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ABSTRACT 

Background: Latinas experience a greater number of symptoms and are at an elevated risk for 

depression and anxiety following a diagnosis of breast cancer compared to Non-Hispanic Whites 

and African Americans. Cancer-related symptom clusters are frequently reported in women with 

breast cancer and research suggests these women follow distinct trajectories for depression and 

anxiety. However, little is known about the trajectories of anxiety and depression or cancer-

related symptom clusters in Latinas with breast cancer. Methods: 296 Latinas previously 

recruited and diagnosed with breast cancer comprised this sample. Questionnaires for depression 

(the Center for Epidemiological Studies-Depression) and Anxiety (Speilberger State-Trait 

Inventory and PROMIS Anxiety) were administered at baseline, 2 and 4 months post enrollment. 

To identify classes of Latina breast cancer survivors based on patterns of symptom occurrence, 

symptoms latent class analysis was used to describe symptom clusters. Group-based growth 

mixture modeling was utilized to identify classes of women who followed distinct trajectories of 

depression and anxiety. Results: On average women reported 4.2±3 symptoms with an overall 

symptom distress score of 6.4±2.5 (out of a scale of 10). Three symptom classes were identified: 

Weary and Sleepy (class 1), Weary (class 2) and Weary, Sleepy and Hurting (class 3). Women 

were most likely to cluster in class 1, followed by class 2 and 3 with fatigue (labeled weary) 

being the most prevalent symptom for all three classes. Three trajectories emerged for both 

depression and anxiety. For depression, the majority of women (79.6%) fell in the high then 

reducing trajectory for depression followed by the low and remaining low (17%) and the high 

and increasing (worsening) trajectories of depression (3%). For anxiety the majority (78% of 

women) followed the moderate to increasing (worsening) trajectory of anxiety followed by 14% 
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in the moderate to declining (improving) and 8% in the low to slightly increasing (worsening) 

trajectories for anxiety. Conclusion: This study suggests Latina breast cancer survivors 

experience burdensome cancer-related symptom clusters and distinct trajectories for depression 

and anxiety. Further research is needed in minority women with breast cancer to adequately 

understand and treat cancer-related symptom clusters as well as depression and anxiety. 
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INTRODUCTION 

Background and Significance 

In 2016 over 240,000 women will be diagnosed with breast cancer in the United States 

(US) (Howlader et al., 2016) with 19,800 of these diagnoses occurring in women of 

Hispanic/Latino origin/ethnicity (American Cancer Society, 2015). Latinos represent the fastest 

growing ethnic minority in the US and are over represented among the lower socioeconomic and 

underserved in this country (U.S. Census Bureau, 2011). Latina breast cancer survivors are often 

diagnosed at an earlier age and later stage of disease, receive more rigorous treatment and have 

poorer five-year survival rates than non-Hispanic white (NHW) breast cancer patients (Yanez, 

Thompson, & Stanton, 2011). Potentially related to these stark statistics, Latina breast cancer 

survivors experience a greater number of cancer-related symptoms (Badger et al., 2013; Fu et al., 

2009) and overall symptom burden as compared to NHW breast cancer patients resulting in 

ominously impaired quality of life (QOL) (Ashing-giwa, Tejero, Kim, Padilla, & Hellemann, 

2007; Yanez et al., 2011). Further, Latinas report more chemotherapy and pain related symptoms 

(Fu et al., 2009), poorer adjustment to a cancer diagnosis (Nápoles et al., 2015; Spencer et al., 

1999), significantly greater overall distress (Eversley et al., 2005) with more social disruption as 

a result of their disease (Petronis, Carver, Antoni, & Weiss, 2003). In a multiethnic cohort of 

breast cancer survivors Latinas had the greatest socio-ecologic strain as well as emotional and 

physical burden as compared to Asians, African Americans (AA) and NHW (Ashing-giwa et al., 

2007). 

Depression is observed in Latina breast cancer survivors at higher rates than NHW, 36% 

versus 25%, respectively and is frequently experienced co-morbidly with other symptoms such 
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as insomnia (54%) and fatigue (66%) also at higher rates than NHW breast cancer survivors (25-

50% and 30%, respectively). Pain is experienced in 70% of breast cancer survivors with an 

increased number of Latinas reporting poor pain management as compared to NHW breast 

cancer survivors (Fisch et al., 2012). Together, these symptoms form a commonly occurring 

cancer symptom cluster of pain, fatigue, insomnia and depression (Dodd, Miaskowski, & Lee, 

2004; Donovan & Jacobsen, 2007; Laird et al., 2011; Thornton, Andersen, & Blakely, 2010).  

To date, the majority of symptom research has focused on individual symptoms contrary 

to the co-occurring symptoms observed in clinical practice (Kirkova, Aktas, Walsh, & Davis, 

2011). Additionally, of the limited number of oncology symptom cluster studies that have been 

performed, a large portion of the samples have been of mixed pathologies, thus limiting 

translation of the findings to specific cancer types. Representation and inclusion of minority 

women, to include Latinas, is lacking in cancer symptom science. Understanding the 

composition of symptom clusters among Latina breast cancer survivors would allow for the 

development of targeted and tailored intervention strategies wherein treatment for the “driving” 

or sentinel symptom could result in an improvement and/or alleviation of the entire symptom 

cluster, thereby improving symptom management and positively impacting quality of life and 

survival. With the symptoms experienced by Latinas defined, the most prominent symptoms can 

be evaluated with respect to symptom trajectory over time. Importantly, this added layer of 

knowledge specific to Latinas would begin to narrow the health disparity gap and improve care 

with tailored interventions in this rapidly growing segment of our population.  

The number of cancer survivors continues to grow, with an estimated 2.9 million breast 

cancer survivors living in the US. Although the five-year survival rates for breast cancer has 
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steadily improved, receiving a diagnosis and subsequent treatment for breast cancer elevates a 

woman’s risk for experiencing burdensome symptoms such as depression, anxiety, fatigue and 

pain (Howlader, 2016). These symptoms are rarely observed in isolation and impact both mood 

and quality of life (Reilly et al., 2013). Prevalence of depression among breast cancer patients is 

upwards of 46% (Rowland & Massie, 2004), eight times the reported rate in US adult females 

(CDC, 2014).  

Ashbury and colleagues (1998) found 77% of breast cancer patients recalled experiencing 

anxiety up to two years post treatment. Cancer-related fatigue has been reported to extend 

upwards of five years post treatment and in some cases, prevalence reaches as high as 41% 

(Meeske et al., 2007; So et al., 2013). Further, a recent Danish population based study revealed 

41.5% of cancer survivors report having chronic pain (Kurita & Sjøgren, 2015). These co-

occurring symptoms are routinely reported in clinical practice; however, current symptom 

management research is not reflecting this reality. Moreover depression has been shown to be 

correlated to other symptoms including fatigue and anxiety (Badger et al., 2013). These 

distressful and burdensome symptoms are associated with significant impairments in quality of 

life (QOL) (Fann et al., 2008; Jacobsen & Jim, 2008), impaired cancer-related immune function 

(Liu et al., 2012; Spiegel, Giese-Davis, Taylor, & Kraemer, 2006) and when severe and 

persistent, may decrease long-term survival (ACS, 2012; Giese-Davis, Collie et al., 2010; Weihs, 

Enright, & Simmens, 2008). 

By 2050, it is estimated that Latinos will account for approximately 24% of the US 

population. While rates of breast cancer are lower in Latina women (compared to NHW) these 

rates are increasing at a steeper rate than NHW women, in part due to acculturation to a more 
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western lifestyle (American Cancer Society, 2015). Latinas with breast cancer report substantial 

cost barriers as well as out of pocket expenses (Ell et al., 2008). This financial strain contributes 

to the disparate economic health burden felt by this minority through a lack of supportive 

resources as well as access to care.  

Latinas with breast cancer present with disease at both a younger age and more advanced 

stage of disease as compared to NHW (American Cancer Society, 2015). Further, Latinas 

experience greater life disruption due to breast cancer than both NHW and African American 

(AA) breast cancer patients; specifically concerns were related to pain, life and sexuality issues 

(Spencer et al., 1999). Acculturation may play a role in reported differences with lower 

acculturated Latina women reporting more worry than Latinas with higher acculturation, NHW 

and AA; with less worry being positively associated with understanding of information provided 

by the clinician (Janz et al., 2011).  

A symptom cluster is defined as three or more independent, but related symptoms 

experienced concurrently by the patient (Dodd et al., 2004; Miaskowski, Dodd, & Lee, 2004). 

Cancer-related symptom clusters (e.g., depression, fatigue and pain or depression, fatigue and 

insomnia) are frequently reported in the literature (Donovan & Jacobsen, 2007; Laird et al., 

2011) and among women with breast cancer, have significant and damaging impact on quality of 

life (Fiorentino, Rissling, Liu, & Ancoli-Israel, 2011; Redeker, Lev, & Ruggiero, 2000; So et al., 

2013).  

The National Institute for Nursing Research (NINR) has deemed symptoms and symptom 

management a priority research area and the National Cancer Institute’s Symptom Management 

and Health-Related Quality of Life Steering Committee recently published a call for a core set of 
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12 symptoms (fatigue, insomnia, pain, anorexia, dyspnea, cognitive problems, anxiety, nausea, 

depression, sensory neuropathy, constipation and diarrhea) to be included in clinical trials where 

Patient Reported Outcomes (PRO) are measured (Reeve et al., 2014). Many of these symptoms 

cluster together in various compositions and have differing individual trajectories over the course 

of the cancer continuum from pre-diagnosis well into survivorship. Understanding the 

interrelationship, temporality of occurrence and change over time of these symptoms both within 

the symptom cluster and as a whole, is essential if improved, precision symptom management 

strategies are to be developed.  

There has been limited symptom specific trajectory and cluster research to date in 

ethnically diverse cancer populations. This limits generalizability and the ability to understand, 

predict and intervene on symptoms and their clusters (Kirkova et al., 2011) as well as translate, 

tailor and apply relevant research findings to minority patients with cancer. These data are 

imperative for the development of effective behavioral and psychosocial interventions for 

minority women with cancer to manage associated distress, potentially altering the trajectory of 

multiple symptoms along the cancer continuum, improving quality of life. 

Review of the Literature 

The purpose of this review is to provide a synthesis of the literature related to symptom 

clusters and specific breast cancer-related symptom trajectory (depression and anxiety) research 

with a particular emphasis on ethnicity, clinical and demographic variables over the course of the 

disease. First theoretical frameworks utilized by investigators will be introduced; next, an 

overview of different statistical methods for determining clusters of symptoms will be outlined, 

relevant literature on symptom cluster composition, clinical influences such as treatment and 
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disease stage, related biologic mechanisms, ethnicity and demographic influences will be 

presented. Finally, current research related to the trajectories of depression and anxiety among 

women with breast cancer will be discussed.  

Symptom Clusters 

For the symptom cluster review the databases of MEDLINE PubMed and CINAHL were 

searched utilizing the key words or Medical Subject Headings (MeSH) of “symptom cluster” 

AND “breast cancer OR carcinoma OR neoplasm” NOT “syndrome.” Limits were set to include 

only human, English, adult, and studies with publication dates between January 1, 1990 and 

August 1, 2015. In addition, the reference lists of all studies included as well as the reference 

lists of published systematic reviews and meta-analyses were searched for any additional 

publications. To focus the results on studies of greatest relevance in regard to symptom clusters 

and breast cancer, dissertations were not included. On occasion a second citation for the same 

study was included when the analysis reported on different outcomes (Kenne Sarenmalm, Öhlén, 

Jonsson, & Gaston-Johansson, 2007; Kenne Sarenmalm, Öhlén, Odén, & Gaston-Johansson, 

2008; Kim et al., 2009; Kim, Barsevick, & Tulman, 2009; Kim, Barsevick, Tulman, & 

McDermott, 2008)  

Search results yielded 28 and 37 manuscripts from CINAHL and PubMed, respectively. 

In total seven doctoral dissertations, one review article, and 12 articles not relevant to the 

literature review were excluded (Figure 1). 
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FIGURE 1. Review Process for Studies Evaluating the Role of Symptom Clusters in Breast 

Cancer. 

Results. Thirty-six publications met the qualifications for inclusion and were included in 

the symptom cluster review (Appendix A). These studies were predominantly descriptive in 

nature or a secondary analysis of a previously conducted trial. Of these secondary analyses, five 

were performed within the context of randomized controlled clinical trial (RCT) evaluating the 

effects of either an exercise intervention on cancer-related fatigue (Dodd, Cho, Cooper, & 

Miaskowski, 2010), cognitive behavior therapy (CBT) for patients with insomnia (Dirksen, 

Belyea, & Epstein, 2009) or CBT for fatigue (Kim et al., 2009; Kim, McDermott, & Barsevick, 

2014; Kim et al., 2008).  

