level, however are societal constructs confounded with structural advantage and disadvantage. 

  Within Bronfenbrenner's social ecology, the "broader, national culture" is situated 

outside of the macrosystem (Bronfenbrenner, 1979). Conceivably (in the US), all levels of social 

integration exist within the context of American culture, however, subcultures informed by race 
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and ethnicity as well as immigration play a significant role in social capital and organization. 

Bronfenbrenner's social ecology is limited in its ability to situate these subcultures as they are not 

solely personal characteristics, but not broadly relevant to all individuals as would be the 

American culture. To complicate things further, sub-cultures interact with the broader American 

culture.  This interaction has been conceptualized by cultural scholars as acculturation or 

enculturation- where, respectively, cultures are blended, or an individual rejects the broader 

national culture in which they find themselves (Abraído-Lanza, et al., 2006; Abraído-Lanza, et 

al., 2016).  

 On the other hand, Bronfenbrenner would define race and ethnicity as solely personal 

characteristics. Bronfenbrenner's PPCT model argues that personal characteristics influence 

proximal processes within context and time, however race-ethnicity and cultural themes are 

highly correlated with, and conceivably confounded with structural advantage and disadvantage 

within the American social ecology. Given American history whereby wealth and power was 

accumulated by dominant groups by the direct subjugation of African American/Black 

individuals, and the conquering of indigenous and Mexican peoples, structural racism in America 

is pervasive and commonplace (Delgado, & Stefancic, 2017). Because of the pervasive nature of 

structural advantage and disadvantage, it is difficult to conceptualize this macro-level issue, 

when considering race as a solely a personal characteristic. This is especially important when 

structural disadvantage amounts to factors that are directly associated with poorer health in 

America including access to education and healthcare, income, and socioeconomic status 

(Thornton, et al., 2016). 

 These theoretical considerations should be thoughtfully considered when doing cross-

cultural research, especially when considering how to measure social constructs like social 
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capital as well as considering factors to covary out of analyses.  Although the research in this 

dissertation highlights the importance of social factors and the role they play in the health of 

minority individuals, measuring and modeling these complex processes – especially across levels 

of a social ecosystem – is methodologically difficult.  The more increasingly complex, 

interacting systems within a quantitative model, the more opportunity to interject error and 

oversight for structuaral mechanisms and confounding factors- both measured and unmeasured. 

Future research should focus on replication of reported associations in similar and different 

samples (e.g. healthy vs. chronically ill samples, or men vs. women). Another powerful tool that 

may increase the validity of statistical results is the utilization of cross-validation when possible.  

This practice is easily implemented when using large data sets for secondary analysis as in this 

dissertation.   

The studies within this dissertation also invite further investigation in many regards.  

Future studies of the micro-system concerning marital status and health, should involve Hispanic 

men as they were omitted from my study. A difficult aspect of this process was finding large 

sample of Hispanics followed over a 20+ year-span.  This, in part, was largely the reason why 

men were excluded from my study. Additionally, studies where both spouses are 

surveyed/interviewed about marital satisfaction, health, and behavior would provide more 

information about relational dynamics in this particular microsystem.  Lastly, I would 

recommend measuring aspects of culture including acculturation and values surrounding gender 

roles and family importance.  Replication is needed with regard to future studies exploring 

emotional synchrony in families, specifically, in families facing chronic illness as well as in 

healthy families. In addition, more racial-ethnic representation among these studies, as well as 

the measurement of cultural values including family importance and gender norms.  Chapter III 
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included only outcomes for women and, it would be prudent to also explore how emotional 

synchrony and family environment may affect men as well.  Cross recurrence quantification 

analysis may also be an appropriate and accessible analysis tool for future studies focusing on 

other synchronous family processes such as stress and behavior.  With regard to understanding 

ethnic density effects, more comprehensive measures of community level factors should be 

measured. As little is known about this phenomenon, it may be beneficial to utilize qualitative 

methods to identify potential risk and resiliency factors at the community/neighborhood level.  

Social dynamics within a community could be quantified more accurately using whole network 

analysis techniques. Although secondary data analysis of large scale health studies (e.g. WHI, 

and NSHAP) offer social scientists opportunities to examine health on a larger scale, often times 

measures of social factors may be limited to survey scales. Best practices for large data 

collection would include both community voice (i.e. some qualitative data), quantitative data, 

and an effort to capture cultural values for all groups. 
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