Theoretical frameworks. Four different theories were utilized by authors as frameworks 

for description, analysis and impact of symptom clusters in their studies. These included the 

Theory of Unpleasant Symptoms (TOUS) (Lenz, Pugh, Milligan, Gift, & Suppe, 1997), 
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Symptom Management Model/Theory (SMM/SMT) (Humphreys & Lee, 2008), Symptom 

Experience Model (Armstrong, 2003) and Brant’s dynamic model of symptom management 

(Brant, Beck, & Miaskowski, 2009). 

The TOUS (Figure 2) is a middle range theory with diverse application to a multitude of 

symptoms across a variety of clinical applications. Concepts of the theory include symptoms, 

influencing factors and performance outcomes. Symptoms may occur independent of each other 

or they may interact, even occurring simultaneously as a symptom cluster. Furthermore, the 

TOUS describes each symptom experience in the model in terms of distress, duration, quality 

and timing. Influencing factors are physiologic, psychologic and situational factors which are 

antecedents to the symptom itself (Brant et al., 2009). Finally, performance serves as the 

outcome of the TOUS and is considered to be a consequence of the symptom experience (Smith 

& Liehr, 2014, p. 177). Feedback loops are present in the model to illustrate how symptoms may 

be influenced by antecedents and other symptoms and in turn how symptoms may influence 

performance and performance can then affect both antecedents and further symptoms (Lenz et 

al., 1997). Wilmoth, Coleman, and Wahab (2009) framed their study with the TOUS to validate 

the symptom cluster of fatigue, weight gain, psychologic distress and altered sexuality in women 

≥6 months post-treatment for breast cancer. 



 

 

 

 

20 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2. The Theory of Unpleasant Symptoms – Updated reprinted from Lenz, E. R., Pugh, 

U. C., Milligan, R. A., Gift, A., & Suppe, F. (1997). The middle-range theory of unpleasant 

symptoms: an update. Advances in Nursing Science, 19, 14-27. 

Similar to the TOUS the SMT is a middle range theory wherein symptom experience is 

the main reason individuals seek healthcare. The SMT is comprised of three domains person, 

health and illness and environment and posits effective symptom management to be dependent 

on consideration of the symptom experience, management strategies of the symptom, and 

outcomes. Surrounding these symptom dimensions are the contextual variables of the three 

nursing domains person, health and illness. Unlike the TOUS, the SMT depicts symptoms solely 

in isolation with no inclusion of symptom interaction or symptom relationship in the theory 

(Brant et al., 2009). In a study by Leung et al. (2009) the SMT provided a framework for 

examination of a symptom cluster compromised of fatigue, pain, anxiety and depression on 



 

 

 

 

21 

quality of life in breast cancer patients undergoing active treatment. A second study by Dodd et 

al. (2010) applied SMM in a secondary analysis of a RCT of an exercise intervention on cancer-

related fatigue to identify subgroups of patients by symptom clusters.  

The SEM builds on previous work with TOUS and SMM and examines the symptom 

experience as a whole rather than as individual symptoms. The SEM considers the diversity of 

symptoms and that together they may interact and influence outcomes. Antecedents include 

disease, demographic and individual characteristics. These antecedents provide input to inform 

on the symptom experience which in term shapes symptom perception (Armstrong, 2003). In a 

study of early stage breast cancer patients undergoing radiotherapy the SEM was applied to 

determine the cluster of symptoms and correlations between symptoms, characteristics, and 

mood (Matthews, Schmiege, Cook, & Sousa, 2012). 

Finally, one study employed a recent symptom management theory which builds upon 

previous theories including the TOUS, SMT, SEM, as well as the symptom experience in time 

model (Teel, Meek, McNamara, & Watson, 1997). In this study Kim et al. (2014), used the New 

Symptom Management Model, in a secondary analysis of a RCT using CBT as an intervention 

for fatigue to identify and compare symptom cluster subgroups among women undergoing 

treatment for breast cancer. The New Symptom Management Model includes a temporal 

component of the symptom cluster, which is not present in other symptom models and theories. 

Antecedents of the model include symptom experience, trajectory, consequences and symptom 

management intervention. Interventions are situated within the model and influence both the 

symptom experience and trajectory. 
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Statistical methods for determining symptom clusters. Symptoms may be grouped by 

one of two primary conceptual approaches either by variables (symptoms) or by units (patients) 

(Aktas, Walsh, & Hu, 2014). Cluster analysis by symptoms is grounded in theoretical and/or 

clinical experiences and uses statistical approaches to group the symptoms. This is advantageous 

when the investigator is using large symptom data sets and may elucidate hidden patterns and 

complex relationships among the symptoms. This approach was used in a study of Chinese 

breast cancer patients in treatment to explore the pre-determined symptom cluster of fatigue, 

pain, anxiety and depression (Leung et al., 2009). Alternately, symptoms may be grouped by 

patient, which can be useful when you have a homogenous group with regards to symptom 

prevalence and/or severity. Using this approach accounts for the potential of an individual to 

experience multiple symptoms. This approach was used by Golan-Vered and Pud (2013) where 

two distinct symptom clusters were identified based on severity.  

Once a cluster analysis method is chosen three statistical techniques may be used; 

hierarchical cluster analysis (HCA), K-means (non-hierarchical), or exploratory factor analysis 

(EFA) (Aktas et al., 2014; Xiao, 2010). HCA is best as an exploratory approach and groups 

people or symptoms based on the similarities between them. K-means is favored for large data 

sets and classifies data via an a priori set number (K) of clusters. Once clusters are determined 

symptoms are assigned to a cluster based upon proximity to the cluster mean. The mean of the 

points within the symptom cluster are then recomputed and these steps are repeated until the 

points converge. This generates a specific number of disjointed symptom clusters (Aktas et al., 

2014). One advantage to K-means is by using a repeated algorithm for assigning symptoms to a 

cluster the same symptom is able to transfer from cluster to cluster versus HCA wherein the 
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symptoms can only be assigned to an existing symptom cluster. Finally, EFA works on the 

assumption that symptoms share a common dimension and requires continuous data in order to 

be used. Examples of these various approaches include Gwede, Small, Munster, Andrykowski, 

and Jacobsen (2008) where HCA was utilized to assess burdensome symptoms among early 

stage breast cancer undergoing chemotherapy. In this study authors explored the occurrence and 

frequency of menopausal symptoms and their association with fatigue in 373 women receiving 

hormonal treatment for breast cancer (Glaus et al., 2006). A study by Suwisith et al. (2010) 

utilized EFA to examine symptom clusters across two symptom dimensions and the influence on 

functional status in Thai women receiving chemotherapy for breast cancer.  

Investigators may choose to examine symptom clusters longitudinally in which case 

additional considerations must be taken into account. These include if the clusters are identified 

at each timepoint or across timepoints (clusters not predetermined) or if the clusters are 

predetermined whether the relationship can change over time (Xiao, 2010). These decisions will 

impact the final statistical technique chosen.  

Symptom cluster composition. The composition of symptom clusters varies depending 

upon demographic and treatment variables, and patient position within the trajectory of the 

disease (newly diagnosed as opposed to survivor). However, several symptoms persist despite 

these variables including fatigue, sleep disturbance, depression and pain (Dodd et al., 2010; Pinto 

& de Azambuja, 2011). The most commonly reported symptom was fatigue appearing in 22 of 

the different symptom clusters identified. Specific to breast cancer the most commonly reported 

symptom clusters were sleep disturbance-fatigue-depression (Bower et al., 2011; Carpenter et al., 

2004; Ho, Rohan, Parent, Tager, & McKinley, 2015; Liu et al., 2009); pain-depression-fatigue 
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(Gaston-Johansson, Fall-Dickson, Bakos, & Kennedy, 1999; Jaremka et al., 2013; Kenne 

Sarenmalm et al., 2008; Thornton et al., 2010); and, pain-fatigue-sleep disturbance-depression 

(Dodd et al., 2010; Doong et al., 2015). Iterations of clusters comprised of symptoms of pain, 

depression, fatigue and sleep disturbance with an additional symptom such as anxiety (Chen et 

al., 2015; Dirksen et al., 2009; Leung et al., 2009) and cognitive dysfunction (Matthews et al., 

2012; Sanford et al., 2014) were also reported. Gastrointestinal symptoms including taste 

alterations, nausea, vomiting, and decreased appetite/anorexia comprised seven additional 

clusters (Cheung, Le, & Zimmermann, 2009; Kenne Sarenmalm, Browall, & Gaston-Johansson, 

2014; E. Kim et al., 2009; H.-J. Kim et al., 2009; H.-J. Kim et al., 2008; Matthews et al., 2012; 

Suwisith et al., 2010). Reproductive symptoms of hot flashes, sexual disinterest, vaginal dryness 

and night sweats encompassed six symptom clusters across the disease continuum (Bender, 

Ergÿn, Rosenzweig, Cohen, & Sereika, 2005; Carpenter et al., 2004; Fu et al., 2009; Glaus et al., 

2006; Heidrich, Egan, Hengudomsub, & Randolph, 2006; Wilmoth et al., 2009). Finally, two 

symptom clusters related to surgical procedure and treatment were identified specific to 

lymphedema (Ridner, 2005) and neuropathy (Golan-Vered & Pud, 2013). Not surprising as the 

number of symptoms within the cluster increases the associated distress also increase (Kenne 

Sarenmalm et al., 2007; Kenne Sarenmalm et al., 2008). 

Clinical influences. Women with breast cancer experience oppressive symptoms from 

diagnosis, through surgery and treatment and well into survivorship, in some cases more than 10 

years post diagnosis (Dodd et al., 2010; Nguyen et al., 2011; Pinto & de Azambuja, 2011). 

Clinical influences such as stage of cancer, treatment type, and where the patient is in relation to 

the cancer experience impacts the degree to which the symptom cluster is experienced and what 
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symptoms comprise the cluster. Of the 38 studies identified in this synthesis, four were in 

women prior to surgery (Bender et al., 2005; Chen et al., 2015; Doong et al., 2015; Thornton et 

al., 2010), the majority (n = 19) were during treatment (Bender et al., 2005; Berger & 

Higginbotham, 2000; Dodd et al., 2010; Gaston-Johansson et al., 1999; Golan-Vered & Pud, 

2013; Gwede et al., 2008; Ho et al., 2015; Kenefick, 2006; Kenne Sarenmalm et al., 2014; H.-J. 

Kim et al., 2009; Kim et al., 2008; H. Kim et al., 2014; Leung et al., 2009; L. Liu et al., 2009; 

Matthews et al., 2012; Sanford et al., 014; Starkweather et al., 2013; Stefanic, Caputi, & Iverson, 

2014; Suwisith et al., 2010), one study was with women receiving hormonal treatment (Glaus et 

al., 2006) and 13 were conducted post treatment and into survivorship (Bender et al., 2005; 

Bower et al., 2011; Carpenter et al., 2004; Cheung et al., 2009; Dirksen et al., 2009; Fu et al., 

2009; Heidrich et al., 2006; Jaremka et al., 2013; Kenne Sarenmalm et al., 2007; Kim et al., 

2009; Kim, Lee, & Lee, 2012; Ridner, 2005; Wilmoth et al., 2009). Of these 14 were 

longitudinal in design, often describing the symptom experience throughout the disease course 

from surgery through treatment (Bender et al., 2005; Chen et al., 2015; Dodd et al., 2010; Gwede 

et al., 2008; Ho et al., 2015; Kenefick, 2006; Kenne Sarenmalm et al., 2014; Kenne Sarenmalm 

et al., 2008; Kim et al., 2009; Kim et al., 2008; Kim et al., 2014; Liu et al., 2009; Sanford et al., 

2014; Stefanic et al., 2014). Of note, five included patients with metastatic or recurrent breast 

cancer (Bender et al., 2005; Cheung et al., 2009; Kenne Sarenmalm et al., 2014; Kenne 

Sarenmalm et al., 2007; Kenne Sarenmalm et al., 2008).  

In general, women either in or with a history of chemotherapy experienced a greater 

number of symptoms at a higher level of intensity and severity (Kim et al., 2009; Kim et al., 

2014; Leung et al., 2009). Further, within the context of time, symptom intensity appears to 
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“peak” approximately mid-way through the course of treatment (Berger & Higginbotham, 2000; 

Dodd et al., 2010; Kim et al., 2009; Kim et al., 2012; Liu et al., 2009). A study of stage I-IV 

breast cancer patients identified three symptom clusters based on placement within the treatment 

trajectory (Bender et al., 2005). Prior to treatment core symptoms included fatigue, depression 

and anxiety; post-treatment the core symptoms of the cluster transitioned to hot flashes, insomnia 

and night sweats. Among metastatic patients lack of energy, anxiety and depression were the 

most commonly occurring symptoms. Interestingly, symptom clusters tend to remain intact 

throughout the course of the disease and treatment with number and burden of the symptoms at 

the initial measurement often predicting severity, quality of life and physical functioning at 

future time points (Chen et al., 2015; Kenefick, 2006; Kim et al., 2008; Liu et al., 2009; Sanford 

et al., 2014).  

Biologic underpinnings. The evidence for symptom clusters in breast cancer is growing, 

yet the biologic underpinnings by which these clusters are operating is not well understood. 

Within the context of this review three studies included biomarkers in an attempt to better 

elucidate the mechanisms driving cancer-related symptom clusters (Bower et al., 2011; Doong et 

al., 2015; Thornton et al., 2010). Markers included serum tumor necrosis factor receptor 2 

(sTNF-RII), tumor necrosis factor-alpha (TNF-α), Interleukin (IL)-4, IL-5, IL-6, IL-7, IL-13, 

catecholamine, adrenocorticotropic hormone (ACTH), and cortisol. Fatigue has was associated 

with sTNF-RII, but depression was not (Bower et al., 2011). Prior to patients undergoing surgery 

pro and anti-inflammatory cytokine genes, specifically those that express IL-6, 13, and TNF-α, 

were associated with symptom clusters (Doong et al., 2015) indicating a plausible subgroup of 

patients to target in an effort to decrease long-term symptom burden and potentially even 
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improve disease specific outcomes. The specific symptom cluster of pain-depression-fatigue 

correlated with catecholamine, ACTH hormone and cortisol (r = 0.3 – 0.8) in newly diagnosed 

women with advanced stage disease (Thornton et al., 2010).  

Ethnicity and demographic influences. Age, menopausal status, ethnicity, marital status 

and socioeconomic status contribute to the perception and experience of the symptom cluster. 

The majority of the studies included in this review were conducted in middle age women of 

Caucasian descent. A large percentage (50%) of studies either did not report ethnicity or had a 

very ethnically homogenous sample of Caucasian women with less than 10% non-Caucasian, 

despite evidence demonstrating that minority breast cancer patients experience a significantly 

greater number and increased severity of symptoms (Budhrani, Lengacher, Kip, Tofthagen, & 

Jim, 2014). In this review non-Caucasian women were more likely to experience greater number 

of symptoms (Fu et al., 2009) (≥ 6 in Caucasians versus >10 in Hispanic women) as well as more 

intense symptoms (Fu et al., 2009; Kim et al., 2009). For example Hispanic women were 

significantly more likely to report pain and chemotherapy related symptom clusters (Fu et al., 

2009).  

One study specifically targeted older women with breast cancer (Kenefick, 2006) found 

of the symptom clusters identified concentration was an associated symptom in two of the three 

clusters. Additionally, women who were more educated and younger had higher levels of 

symptom distress at discharge compared to levels at baseline, perhaps indicating better 

understanding of their disease and potential long-term consequences. In support of these findings 

another study revealed women with a higher level of education were more likely to remain at an 

elevated level of distress longitudinally through treatment (Kim et al., 2014). Matthews et al. 
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(2012) demonstrated older patients to be the least distressed when scored on a cognitive 

disturbance-outlook cluster. Contrast to this study a negative association between age and 

symptom cluster intensity was demonstrated in a trial among breast cancer patients undergoing 

treatment (Kim et al., 2009). Additionally, non-white women were more likely to reside in a high 

symptom distress group (defined by latent class analysis) and be younger, have less education, 

live alone, have lower functional status, more advanced disease and higher comorbidity scores 

(Doong et al., 2015).  

Heidrich et al. (2006) conducted a correlational study between older women with and 

without breast cancer. Results indicated no group differences between the survivors and women 

with other chronic diseases. In this study, symptoms were attributed to age versus disease in both 

groups. A recent longitudinal study by Ho et al. (2015) found menopausal status to be associated 

with a symptom cluster of depression-sleep disturbances-fatigue in menopausal women predicted 

severity at repeated time-points. However, in the pre-menopausal women fatigue at baseline 

(prior to chemotherapy) predicted depression at time point 2 (post chemotherapy) and fatigue 

predicted depression at follow-up (6-8 months post chemotherapy).  

Symptom Trajectories 

For the symptom trajectory search the databases of MEDLINE PubMed and CINAHL 

were searched utilizing the key words or Medical Subject Headings (MeSH) of “Depression” OR 

“Anxiety” OR “Symptom Distress” AND “breast cancer OR carcinoma OR neoplasm” AND 

“Trajectory.” Limits were set to include only human, English, adult, and studies with publication 

dates between January 1, 1990 and December 31, 2015. In addition, the reference lists of all 

studies included as well as the reference lists of published systematic reviews and meta-analyses 
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were searched for any additional publications. To focus the results on studies of greatest 

relevance in regard to symptom trajectory and breast cancer, dissertations were not included. 

Results. For the symptom trajectory review, seven publications met the inclusion criteria 

and were included. Specific to breast cancer four studies were related to depression (Avis, 

Levine, Case, Naftalis, & Van Zee, 2015; Donovan, Gonzalez, Small, Andrykowski, & Jacobsen, 

2014; Kyranou, Puntillo, Aouizerat et al., 2014; Lindviksmoen, Hofsø, Paul, Miaskowski, & 

Rustøen, 2013), two studies of anxiety (Kyranou, Puntillo, Dunn et al., 2014; Saboonchi, 

Petersson, Wennman-Larsen, Alexanderson, & Vaez, 2015). One study evaluated trajectories of 

both depression and anxiety in women with advanced stage breast cancer (Lam et al., 2013).  

Trajectory of depression. Depression among women with breast cancer, in general, 

improved with time. At baseline the percentage of women with clinically significant depression 

ranged from 18.6% (Avis et al., 2015) to 25% (Lindviksmoen et al., 2013). Lindviksmoen et al. 

(2013) found lower educational status, the presence of children in the home, higher levels of 

disrupted sleep, worry about the disease, less meaning in life and less support from family and 

friends to be positively correlated with higher levels of depression. In the Avis et al. (2015) 

publication six distinct trajectories of depression were identified following a diagnosis of breast 

cancer. Interestingly five of the six trajectories improved and then plateaued over time with the 

exception of one in which women were more likely to be non-white and of lower socioeconomic 

status. These results corroborate the general findings that minority women experience greater 

depression over time. This study also suggests that recovery from depression may initially 

improve and then plateau out or even rise again, particularly if women are non-white.  
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In the study by Kyranou, Puntillo, Aouizerat et al. (2014) characteristics that predicted 

higher levels of preoperative depressive symptoms included having a partner, receiving adjuvant 

chemotherapy, greater fear of metastasis, higher levels of anxiety, sleep disturbances, pain, 

alterations in appetite and lower levels of attentional function. This study supports the possibility 

of depression being a key, if not the sentinel symptom, for a cancer-induced symptom cluster. 

Distinct trajectories for depression can be identified across the cancer continuum. Women who 

exhibit a tendency to ruminate on diagnosis, symptoms, are married and have family at home and 

report being in the lower proportion of socioeconomic society are at greatest risk for depression 

(Donovan et al., 2014).  

Trajectory of anxiety. Overall, the symptom trajectory for anxiety for women with breast 

cancer, particularly during the evolution from acute to transitional survivorship, experienced a 

decrease and then a plateauing of anxiety levels (Saboonchi et al., 2015). Four specific 

trajectories were identified: high stable, high decrease, mild decrease and low decrease. Of these 

four trajectories women in the high stable group demonstrated the most indications of poor 

transition and adjustment into survivorship, a very vulnerable time in the cancer continuum.  

In a study of women with breast cancer who underwent surgery higher levels of anxiety 

were correlated with a greater number of depressive symptoms and uncertainty about the future 

and lower levels of life satisfaction and life control (Kyranou, Puntillo, Dunn et al., 2014). 

Regarding anxiety scores over time, higher preoperative anxiety scores, poorer physical health, 

decreased sense of control and more feelings of isolation predicted higher anxiety scores over 

time.  
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Finally, one manuscript described the trajectories of both depression and anxiety with the 

description of four distinct trajectories among women with advanced stage breast cancer during 

the first year following adjuvant chemotherapy (Lam et al., 2013). Most women demonstrated 

low-stable levels of both anxiety and depression, however about 10% were chronically anxious 

and depressed. Further, lower optimism, negative cancer-related rumination, and physical 

symptom distress predicted anxiety and depression trajectories. 

Discussion 

Taken in total, this review provides strong evidence that symptom clusters exist across 

the disease continuum for women with breast cancer. Symptom clusters fell into one of four 

categories psychoneurological, gastrointestinal, cognitive or somatic with the specific symptoms 

of fatigue, depression, sleep disturbance and pain being the most frequently reported and 

clustered together. One limitation to symptom cluster research is the lack of continuity and 

standardization for (statistical) methodologies to define clusters of symptoms (Xiao, 2010). This 

can make it difficult for researchers to apply, draw conclusions and interpret results. Also 

limiting this science is the lack of adequate sample size. In this review, approximately 20 studies 

out of 36 had sample sizes over 100 and of these only 12 were over 150 patients.  

At the cellular level, biologic pathways seem to underlie and give way to the symptoms 

that then go on to form clusters in cancer patients. There is paucity in the literature for 

mechanistic physiologic studies elucidating the molecular level development of these symptoms. 

In the last five years, a few studies have begun to tease apart these potential mechanisms 

implicating the hypothalamic-pituitary-axis, sympathetic nervous system and pro-inflammatory 

cytokines as plausible players in the development of symptom clusters (Bower et al., 2011; 
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Doong et al., 2015; Thornton et al., 2010). Additional studies are needed to further describe and 

understand these pathways and the interconnectedness with symptoms that go on to form 

symptom clusters (Kim, Barsevick, Fang, & Miaskowski, 2012).  

Evidence from this review suggests trajectories for commonly experienced breast cancer-

related symptoms of depression and anxiety are not only present, but also can be predicted and 

changes over time. More studies are needed with more robust testing within a framework, such 

as the Chronic Illness Management Model, to better predict symptom trajectories and to plan for 

the preventative care of distressing symptoms.  

Summary 

The generalizability of reviewed study findings to minority populations is limited. Very 

few studies included minority women. It is well documented that predominantly upper middle 

class, middle-aged Caucasian women participant in breast cancer research trials (Ford et al., 

2008; Townsley, Selby, & Siu, 2005). There is a need for studies of symptom clusters and 

trajectories in underserved, minority populations such as non-white Hispanic women, who report 

higher levels of symptoms and associated burden. Latina women are a vulnerable population and 

are less likely to speak up during appointments leaving their symptoms unrecognized and 

untouched (Maly, Liu, Leake, Thind, & Diamant, 2010). Until studies addressing this inequality 

are conducted, the disparity gap will only continue to expand.  

Purpose 

The purpose of this study is to describe the symptom clusters, defined as the co-

occurrence of three or more symptoms, and the trajectories of the more prevalent symptoms of 

depression and anxiety in a sample of Latina breast cancer survivors (n = 296) previously 
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enrolled in a psychosocial research study. Among these Latinas, symptoms were collected at 

three time points and will serve as the data for this secondary data analysis with the following 

specific aims: 

1. Describe the symptoms of Latinas with breast cancer through: a) identification of classes 

of Latinas based on their reported symptoms; b) examination of the symptom 

composition of each class of Latina women.  

2. Determine the individual symptom trajectories of Latina breast cancer survivors by: a) 

describing the symptom trajectories of depression and anxiety longitudinally; b) 

identifying the predictors, defined by the theoretical framework as psychological, 

physiological and situational factors (Figure 2), of the specific symptom trajectories of 

depression and anxiety. 

Collectively, this study will provide a better understanding of the presence, composition, and 

severity of breast cancer driven symptoms experienced by Latina breast cancer survivors. This 

project aligns with the National Institutes of Nursing Research’s (NINR) identified priority areas 

of symptom science and symptom management as well as the National Cancer Institute’s (NCI) 

call to reduce cancer health disparities. Importantly, this study will add to the limited knowledge 

of symptom science and management with a large sample of Latina breast cancer survivors with 

repeated symptom assessment over time. Ultimately, this information will inform future 

intervention studies regarding tailored symptom interventions that influence the most 

burdensome symptoms for Latina survivors of breast cancer. 
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Role of the Dissertation Author 

The dissertation author developed and submitted the determination human subjects’ 

protection packet to the Internal Review Board (IRB) at the University of Arizona office of 

research. The author also merged and cleaned all four data sets and performed all statistical 

analyses under the direction of Dr. Hsu. All three manuscripts were written by the dissertation 

author with feedback and revision provided by the dissertation committee prior to submission for 

publication.  

PRESENT STUDY 

The methods, results and conclusions of this study are presented in the manuscripts 

appended to this dissertation. This chapter is a summary of the most important findings in this 

document. 

Methods 

Research Design 

This study is a secondary analysis of three previously conducted randomized controlled 

trials (RCT) of a psychosocial intervention for women with breast cancer and their informal 

caregivers. Specifically, this secondary analysis is a descriptive, correlational study of only the 

Latina breast cancer survivors.  

Parent Studies 

Data from three RCT trials was examined in order to robustly describe the symptom 

clusters and trajectories of a large cohort of Latina women with breast cancer. Importantly for all 

of these studies, research staff and materials were both culturally sensitive and appropriate in 

addition to being bilingual in Spanish. Results for Studies 1 and 2 have been previously 
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published (Badger, Segrin, Pasvogel, & Lopez, 2013; Badger, Segrin, Badger, Dorros, Meek, & 

Lopez 2007; Badger, Segrin, Hepworth, Pasvogel, Weihs, & Lopez, 2013; Segrin, Badger, Meek 

et al., 2005) and Study 3 is ongoing and still actively accruing. Each of the three studies is 

outlined below (Table 1). All studies were conducted in accordance with guidelines for the 

protection of human subjects at the University of Arizona. All participants were informed of 

study purposes and procedures and signed consent prior to enrollment and verbally re-consented 

at each follow-up assessment. The proposed secondary analysis underwent human subject review 

and was deemed exempt (Appendix A). Additionally, permission from the principal investigators 

Drs. Badger and Segrin was obtained prior to any data being released to the dissertation author. 

Sample 

Women (and their informal caregivers) were recruited through self-referral from print 

materials in local oncology clinics, cancer center, and support groups. For each of the three 

studies, women were ≥21 years of age, in active treatment for breast cancer and within one year 

of initial diagnosis. Women had access to a telephone, be willing to regularly talk to research 

staff by telephone, speak English or Spanish and have no physical or psychological disabilities 

that would hinder their ability to participate.  

Treatment Descriptions 

Each of the three studies included a treatment plan. These individual treatments are 

outlined below. Table 1 provides an overview of each study in terms of treatment as well as 

duration. 
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TABLE 1. Treatment and Duration of Parent Studies. 

Treatment Duration Study 1 Study 2 Study 3 

N = 49 N = 80 Ongoing, to date N = 200 

TIP-C 8 weeks X X X 

THE 8 weeks X X X 

The Telephone-delivered interpersonal counseling (TIP-C) intervention, which is based 

on interpersonal counseling techniques (Weissman, Markowitz, & Klerman, 2000), provides 

counseling in addition to cancer knowledge education. TIP-C was delivered in all three studies. 

The TIP-C addresses 1) mood and affect management, 2) emotional expression, 3) interpersonal 

communication and relationships with family, providers, etc., 4) social support, and 5) follow-up, 

resources and referral to resources (e.g., insurance, financial). TIP-C targets social support 

behaviors using interpersonal communications techniques. Interpersonal communication 

facilitates processing stressful affective reactions to a cancer diagnosis and treatment, 

marshalling instrumental support for assistance with roles and functions, informational support 

for advice and information, and appraisal support for gauging and adjusting to the stressor. This 

intervention was about 30 minutes each session and was delivered by either a master’s prepared 

psychiatric nurse or social worker.  

In all studies, the comparison group to TIP-C was an eight-week telephone health 

education (THE) intervention. THE sessions were about 30 minutes each and were provided on a 

variety of topics by health information specialist on the same schedule as the TIP-C intervention. 

Topics range from diet and nutrition to tobacco cessation and activity (Badger et al., 2013).  

Measurements 

Measurements for each of the studies were collected at baseline (T1), immediately 

following the completion of the intervention (eight weeks) (T2) and eight weeks following 
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completion of the intervention (T3). For Study 3, an additional time point of data collection was 

added at six months; however, Study 3 was the only study to have this time point. To keep data 

points consistent, the Time 4 measurement in Study 3 was excluded from this analysis. All 

questionnaires were previously translated and validated in the Spanish-language. Participants 

were given the option to complete the instruments in either Spanish or English. Demographic, 

symptom assessment, depression and anxiety questionnaires were administered by telephone to 

consented patients.  

Clinical and Demographic Information 

Demographic and clinical information was collected on all participants to include, but not 

limited to, age, race, education level, marital and employment status, household income, disease 

stage and treatment, family history of cancer, medication use and medical history.  

Symptom Measurement 

Cancer-related symptom distress and occurrence was collected at T1 - T3 using the 

validated General Symptom Distress Scale (GSDS) (Badger, Segrin, & Meek, 2011). The GSDS 

is a validated, brief instrument that measures both the presence as well as the relationship (by 

rank) with other symptoms. The instrument also measures symptom distress and symptom 

management with an overall global score for each. The GSDS has good test-retest reliability, 

internal consistency, predictive and construct validity as well as internal consistency (Badger et 

al., 2011). Specifically, concepts measured by the GSDS include shortness of breath, nausea, 

vomiting, pain, sleep difficulties, bowel, difficulty concentrating, appetite changes, cough, 

depression, anxiety, fatigue, symptom distress, and symptom management. The 12 symptoms 
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measured by the GSDS are consistent with the NCI’s recommendation for the measurement of 

patient reported outcomes (Reeve et al., 2014). 

Depression 

The Center for Epidemiological Studies-Depression (CES-D) was administered at all-

time points for all studies. The CES-D is a 20-item, legacy instrument for the measurement of 

depressive symptoms. In addition, the CES-D provides cutoff scores (≥16) to aid in the 

identification of individuals at rick for clinical depression with high internal consistency and 

good sensitivity (Hann, Winter, & Jacobsen, 1999; Radloff, 1977; Soler et al., 1997).  

Anxiety 

The symptom of anxiety was measured with two different instruments over the course of 

the three studies. For each of these instruments, a conversion variable was generated in order to 

allow for comparison between differing instruments of anxiety. The composite scores were 

converted to z-scores with a Cronbach’s α of >.89 across all three time points. For Studies 1 and 

2, the Speilberger State-Trait Inventory (STAI), a 20-item instrument, wherein a sum score of 20 

- 80 is calculated with higher scores indicating greater anxiety (Spielberger, Gorsuch, Lushene, 

Vagg, & Jacobs, 1983; Spielberger, Gorsuch, & Lushene, 1982). In Study 3, to align with the 

National Institutes of Health’s Patient Reported Outcomes Information Systems (PROMIS) 

initiative to streamline patient reported outcomes, the anxiety instrument was changed to the 

PROMIS anxiety. The PROMIS anxiety consists of eight items and measures fear, anxious 

misery, hyperarousal and somatic symptoms related to arousal. The PROMIS Anxiety has been 

widely used in cancer populations and has good internal consistency with a Cronbach’s α of >.89 

(Cella, 2010; Correia, 2011).  
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Data Analysis 

Power Analysis 

For specific aim 1: Based on work by DeVon, Ryan, Rankin, and Cooper (2010) wherein 

256 patients were utilized to perform latent class cluster analysis (similar to the proposed project) 

for the identification of subgroups of patients presenting with acute coronary syndrome based on 

symptom clusters. Latent class cluster analysis in this study revealed four specific sub-classes of 

patients, providing rationale for a sample size of 296 women to provide ample power for specific 

aim 1. Power calculation at 90% power suggested 80 breast cancer survivors to be sufficient for 

generating a minimum of two independent classes of women based on their reported symptoms. 

For specific aim 2: the trajectories of depression, anxiety and fatigue in congruence with 

potential predictors of these trajectories were evaluated. Power analysis at 90% power indicated 

a sample size of 120 women to be sufficient for the detection of two to four individual symptom 

trajectories. Therefore, a sample size of 296 (more than double the estimated sample size needed) 

women provided 90% power to detect high and low trajectories for the symptoms of depression 

and anxiety as well as detect longitudinal predictors of symptom trajectories, according to 

standards set by Cohen (Cohen, 1988).  

Data Merger 

Data cleaning was first performed on all data to detect and remove any errors and/or 

inconsistencies to improve quality of data set. Once cleaned, data from all three studies were 

combined to create one final merged database of 296 Latina women with breast cancer. Each of 

the variables were verified to ensure consistent measurement across all three studies. If a variable 

was not measured by the same instrument across study samples adjustment, utilizing a z-score 
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((X- )/σ) was performed with a Cronbach’s α of >.89 across all studies and time points. 

Statistical Analysis System (SAS) and R computer software was be used for descriptive data and 

trajectory and cluster analysis, respectively. Outlined in Figure 3 (below) is the study design for 

the analysis of symptom clusters and trajectories of depression and anxiety. 

 

FIGURE 3. Proposed Schematic for Secondary Symptom Cluster and Trajectory Analysis. 

Cluster Analysis 

Specific aim 1. Describe the symptoms of Latinas with breast cancer through: a) 

identification of classes of Latinas based on their reported symptoms; b) examination of the 

symptom composition of each class of Latina women. 

For this analysis, symptoms were clustered on people for the generation of several patient 

subgroups. From a clinical perspective this is important as stratification of patients based on their 

probability of experiencing a specific symptom cluster (based on observed patterns) were made. 
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With this knowledge, tailored treatment interventions can be created and tested. Using latent 

class analysis (also known as finite mixture modeling) statistical fit was used to establish the 

number of subclasses and then assessed for model fit (DeVon et al., 2010). Rosenfeld et al. 

(2015) suggests latent class analysis to be an iterative process wherein multiple models are 

considered until an optimal fit for the model emerges.  

Furthermore latent class analysis is a top down approach that begins with a description of 

the overall distribution of the data as opposed to factor analysis (performed with symptom cluster 

analysis) which is more of a bottom up approach where similarities are first identified between 

the cases. Ultimately the number of subgroups was determined by Bayesian information criterion 

(BIC) (Schwarz, 1978). The model with the smallest BIC was chosen.  

Utilizing the TOUS as a framework, demographic and clinical covariates (such as age, 

stage of disease, and number of children) were placed in the model to test for predictors of class 

membership. Significance tests set at a level of 5% were performed on the estimates of 

regression coefficients for demographic, clinical and psychosocial variables. The number of class 

memberships was determined by BIC. Based on literature and clinical knowledge it was 

hypothesized that between two and four patient clusters would emerge from these data.  

Depression and Anxiety Trajectory Analysis 

Specific aim 2. Determine the individual symptom trajectories of Latina breast cancer 

survivors by: a) describing the symptom trajectories of depression, anxiety and overall symptom 

distress longitudinally; b) identifying the predictors, defined by the theoretical framework as 

psychological, physiological and situational factors (Figure 3), of the specific symptom 

trajectories of depression and anxiety. 
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Group-based growth mixture modeling (GMM) was applied to identify distinct groups of 

women who followed similar trajectories over time in their scores of depression and anxiety (Fu, 

LeMone, & McDaniel, 2004). Scores for depression and anxiety were expressed as continuous 

variables. Utilizing group-based GMM allowed for distinctive time-based progressions and the 

ability to model variables with censored normal distribution (Nagin, 2005). Using the group-

based GMM requires an assumption of missing data to be completely random. To select the 

number of trajectory groups, BIC was used, with the lowest BIC score indicated the best model 

fit. Models that contained between two and four trajectory groups were tested. These models 

were also tested with adjustment for clinical characteristics including total number of symptoms, 

overall symptom distress and symptom management. These procedures were repeated for both 

depression and anxiety. 

Results 

Characteristics of the Merged Sample 

All women in the sample identified as Latinas with the majority, 64%, of women defining 

their race as Mexican American, followed by Hispanic at 30%. The mean age was 49±10.7 years 

with 64% indicating being married or partnered. Of the women, 62% had a high school diploma 

or higher and reported a household income of less than $30,000 per year. Over half of the sample 

reported being unemployed or disabled. Demographic characteristics of the sample appear in 

Table 2. A history of depression (20%) and/or anxiety (18%) were reported, with a mean CESD 

depression score of 17.2±12.5. Of the sample, 47% scored at a clinically significant level for 

depression (CESD score > 16).  
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Most women had a diagnosis of stage II or III breast cancer and received surgery and 

chemotherapy. It should be noted cancer stage and treatment were self-report and not adjudicated 

in the medical record, with 18% of cancer stage information missing. Table 3 provides a 

summary of clinical characteristics of the sample. Women reported a mean number of 4.2±3 

symptoms with fatigue, sleep difficulties and pain being the most prevalent symptoms. Overall 

mean levels of symptom distress and management were reported at 6.4 and 7.3 respectively 

(Table 4).  

TABLE 2. Demographic Characteristics of the Sample (N=293). 

Factors Mean S.D. 
Age 48.96 10.69 

Total Children 3.4 1.62 

Total Children at Home 2.23 1.46 

   
 Total Percent 

Race   

Hispanic 89 30% 

Mexican American 188 64% 

South American 12 4% 

Central American 4 1% 

Education   

Less than High School 110 38% 

High School 75 26% 

Post High School 105 36% 

Employment   

Unemployed, seeking work 92 31% 

Employed 61 21% 

Retired 19 6% 

Disabled 66 23% 

Other 50 17% 

Relationship Status   

Married/Partnered 188 64% 

Unmarried 104 35% 

   
Population   

Urban (>500K) 207 71% 

Small City (100 – 499K) 40 14% 

Rural (<100K) 44 12% 

Income   

>$70,000 14 5% 

>$30,000 68 23% 

<$30,000 210 72% 
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TABLE 3. Clinical Characteristics of the Sample (N = 293). 

Clinical Characteristics Total Percent 

Cancer Stage   

1 48 16% 

2 82 28% 

3 86 29% 

4 24 8% 

Chemotherapy Used 238 81% 

Radiation Used 79 27% 

Hormone Therapy Used 35 12% 

Surgery Used 169 58% 

Mastectomy 94 32% 

Lumpectomy 104 35% 

Family History of Breast Cancer 108 37% 

Family History of Fatal Cancer 164 56% 

   
History of Depression 58 20% 

History of Anxiety 52 18% 

CESD (> 16) Total Percent 

Baseline 138 47% 

Time 2 85 29% 

Time 3 60 20% 

CESD Mean S.D. 

Baseline 17.23 12.47 

Time 2 12.7 11.71 

Time 3 11.02 11.35 

PANAS Negative Mean S.D. 

Baseline 18.8 8.33 

Time 2 16.29 7.43 

Time 3 15.54 7.53 

PANAS Positive Mean S.D. 

Baseline 32.43 8.27 

Time 2 34.34 8.42 

Time 3 35.87 8.16 

 Mean S.D. 

Total # Chronic Health Conditions 0.71 0.97 

Total # Medications Used 1.65 1.5 

Cancer Knowledge 8.94 3.07 

Cancer Care Self-Efficacy 7.1 2.81 



 

 

 

 

45 

TABLE 4. Symptoms Experienced (N = 293). 

Symptoms Total Percent 
Depression 95 32% 

Anxiety 110 38% 

Fatigue 177 60% 

Shortness of Breath 72 25% 

Nausea 98 33% 

Vomiting 37 13% 

Pain 144 49% 

Sleep Difficulties 156 53% 

Bowel Problems 91 31% 

Difficulty Concentrating 107 37% 

Loss of Appetite 84 29% 

Cough 49 17% 

 Mean  S.D. 

Total Number of Symptoms 4.16 3.06 

Symptom Management 7.25 2.15 

Overall Symptom Distress 6.38 2.47 

Symptom Clusters 

The majority of women fell in to class 2 (n = 192) wherein women had a high probability 

(>.50) of experiencing fatigue (labeled weary) and difficulties sleeping (labeled sleepy). Women 

in class 1 had a high probability of experiencing fatigue and were the second largest class (n = 

74) leaving class 3 with the fewest number of women (n=24) but with the highest number of 

symptoms (4.8±2.3) and a high probability of experiencing pain (labeled hurting), fatigue and 

difficulties sleeping. Interestingly, depression, anxiety and difficulty concentration occurred in 

all three of the classes at moderate levels (>.30) with shortness of breath and cough having a low 

probability (≤.30) of occurrence in all classes. Table 5 provides a summary of each of the three 

classes based on probability of symptom occurrence.  

Three unique classes of symptom clusters emerged with the majority of women 

belonging to the Weary and Sleepy class (n = 192) wherein women had a high probability (>.50) 

of experiencing fatigue and difficulties sleeping. Women in the Weary class had a high 

probability of experiencing fatigue and were the second largest class (n = 74). The remaining 24 
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women belonged to the Weary, Sleepy and Hurting class with the highest number of symptoms 

(4.8±2.3) and a high probability of experiencing pain, fatigue and difficulties sleeping. Table 5 

outlines the probabilities of symptom occurrence in each class. Interestingly, depression, anxiety 

and difficulty concentrating occurred in all three of the classes at moderate levels (>.30) with 

shortness of breath and cough having a low probability (≤.30) of occurrence in all classes. Table 

5 is a summary of each of the three classes based on probability of symptom occurrence and 

Figure 6 provides a visual depiction for each of the three symptom clusters: Weary, Weary and 

Sleepy, and Weary, Sleepy and Hurting.  

TABLE 5. Summary of Clusters by Symptom Probability. 

Patient Class High Probability of 

Symptom 

Moderate Probability 

of Symptom 

Low Probability of 

Symptom 
Fatigue Only 

(N = 74) 

Fatigue Depression, Anxiety, 

Pain, Sleep, 

Concentration 

Shortness of Breath, 

Nausea, Vomiting, GI, 

Appetite and Cough 

Fatigue and Sleep 

(N = 192) 

Fatigue and Sleep Depression, Anxiety, 

Nausea, Vomiting, Pain, 

GI, Concentration 

Shortness of Breath, 

Appetite and Cough 

Fatigue, Pain and Sleep 

(N = 24) 

Fatigue, Pain and Sleep Depression, Anxiety, 

Nausea, Vomiting, GI, 

Concentration and 

Appetite 

Shortness of Breath and 

Cough 

High probability: >.50; Moderate probability >.30 ≤.50; Low probability ≤.30 
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FIGURE 4. Symptom Clusters in Latina Breast Cancer Survivors Adjusted by Age. 

Description of Depression Trajectories 

As seen in Figure 5, three distinct depression trajectories emerged when adjusted by total 

number of symptoms and overall symptom distress. The majority of women (79.6%) belonged to 

trajectory 2, which initially started high and then declined over the four-month follow-up period. 

Approximately 17% of women belonged to the low and maintained depression group. And 

trajectory 1, which started high and continued to worsen accounted for 3% of the total sample.  
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FIGURE 5. Trajectories of Depression in Latinas with Breast Cancer. 

Description of Anxiety Trajectories 

Figure 6 illustrates the three trajectories of anxiety over time adjusted for total number of 

symptoms and overall symptom distress. Most of the women (78%) belonged to trajectory 1, 

followed by trajectory 2 (14.1%), and trajectory 3 (7.8%). Trajectories 1 and 2 begin at roughly 

the same moderate level, however trajectory one increases (worsens) and trajectory 2 declines 

(improves). Trajectory 3 begins low and has a slight increase (worsens) over time.  
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FIGURE 6. Trajectories of Anxiety in Latinas with Breast Cancer. 

Derivation of Conceptual Framework for Symptom Clusters and Trajectories 

Finally, a new framework for symptom clusters and trajectories was developed (Figure 

7). Utilizing two empirically tested theories, the TOUS and the Chronic Illness Trajectory Model 

(CITM) to generate a new framework is relevant and appropriate for describing and evaluating, 

longitudinally, the symptom experience in patients with chronic illness. The integration of the 

two theories allows the ability to simultaneously account for the entire clusters of symptoms, 

while including both the individual and cluster of symptom trajectories. Symptom trajectories are 

uncertain and can only be retrospectively laid out (Corbin & Strauss, 1991). However, 

determining specific symptom trajectories is important for the development of new and improved 

symptom management strategies.  
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FIGURE 7. Chronic Illness Symptom Cluster and Trajectory Model. 
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APPENDIX A: 

TABLE OF BREAST CANCER SYMPTOM CLUSTER RESEARCH 
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Author 

(Year) 

Purpose/Aim Design Sample Results/Findings Comments 

Bender et al., 

(2005)  

Compare the prevalence of 

symptoms and identify symptom 

clusters across disease trajectory in 

breast cancer patients. 

Secondary 

analysis; pooled 

analysis of 3 

studies. 

N = 154 breast 

cancer patients stage 

I - IV 

Three symptom cluster identified: 

Study 1 fatigue (85.0%), feeling 

depressed (82.5%), feeling anxious 

(80.0%), problems with memory and 

feeling a lack of energy (72.5% each), 

loss of concentration (70.0%), and 

difficulty sleeping and headaches 

(67.5% each) 

Study 2 hot flashes (100%), difficulty 

sleeping (98.9%), night sweats (92%), 

fatigue (79.5%), memory problems 

(76.1%), loss of concentration (75%), 

and feeling anxious (73.9%).  
Study 3 feeling lack of energy (96.2% 

each), fatigue and feeling anxious 

(92.3% each), feeling depressed 

(92.3%), difficulty sleeping (88.5%), 

and loss of concentration (76.9%). 

Study 1 = early stage breast cancer 

prior to treatment (N = 40) 

Study 2 = stage I – III who had 

completed treatment (N = 88) 

Study 3 = metastatic breast cancer 

patients (N = 26) 

 

Ethnicity not reported 

Berger and 

Higginbotham 

(2000) 

Examine patterns of and 

relationships between activity, 

sleep, symptom distress, health 

status and fatigue 

Prospective, 

descriptive. Repeat 

measures 

N = 14 stage I or II 

breast cancer 

receiving 4 cycles of 

chemotherapy 

Highest levels of symptom distress 

experienced on the first 4 days after 

treatment 3. Mean activity levels 

varied from 65-80% of norms during 

and following treatment. Correlates of 

fatigue included increased symptom 

distress, lower activity, and decreased 

physical and social health status.  

Data collected for 2 days prior to 

and during the 21 day cycle 3 and 

for 3 days at 3 weeks and 2 months 

post the fourth treatment. Included 

both subjective and objective 

measures of sleep. 

Ethnicity not reported  

Bower et al. 

(2011) 

Examination of underlying 

biologic mechanisms for 

behavioral symptoms 

Secondary analysis 

of a cognitive 

functioning after 

cancer study 

N = 103 Breast 

cancer patients stage 

0 – IIIA within 3 

months of post-

treatment 

At the end of treatment symptoms 

were elevated with >60% reporting 

clinically significant problems with 

sleep and fatigue and 25% indicated 

elevated depressive symptoms. 

Patients treated with chemotherapy had 

significantly higher levels of all 

symptoms as well as higher levels of 

sTNF-RII versus patients not treated 

with chemo. Fatigue was positively 

associated with sTNF-RII but 

depressive symptoms were not 

associated.  

Ethnicity N = 14 “Other” 
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Carpenter et al. 

(2004) 

Compare sleep quality and 

disturbance, fatigue and 

depression between breast cancer 

survivors and healthy women 

experiencing hot flashes and 

examine relationship among sleep 

and fatigue, depression and 

frequency of hot flashes. 

Cross-sectional, 

descriptive, 

comparative pilot 

study 

N = 30; 15 breast 

cancer survivors and 

15 healthy women 

matched for age, 

race and menopausal 

status  

73% of breast cancer survivors had 

poor sleep quality and high sleep 

disturbance as compared to 67% of 

healthy women. Sleep duration was 

significantly shorter for breast cancer 

survivors than healthy women, and 

global sleep scores were positively 

correlated with fatigue and depression, 

but not hot flashes. No group 

difference observed for fatigue, 

depression or hot flashes.  

Sleep disturbance is common in 

menopausal breast cancer 

survivors and healthy women, is 

not necessarily related to hot 

flashes. 

Chen et al. 

(2015) 

Identify subgroups of breast 

cancer patients based on pre-

surgical symptom profiles and 

examine the predictive effect of 

group membership 2 years later on 

quality of life 

Longitudinal, 

prospective, 

descriptive study 

N = 198 Stage 0 – 

III breast cancer 

patients prior to 

surgery  

4 subgroups identified: 

Group A (All low) 22% - lower 

percentage of married women 

Group B (Low fatigue and moderate 

mood) 37% – low attentional and 

physical fatigue but moderate sleep 

disturbance, depression and anxiety. 

Women had the least amount of 

education.  

Group C (All moderate) 24% all five 

symptoms: physical and attentional 

fatigue, depression, sleep disturbance, 

and anxiety). Had highest proportion 

of women with more education 

Group D (Moderate fatigue and high 

mood) 17% moderate attentional and 

physical fatigue and severe sleep 

disturbance, depression and anxiety. 

This group also had significantly lower 

quality of life scores at 2 years. Had 

the lowest functional status scores 

Latent class analysis, distinctness 

of subgroups evaluated with one 

way  

ANOVA 

Mean quality of life scores group 

A> group B> group C> group D 

Ethnicity not defined 

 

Cheung et al. 

(2009) 

Exploration of symptom clusters 

in patients with advanced cancer 

Cross- sectional; 

utilized Primary 

component analysis 

(PCA) to detect 

symptom clusters 

N = 152 advanced 

stage breast cancer 

assessed in palliative 

care clinic 

Two major symptom clusters 

identified. 

Cluster 1: Anxiety, depression, 

drowsiness and nausea. Explained 49% 

of the variance for primary component 

analysis of symptoms, Cronbach’s 

alpha 0.81. 

Cluster 2: Appetite, well-being and 

dyspnea. Explained 12% of the 

N = 1366 of mixed advanced 

cancer subtype made up entire 

study.  

PCA: to be considered a symptom 

cluster loading score must be at 

least 0.60 & account for at least 

10% of total variance. 

 

No delineation for ethnicity 
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variance for primary component 

analysis of symptoms, Cronbach’s 

alpha 0.71. 

provided  

Dirksen et al. 

(2009) 

Purpose of the study was to 

evaluate whether breast cancer 

survivors with insomnia could be 

grouped according to fatigue level. 

Secondary data 

analysis of RCT 

that focused on 

cognitive-

behavioral 

intervention for 

breast cancer pts. 

With insomnia 

N = 86 breast cancer 

survivors 3 months 

post treatment  

Exhausted (35%), Tired (41%), and 

Restored (24%). Results suggest a 

majority of women have moderate-to 

severe fatigue many years post 

completion of treatment. Severe 

fatigue was associated with higher 

levels of other symptoms and poorer 

quality of life (Exhausted subgroup). 

Significant pattern between groups was 

present with Exhausted followed by 

tired followed by restored having the 

highest scores of anxiety, depression 

and insomnia and the lowest quality of 

life scores.  

 

Doong et al. 

(2015) 

Determine if latent classes of 

patients could be identified by the 

symptom experience of pain, 

fatigue, sleep disturbance and 

depression; patients in these latent 

classes differed by demographic 

and clinical characteristics; genetic 

variations in pro and anti-

inflammatory cytokines were 

associated with latent class 

membership 

Secondary analysis  N = 398 breast 

cancer patients prior 

to surgery 

Three latent classes identified: 

All low (61%) 

Low pain/high fatigue (31.6%) 

All high (7.1%): significantly younger 

with less education, more likely to be 

non-white and had a lower annual 

income. They were also more likely to 

live alone, have lower functional 

status, have a higher comorbidity 

score, and have more advanced 

disease.  

Significant associations for latent class 

membership between cytokine gene 

expression for IL-6, IL-13, and TNF-α.  

Pro and anti-inflammatory 

cytokine genes associated with 

symptom clusters in breast cancer 

patients prior to surgery.  

Symptoms determined using: 

Global sleep disturbance scale, 

CES-D, worst pain severity and lee 

fatigue scale.  

 

Ethnicity: Hispanic/mixed N = 38 

Marylin J. 

Dodd et al. 

(2010) 

Determine whether subgroups of 

oncology pts. Can be identified by 

symptom cluster; if these 

subgroups differ on outcomes; and 

if membership to these subgroups 

changes over time 

Secondary analysis 

of longitudinal 

RCT testing 

effectiveness of an 

exercise 

intervention on 

cancer-related 

fatigue.  

N = 112 breast 

cancer patients 

receiving 

chemotherapy 

Four patient sub-groups identified 1 

week prior to cycle 2 (baseline) and at 

the end of chemotherapy (T2) : 

All Low: mild fatigue, pain, fatigue, 

sleep disturbance and depression all 

lower than other groups. Mild, 

Moderate and All high 

Three subgroups were identified at 

approximately 1 year after the start of 

treatment (T3): Mild, Moderate and all 

Theoretical framework = 

Symptom Management Model 

(SMM). 

No statistical difference in 

occurrence of symptom cluster 

when compared between various 

treatments. The high subgroup 

increased in size at T2 and 

decreased at T3. All members in 

the low subgroup at T1 and T2 
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high migrated to a higher subgroup by 

study end. At all timepoints 

patients in the high subgroup 

reported the lowest functional 

score.  

Hispanic (N = 2) 1.79% 

O. Fu et al. 

(2009) 

Assessment of the prevalence of 

persistent physical and emotional 

symptoms and identification of 

sociodemographic factors 

associated with Hispanic and 

White breast cancer survivors 

Descriptive N = 139 stage 0-III 

breast cancer 

survivors 

Majority of patients (70%) complained 

of ≥6 symptoms with Hispanic women 

reporting >10 symptoms. Of these 

fatigue was the most common 

symptom (76%) and muscle aches 

were the most bothersome (40%). 

Four symptom clusters identified: 

Depression 

Chemotherapy: Hispanic and 

unemployed women significantly more 

likely to report 

Hormone 

Pain-related: Hispanic women were 

significantly more likely to report 

Statistics: multiple linear 

regression 

Younger women (<45 yrs.) were 

the least likely to report 

chemotherapy and/or pain-related 

symptoms.  

Ethnicity: 

White, non-Hispanic: N = 58 

Black, non-Hispanic: N = 18 

Hispanic: N = 63 

Gaston-

Johansson et 

al. (1999) 

Determine the influence of fatigue, 

pain and depression on health 

status in post treatment breast 

cancer patients schedules for bone 

marrow/peripheral blood stem cell 

transplant 

Correlational 

design 

N = 127 breast 

cancer patients with 

stage II – IV disease.  

Pain, depression and fatigue 

correlated: 

Fatigue-pain (r = 0.3) 

Fatigue-depression (r = 0.6) and 

explained 42% of the variance in 

health status 

Pain-depression (r = 0.2) and 

explained 64% of the variance in 

health status. 

Hierarchical regression used to 

determine variance in health status, 

accounted for fatigue, pain and 

depression  

 

Ethnicity non-white 11.8% 

Glaus et al. 

(2006) 

Explore the occurrence and 

frequency of menopausal 

symptoms and association with 

fatigue in breast cancer patients 

Cross-sectional, 

quantitative multi-

center study 

N = 373 breast 

cancer patients 

receiving hormonal 

treatment 

Symptom cluster occurring most 

frequently included hot flashes/night 

sweats, tiredness, weight gain, vaginal 

dryness and decreased sexual interest. 

Intensity of menopausal symptoms, 

emotional irritability and coping were 

significantly different between women 

who were fatigued versus those who 

were not.  

Cluster analyses with hierarchical 

grouping.  

Ethnicity of sample not reported.  

Golan-Vered 

and Pud 

(2013) 

Examine the relationship between 

symptom clusters and 

chemotherapy induce neuropathic 

Descriptive  N = 40 breast cancer 

patients 

2 symptom clusters identified based on 

severity 

Hi cluster: 37% of patients 

Statistics: cluster analysis  

Ethnicity not reported.  
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pain in breast cancer patients experienced all high levels of 

symptoms 

Low cluster: 63% of patients 

experienced a low level of symptoms.  

50% were diagnosed with 

chemotherapy induced neuropathic 

pain. 23% from the high cluster and 

35% from the low.  

Gwede et al. 

(2008) 

Assessment of symptom burden 

among breast cancer patients 

undergoing chemotherapy to 

identify subgroups of patients and 

quality of life 

Exploratory 

analysis; assessed 

prior to and post 

chemotherapy 

treatment 

N = 133 stage I and 

II breast cancer 

patients undergoing 

treatment 

2 subgroups of patients emerged, a 

high and low-symptom burden groups. 

There was no significant difference 

between pre-treatment quality of life 

scores between groups.  

High-symptom burden: more likely to 

be stage I, greater symptom prevalence 

and poorer quality of life. More likely 

to experience symptoms of chills, 

emotional upset and difficulty 

concentrating. 

Hierarchical cluster analysis 

Ethnicity: 89% white 11% “other” 

Heidrich et al. 

(2006) 

Compare symptoms, symptom 

beliefs, and quality of life between 

older women with and without 

breast cancer 

Descriptive, 

correlational study 

N = 42 women 

average age 76 yrs. 

(18 women with 

breast cancer and 24 

without) 

No group differences observed for 

symptom number, symptom bother, 

chronic health conditions, quality of 

life or demographic characteristics. 

Experiences of older breast cancer 

survivors are similar to those of older 

women with other chronic diseases. 

Older women’s beliefs about the cause 

of symptoms are related to quality of 

life. Most common symptoms included 

pain (76%), joint pain (60%), fatigue 

(52%), aching (45%), dry mouth 

(33%), weight gain (29%), inability to 

concentrate (26%), weakness and 

constipation (21% each) and hot 

flashes (17%). 

Ethnicity: 4% Nonwhite 

Ho et al. 

(2015) 

Examination of the co-occurrence 

and interrelationship between non-

somatic depressive symptoms, 

fatigue and sleep disturbances in 

breast cancer patients across 3 

time points 

Secondary analysis 

of 2 studies 

examining the 

effect of 

chemotherapy on 

cognitive function 

N = 134; 67 

premenopausal and 

67 postmenopausal 

breast cancer 

patients 

Depression, fatigue and sleep 

disturbances were correlated at all 3 

time points. Symptom severity at prior 

timepoints generally predicted severity 

of the same symptom at subsequent 

time points with the exception of 

Timepoints: 

T1 = prior to chemotherapy 

T2 = after chemotherapy 

T3 = 6-8 months post 

chemotherapy 

Among premenopausal women 
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depression in the premenopausal 

women only. 

Among pre-menopausal women 

baseline (T1) fatigue predicted post-

chemotherapy (T2) depression and 

post-chemotherapy (T2) fatigue 

predicted depression at follow-up (T3).  

fatigue may prove to be a plausible 

sentinel symptom by which to 

intervene.  

Ethnicity: N = 18 Hispanic women  

 

Primary statistical method = path 

analysis 

Kenefick 

(2006) 

Describe longitudinally patterns of 

symptom distress in older women 

receiving treatment for breast 

cancer and relationship of patient 

and clinical characteristics to 

symptom distress 

Secondary analysis 

of a longitudinal 

study of older 

patients with 

cancer 

N = 57 Stage I and II 

breast cancer 

patients 

3 symptom clusters identified and 

stable over 3 timepoints: 

Concentration-fatigue 

Concentration-outlook 

Appearance-outlook 

Most distressing post-surgery 

symptoms include insomnia, outlook, 

fatigue and pain with more than 50% 

experiencing throughout 6 months.  

Ethnicity:  

White, non-Hispanic: N = 35 

(61%) 

Black: N = 21 (37%) 

Asian: N = 1 (2%) 

More educated and younger 

women had higher levels of 

symptom distress at discharge.  

Symptom distress post-surgery 

(baseline) predicted symptom 

distress at 3 months post post-

discharge and Post-discharge 

symptom distress predicted 

symptom distress at 6 month post-

discharge.  

Kenne 

Sarenmalm et 

al. (2007) 

Explore predictors of health 

related quality of life in post-

menopausal women diagnosed 

with recurrent breast cancer 

Descriptive, 

correlational, and 

predictive 

N = 56 recurrent 

breast cancer 

patients 

Majority of women reported between 

10 – 23 symptoms, with those 

reporting the highest number of 

symptoms also reporting the highest 

symptom distress. The most frequently 

occurring symptom was problem with 

sexual interest, the most severe 

symptom was worry and the most 

distressing was pain. Strongest 

correlations observed between feeling 

nervous-worrying, feeling sad-

worrying and nausea-lack of appetite. 

Statistics: Correlation analysis and 

stepwise multiple regression 

analysis 

Ethnicity: not defined for the 

sample 

Kenne 

Sarenmalm et 

al. (2008) 

Explore the symptom experience 

and predictors of distress and 

quality of life over time in women 

with breast cancer.  

Descriptive N = 56 recurrent 

breast cancer 

patients 

Fatigue-depression, fatigue-pain, and 

pain-depression were common 

symptom clusters identified. Fatigue-

pain-depression explained 68-72% of 

the distress variance and distress 

explained 44-46% of variance in 

quality of life. Highest level of distress 

Women who experienced multiple 

and concurrent symptoms were 

most vulnerable to distress. Co-

morbidity, prehistory of depression 

and anxiety and progressive 

terminal disease also put women at 

greater vulnerability for 
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reported at 3 months with patients 

reporting persistent symptoms over 

time.  

experiencing more distressing 

symptoms.  

Kenne 

Sarenmalm et 

al. (2014) 

Explore burdensome clusters of 

symptoms over time and the 

impact on health status, quality of 

life, and coping capacity in breast 

cancer patients 

Longitudinal 

descriptive study – 

measured at four 

timepoints 

N = 206 breast 

cancer patients 

newly diagnosed 

with early or 

recurrent breast 

cancer 

Three burdensome clusters identified: 

Emotional symptom burden – this was 

the most burdensome cluster with 

worrying, feeling sad and feeling 

nervous as the core symptoms. 

Significantly decreased quality of life 

and health status.  

Gastrointestinal symptom burden – 

change in the way food tastes was the 

core symptom to this cluster and was 

more often associated with 

chemotherapy. 

Unwellness symptom burden – the 

least stable over time and primarily 

attributed with hormonal therapy.  

Patients with lower coping 

strategies were more likely to 

report higher levels of symptom 

burden.  

 

Statistics: principal component 

analysis, factor analysis and two-

step cluster analysis.  

 

Ethnicity not reported 

E. Kim et al. 

(2009) 

Identification of number, types, 

and severity of symptom clusters 

Secondary analysis 

of descriptive 

longitudinal study 

N = 78 breast cancer 

patients at the end of 

radiation treatment 

3 prominent symptom clusters 

identified 

Mood-cognitive cluster: difficulty 

concentrating, feeling sad, worry, 

itching, feeling irritable 

Sickness-behavior cluster: difficulty 

sleeping, pain, lack of energy, sweats, 

feeling drowsy 

Treatment related cluster: problem 

urinating, changes in skin 

Total sample also included 

prostate cancer patients (N = 82); 

Comparison between prostate and 

breast cancer patients revealed 

breast cancer patients had higher 

symptom cluster severity scores. 

2.5 % of sample identified as 

Hispanic 

H.-J. Kim et 

al. (2008) 

Investigation of treatment related 

symptom cluster and influence of 

various demographic and clinical 

variables on symptom clusters 

across treatment trajectory.  

Secondary analysis 

of breast cancer 

patients (parent 

trial: RCT using 

CBT for fatigue). 

Data collection: 

 

N = 282 breast 

cancer patients 

undergoing radiation 

or chemotherapy. 

Identification of 2 distinct symptom 

clusters: 

Upper Gastrointestinal (SC1): nausea, 

vomiting and decreased appetite. 

Psychoneurological (SC2): mood, 

cognitive disturbance, fatigue, 

insomnia, pain and hot flashes. This 

cluster remained consistent and 

occurred across treatment trajectory. 

Time 1: Salient loading only 

Cronbach’s α 0.68 

Time 2: Factor structure with 

promaxian rotation SC1 Cronbach’s α 

Symptom clusters were 

generalizable to all subgroups with 

regardless of treatment type, age, 

employment status, disease stage 

and comorbid condition.  

Baseline (T1): prior to treatment 

ChemoTx T2 was 48 hours after 

cycle 2 and T3 was 48 hours after 

cycle 3 

RadTx T2 was during the last 

week of Tx and T3 one month post 

Tx.  
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0.73 and SC2 Cronbach’s α 0.69 

Time 3: Factor structure with 

promaxian rotation SC1 Cronbach’s α 

0.81 and SC2 Cronbach’s α 0.77 

Of note correlation matrices 

revealed relationships among 

symptoms clusters within patients 

who were generally strong and 

positive (0.12 ≤ r≥ 0.54) 

Weakest relationship between 

depressed mood and pain and 

between pain and cognitive 

disturbance, particularly in those 

receiving radiation therapy. 

8.5% identified as non-Caucasian 

(N = 24) 

H.-J. Kim et 

al. (2009) 

Examine the influence of 

demographic and clinical 

indicators on symptom intensity 

across treatment trajectory 

(psychoneurological and upper GI 

symptoms clusters previously 

identified) 

Secondary analysis 

of breast cancer 

patients (parent 

trial: RCT using 

CBT for fatigue) 

N = 282 breast 

cancer patients 

undergoing radiation 

or chemotherapy. 

Psychoneurological symptom cluster: 

Physical performance status at baseline 

predicted symptom intensity across 

time. At the second timepoint 

treatment modality influenced intensity 

of symptoms. 

Upper Gastrointestinal symptom 

cluster: treatment modality and age 

predicted symptom intensity, with 

younger women and those receiving 

chemotherapy experiencing the most 

severe GI symptoms. Race as well as 

baseline physical performance status 

influenced symptom intensity.  

Younger patients with poor 

physical performance receiving 

chemotherapy are at greater risk 

for more intense 

psychoneurological as well as 

upper GI symptoms. Negative 

association between age and 

symptom cluster intensity across 

timepoints. Co-morbid conditions 

were not associated with symptom 

intensity. 

 

8.5% identified as non-white (N = 

24) 

H.-J. Kim et 

al. (2014) 

Identification and comparison of 

symptom cluster subgroups among 

breast cancer patients undergoing 

treatment 

Secondary analysis 

(parent trial: RCT 

using CBT for 

fatigue) using 

change in psycho-

neurological 

symptom cluster 

intensity (PSCI) 

N = 160 breast 

cancer patients 

undergoing radiation 

or chemotherapy. 

Identification of 5 subgroups of PSCI 

patterns: 

Group 1 = gradually increasing pattern 

Group 2 = constantly low pattern 

Group 3 = start low with dramatic 

increase and decrease pattern 

Group 4 = constantly high pattern 

Group 5 = start high with dramatic 

decrease and leveling pattern. 

Patients without a previous history of 

cancer treatment, a higher level of 

education, treated with chemotherapy 

and exhibited higher level of limitation 

at baseline were more likely to fall into 

Group 4. Group 4 patients were more 

Majority of patients (89%) had 

early stage disease (0-2). Time 

points for data collection included 

1) prior to radiation or 

chemotherapy 2) either 48 hours 

post chemotherapy cycle 2 or 

during the last week of radiation 

therapy; 3) 48 hours post 

chemotherapy cycle 3 or one 

month post completion of 

radiation.  

Theory: Brant’s dynamic model of 

symptom management (Brant et 

al., 2009) 
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likely to exhibit significant functional 

limitation at the second timepoint.  

8.1% identified as Non-Caucasian 

S. H. Kim et 

al. (2012) 

Comparison of levels of symptoms 

and uncertainty, associated factors, 

relationship and predictors of 

uncertainty by treatment trajectory 

Cross sectional, 

descriptive 

N = 252 breast 

cancer patients from 

National Cancer 

Center in Korea; 

Receiving treatment 

or post-treatment 

Women in treatment: reported more 

severe symptoms and higher levels of 

uncertainty as compared to those out of 

treatment. Positive correlation between 

symptoms and uncertainty. Age, 

marital status and pain were significant 

predictors of uncertainty. 

Women who completed treatment: 

Dyspnea, insomnia, systemic therapy 

side effects and arm symptoms 

demonstrated a positive correlation 

with uncertainty. Monthly income, 

dyspnea and insomnia predicted 

uncertainty.  

The relationship between as well 

as predictors of uncertainty and 

levels of symptoms vary 

depending on treatment trajectory.  

Jaremka et al. 

(2013) 

Examine links among loneliness, 

latent herpesvirus reactivation and 

the symptom cluster of pain, 

fatigue, depression and fatigue. 

Descriptive Breast cancer 

patients >3 months 

post treatment 

Lonelier patients reported higher levels 

of depression, fatigue, and pain; they 

also had higher CMV antibody titers 

which were associated with higher 

levels of fatigue, pain and depression 

symptom cluster. Epstein Barr virus 

antibody titers were not associated 

with either the symptom clusters or 

loneliness.  

Statistics: composite score crafted 

 

Ethnicity: 

White 88.5% 

Black 9% 

Other 2.50% 

Leung et al. 

(2009) 

Examine the symptom cluster of 

fatigue, pain, anxiety and 

depression on quality of life in 

breast cancer patients undergoing 

radiation and chemotherapy 

treatments. 

Descriptive N = 215 Chinese 

breast cancer 

patients undergoing 

treatment 

Mild to moderate symptoms of fatigue 

and pain were reported in patients. 

21% had anxiety, 36% had depression. 

Correlations among the four symptoms 

(pain, anxiety, depression and fatigue) 

existed. Final model demonstrated 

good fit. Squared multiple correlation 

indicated symptoms of fatigue, pain, 

anxiety and depression explained 66% 

of the variance correlated with quality 

of life.  

Theoretical framework: revised 

model for symptom management 

(Dodd 2001). 

Participants receiving chemo 

therapy had suboptimal social 

support, had an increased number 

of symptoms and overall more 

likely to experience poorer quality 

of life.  

 

L. Liu et al. 

(2009) 

Examination of pre-treatment 

symptom cluster categories and 

associated profiles longitudinally 

during chemotherapy 

Prospective study 

with data collected 

at 7 timepoints 

N = 76 newly 

diagnosed Stage I-III 

breast cancer 

patients scheduled to 

receive a minimum 

Patients divided into 3 groups based on 

the number of symptoms experienced 

prior to the start of treatment and a 

symptom cluster index (SCI) was 

calculated. 

66% of women reported poor 

sleep, 63% reported fatigue, and 

25% reported depressive 

symptoms prior to undergoing 

treatment.  
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of 4 cycles of 

chemotherapy 

All women reported significantly (p 

<0.01) worse sleep and more fatigue 

and depression during treatment as 

compared to baseline levels.  

Women with higher SCI score pre-

treatment continued to experience 

worse symptoms during treatment as 

compared to women with fewer 

symptoms at baseline.  

Ethnicity N = 21 Non-Caucasian 

Matthews et al. 

(2012) 

Determine the clustering of 

symptoms in breast cancer patients 

during radiotherapy and 

significant correlations among 

symptoms, characteristics and 

mood 

Descriptive, 

correlational  

N = 93 breast cancer 

patients undergoing 

radiotherapy. 

Majority were stage 

I or II 

3 distinct clusters: 

1) Pain-insomnia-fatigue, 2) cognitive 

disturbance-outlook, 3) 

gastrointestinal. 

Pain-insomnia-fatigue and cognitive 

disturbance-outlook were associated 

with individual characteristics, 

optimism, self-transcendence, and 

positive and negative mood. The 

gastrointestinal cluster correlated 

significantly with positive mood. 

Older women had lower distress on the 

cognitive disturbance-outlook cluster 

while history of chemotherapy was 

associated with higher distress in the 

cognitive disturbance-outlook cluster. 

Optimism and self-transcendence were 

associated with greater distress on the 

pain-insomnia-fatigue cluster and the 

gastrointestinal cluster was not 

associated with either self-

transcendence or optimism.  

Statistical method: confirmatory 

factor analysis. Theoretical 

framework: Symptoms experience 

model. Statistics: cluster factor 

analysis model. 

 

Ethnicity: 

White: 93.5% 

African American: 4.3% 

Hispanic: 1.1% 

Other: 1.1% 

Ridner (2005) Compare quality of life and 

symptoms between breast cancer 

survivors who have undergone 

treatment for lymphedema versus 

those who have not developed 

lymphedema. 

Cross-sectional, 

mixed method 

N = 128 breast 

cancer survivors (64 

with and 64 without 

lymphedema in the 

last 300 months) 

age-matched within 

3 years 

Women with lymphedema reported 

poorer quality of life versus survivors 

without.  

Among patients with lymphedema a 

symptom cluster of altered limb 

sensation, loss of confidence in body, 

decreased physical activity, fatigue and 

psychological distress was identified.  

BMI was inversely associated with 

quality of life and directly associated 

Ethnicity delineation only between 

Caucasian (90%) and African 

American (10%) 

Qualitative results revealed 

concerns about quality of life, 

physical health as well as 

psychological concerns. 
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with psychological distress.  

Sanford et al. 

(2014) 

Evaluation of how the sleep 

disturbance, fatigue, depression 

and cognitive dysfunction 

symptom cluster at pretreatment 

longitudinally impacts symptoms 

mid-way and 6 months post 

chemotherapy  

Prospective 

longitudinal study 

N = 80 breast cancer 

patients 

Scores and measures were moderately 

high across all time points. With the 

exception of sleep quality time effects 

were present with most symptoms 

getting worse over time. All four 

symptom cluster index scores across 

the patient trajectory suggested 

worsening symptoms over time. 

Higher symptom cluster index scores 

were also associated with worse 

performance status and quality of life.  

Ethnicity: 91% Caucasian 

Symptoms tended to be worse 

during chemotherapy.  

Starkweather 

et al. (2013) 

Examination of 3 types of extreme 

discordant subtyping (using 

composite, cut-off scores and 

median split) influences statistical 

associations with peripheral 

cytokines 

Secondary analysis 

of descriptive 

cross-sectional 

study.  

N = 128 women 

with early stage (I – 

II) breast cancer 4 

weeks post-surgery.  

SC Subgroups defined by composite or 

cutoff score had similar statistical 

relationships with cytokine levels in 

contrast to median split.  

Significant difference observed 

between high and low composite 

symptom score subgroups for IL-6 and 

IL-7; for cutoff scores only IL-7 

differed; for median split subgroups 

significant differences were observed 

between high and low subgroups for 

IL-4 and IL-5.  

Median split may increase risk of 

type one error. 

 

37.5% Non-Caucasian sample 

Stefanic et al. 

(2014) 

Delineate the relationship between 

physical symptom burden and 

cancer-related goal interference 

Prospective, 

longitudinal, 

Descriptive 

N = 43 early stage 

breast cancer 

patients post-surgery 

Women with higher physical burden 

experienced significantly higher goal 

interference and psychological distress 

than those with low burden at multiple 

time points.  

 

Suwisith et al. 

(2010) 

Explore symptom clusters across 

two symptom dimensions and 

influence on functional status in 

breast cancer patients receiving 

chemotherapy 

Descriptive N = 320 breast 

cancer patients 

receiving 

chemotherapy 

4 symptom clusters identified within 

the dimension of symptom severity 

with 50.1% of variance explained in all 

the symptoms.  

Clusters included: 

 Emotional symptom cluster 

 GI and fatigue symptom cluster 

 Image related cutaneous 

symptom cluster 

 Pain related discomfort symptom 

cluster 

Statistics: Factor analysis and 

multiple regression 

Ethnicity: 100% Thai 
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3 symptom clusters identified within 

the dimension of symptom distress 

with 50.7% of the variance explained 

in all the symptoms.  

Clusters included: 

 Emotions and pain symptom 

cluster 

 GI and fatigue symptom cluster 

 Image related cutaneous 

symptom cluster 

The GI and fatigue symptom cluster 

was the strongest predictor for 

functional status in both the symptom 

distress and severity dimensions. 

Thornton et al. 

(2010) 

Examination of relationships 

between 3 symptoms and 

hormones of the HPA and SNS 

Cross-sectional 

observation study 

N = 104, newly 

diagnosed with 

advanced disease 

breast cancer.  

Pain- depression-fatigue correlated 

with each other. (r = 0.6-0.7) as well as 

to proposed biomarkers 

(catecholamine, ACTH hormone, 

cortisol) (r = 0.3 – 0.8).  

Covariance structure modeling and 

latent variance modeling.  

Ethnicity: 89% Caucasian and 

11% African American. 

Wilmoth et al. 

(2009) 

Validation of a proposed symptom 

cluster of fatigue, weight gain, 

psychologic distress and altered 

sexuality 

Descriptive pilot N = 15 breast cancer 

survivors 6 – 18 

months post 

diagnosis 

All 15 patients reported greater cut 

point scores for fatigue and sexuality 

and 13 reported greater than the cut 

point for psychologic distress. 40% 

had elevated scores for all four 

symptoms (fatigue, weight gain, 

psychologic distress and altered 

sexuality). Poorer quality of life was 

associated with increased fatigue and 

altered sexual behavior and negatively 

associated with weight gain.  

Theoretical framework: theory of 

unpleasant symptoms 

 

Statistics: descriptive and linear 

regression 

 

Ethnicity: 100% Caucasian 
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APPENDIX B: 

HUMAN SUBJECTS PROTECTION EXEMPTION 
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APPENDIX C: 

OCCURENCE OF SYMPTOM CLUSTERS IN LATINA BREAST CANCER SURVIVORS 
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Abstract 

Background: Symptom clusters are commonly experienced in women with breast cancer. 

However, specific research related to how Latinas experience cancer-related symptom clusters 

are limited. 

Methods: To identify classes of Latina breast cancer survivors based on patterns of symptom 

occurrence symptoms were measured using the validated General Symptom Distress Scale 

(GSDS) and latent class analysis was used to describe symptom clusters. 

Results: The sample included 293 Latina breast cancer survivors with a mean age of 48.9±10.7 

years. On average women reported 4.2±3 symptoms with an overall symptom distress score of 

6.4±2.5 (out of a scale of 10 with 10 being most distressing). Three symptom classes were 

identified: Weary and Sleepy (class 1), Weary (class 2) and Weary, Sleepy and Hurting (class 3). 

Women were most likely to cluster in class 1, followed by class 2 and 3 with fatigue (weary) 

being the most prevalent symptom for all 3 classes, followed by insomnia (sleepy) and pain 

(hurting). Depression and Anxiety were also prominent at moderate levels in all three classes.  

Conclusions: This study suggests Latina breast cancer survivors experience burdensome cancer-

related symptom clusters. Further research is needed in minority women with breast cancer to 

adequately understand and treat cancer-related symptom clusters.  
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Background 

The number of new breast cancer cases is expected to increase by more than 50% in the 

United States from 238,000 to greater than 440,000 by 2030 (Rosenberg, Barker, & Anderson, 

2015). Although the five-year survival rates for breast cancer continue to improve, receiving a 

diagnosis and subsequent treatment for breast cancer elevates a woman’s risk for experiencing 

burdensome symptoms such as depression, anxiety, fatigue and pain (Howlader et al., 2016).  

Cancer and its associated treatment produce a high number of concurrently experienced 

symptoms. These symptoms range from the physical, such as pain, nausea and fatigue to the 

psychosocial including depression, anxiety and insomnia. Symptoms, the crux of Patient 

Reported Outcomes (PRO), are often the stimulus that motivates a patient to seek care. The 

National Cancer Institute (NCI) Symptom Management and Health-Related Quality of Life 

Steering Committee recently published a call for a core set of 12 symptoms (fatigue, insomnia, 

pain, anorexia, dyspnea, cognitive problems, anxiety, nausea, depression, sensory neuropathy, 

constipation and diarrhea) to be included in clinical trials where PRO are measured (Reeve et al., 

2014).  

The concept of a symptom cluster is not novel, with reports of synchronously 

experienced symptoms dating back to Hippocrates (Seigel, 1964). Over the past two decades, 

symptom scientists have compiled substantial evidence for the occurrence of cancer-related 

symptom clusters (Aktas, Walsh, & Rybicki, 2010; Barsevick, 2007; Dodd et al., 2004; Kirkova 

et al., 2011; Miaskowski et al., 2004) with a symptom cluster being defined as three or more 

concurrently experienced but independent symptoms (Dodd et al., 2001). Importantly, it has been 

suggested that assessing and treating for the symptom cluster versus individual symptoms may 
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lead to more favorable outcomes since the impact of the cluster may be greater than the sum of 

the individual symptoms (Kenne Sarenmalm et al., 2014; Kirkova, Walsh, Aktas, & Davis, 

2010). 

Cancer-related symptom clusters are often divided into the broad categories of 

psychoneurologic, gastrointestinal, cognitive and somatic and are experienced across the cancer 

continuum. Women with breast cancer commonly report symptom clusters comprised of sleep 

disturbance, fatigue, pain and depression (Bower et al., 2011; Carpenter et al., 2004; Dodd et al., 

2010; Doong et al., 2015; Gaston-Johansson et al., 1999; Ho et al., 2015; Jaremka et al., 2013; 

Kenne Sarenmalm et al., 2008; Liu et al., 2009; Thornton et al., 2010). In some cases these 

clusters include an additional symptom such as anxiety (Chen et al., 2015; Dirksen et al., 2009; 

Leung et al., 2009) and/or cognitive dysfunction (Matthews et al., 2012; Sanford et al., 2014). 

Gastrointestinal symptoms including taste alterations, nausea, vomiting, and decreased 

appetite/anorexia are more often reported in women undergoing chemotherapeutic treatment 

(Cheung et al., 2009; Kenne Sarenmalm et al., 2014; E. Kim et al., 2009; Kim et al., 2009; Kim 

et al., 2008; Matthews et al., 2012; Suwisith et al., 2010). Not surprising a direct relationship 

exists between the number of symptoms within a cluster and the associated distress reported by 

the patient, such that they increase in parallel (Kenne Sarenmalm et al., 2007; Kenne Sarenmalm 

et al., 2008).  

Several antecedents contribute to the development of symptom clusters in women with 

breast cancer, including those postulated in the Theory of Unpleasant Symptoms (TOUS) by 

Lenz and colleagues (Lenz et al., 1997) which include physiologic, psychologic and situational 

factors. Physical performance status and younger age has been associated with symptom 
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intensity in psychoneurological clusters and treatment modality with gastrointestinal symptom 

clusters (Kim et al., 2009). Additionally, women with lower coping strategies are more likely to 

report higher levels of symptom burden, especially within an identified emotional symptom 

cluster (Kenne Sarenmalm et al., 2014). While numerous studies have identified the presence of 

symptom clusters across the continuum of breast cancer survivorship, there is paucity in the 

literature with regards to how sociodemographic factors, specifically race and ethnicity, may 

impact the development, presence and composition of symptom clusters.  

Latinas account for approximately one quarter of the breast cancer diagnoses in the US 

(American Cancer Society, 2015). While prevalence rates of breast cancer are lower in Latinas, 

rates are increasing at a steeper pace compared to non-Hispanic White (NHW) women 

(American Cancer Society, 2015). Latinas with breast cancer report substantial cost barriers as 

well as out of pocket expenses (Ell et al., 2008). This financial strain contributes to the disparate 

economic health burden felt by this minority through a lack of supportive resources as well as 

access to care. Added to this, Latina women with breast cancer present with disease at both a 

younger age and at a more advanced stage of disease as compared to NHW (American Cancer 

Society, 2015). In 1999 Spencer and colleagues found Latina women to have greater life 

disruption due to breast cancer than both NHW and African American (AA) breast cancer 

patients. Specifically their concerns were related to pain, life and sexuality issues (Spencer et al., 

1999). In terms of acculturation Latina women with lower acculturation report more worry than 

Latinas with higher acculturation, NHW and AA, with less worry being positively associated 

with understanding of information provided by the clinician (Janz et al., 2011). Minority women 

are more likely to experience a greater number of symptoms (Fu et al., 2009) (≥ 6 in Caucasians 
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versus >10 in Hispanic women) as well as more intense symptoms (Fu et al., 2009; Kim et al., 

2009). For example Hispanic women are significantly more likely to report pain and 

chemotherapy related symptom clusters (Fu et al., 2009).  

Techniques for symptom cluster analysis include those which cluster on symptoms and 

those that cluster on individuals. Latent class analysis provides a statistical technique by which 

patients can be clustered according to their symptoms allowing for the ability to stratify patients 

based on their probability of experiencing specific symptoms. With this knowledge targeted and 

tailored interventions could be developed for the management of cancer-related symptom 

clusters. Here we apply latent class mixture modeling to a group of Latina breast cancer 

survivors to identify specific classes of women based on the presence of 12 cancer related 

symptoms. To our knowledge, this is the largest study to evaluate and describe the symptom 

clusters experienced by Latina breast cancer survivors.  

Methods 

Between 2008 and 2016, Latinas with a history of breast cancer were recruited for 

participation in a psychosocial intervention to improve four dimensions of quality of life 

(psychological, physical, social and spiritual well-being) these women and their designated 

informal cancer caregiver (named supportive partner in the studies). Although interventions were 

for both the breast cancer patient and their informal caregiver, for this secondary analysis only 

the women with breast cancer were included. The University of Arizona institutional review 

board approved research procedures for all studies. 

Procedures 
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Eligibility criteria included women who were ≥21 years of age, in active treatment for 

breast cancer and within one year of initial diagnosis. In addition, women needed to have access 

to a telephone, be willing to regularly speak with research staff by telephone, spoke English or 

Spanish and had no physical or psychological disabilities that would hinder their ability to 

participate. Specific details regarding these trials have been previously published (Badger, 

Segrin, Dorros, Meek, & Lopez, 2007; Badger et al., 2013; Segrin et al., 2005). Demographic, 

symptom assessment and depression questionnaires were administered to consented patients by 

telephone at the time of study enrollment.  

Instruments 

The General Symptom Distress Scale (GSDS) (Badger et al., 2011) is a validated, brief 

instrument that measures both the presence as well as the relationship (by rank) with other 

symptoms. The instrument also measures symptom distress and symptom management with an 

overall global score for each. The GSDS has good test-retest reliability, internal consistency, 

predictive and construct validity as well as internal consistency (Badger et al., 2011). Specific 

concepts measured by the GSDS include shortness of breath, nausea, vomiting, pain, sleep 

difficulties, bowel, difficulty concentrating, appetite changes, cough, depression, anxiety, 

fatigue, symptom distress, and symptom management.  

The Center for Epidemiological Studies-Depression (CES-D) is a 20 item, legacy 

instrument for the measurement of depressive symptoms. The CES-D provides cutoff scores 

(≥16) to aid in the identification of individuals at risk for clinical depression with high internal 

consistency and good sensitivity, with specific application in patients with cancer (Hann et al., 

1999; Radloff, 1977).  
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Data Analyses 

Data merger 

Data cleaning was first performed on all de-identified data to detect and remove any errors 

and/or inconsistencies to improve quality of the data set. Once cleaned, data from all three 

studies were combined to create one final merged database with 293 Latina breast cancer 

survivors. 

In order to be included in the final data set women had both a completed baseline GSDS and date 

of birth. Each of the variables were verified to ensure consistent measurement across all three 

studies. Statistical Analysis System (SAS) version 9.4 and R (R Core Team, 2016) computer 

software were used for descriptive data comparison and cluster analysis, respectively. Two-tailed 

tests of significance for descriptive statistics were set at a level of .05. 

Latent class analysis 

The objective of this analysis was to identify groups of Latina breast cancer survivors 

(latent classes) based on the occurrence of symptoms from responses on the GSDS. From a 

clinical perspective this is important as stratification of survivors based on their probability of 

experiencing a specific symptom cluster (based on observed patterns) were made. With this 

knowledge, tailored treatment interventions can be created and tested.  

Using latent class analysis (also known as finite mixture modeling) statistical fit was used 

to establish the number of subclasses with these subclasses then assessed for model fit (DeVon et 

al., 2010). Latent class analysis is an iterative process wherein multiple models are considered 

until an optimal fit for the model emerges (Rosenfeld et al., 2015).  
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Furthermore latent class analysis is a top down approach that begins with a description of 

the overall distribution of the data as opposed to factor analysis (performed with symptom cluster 

analysis) which is more of a bottom up approach where similarities are first identified between 

the cases. Ultimately the number of subgroups was determined by Bayesian information criterion 

(BIC) (Schwarz, 1978) with the model demonstrating the smallest BIC ultimately chosen. 

Utilizing the TOUS as a framework, demographic and clinical covariates (such as age, 

stage of disease, and number of children) were placed in the model to test for predictors of class 

membership. Significance tests set at a level of 5% were performed on the estimates of 

regression coefficients for demographic, clinical and psychosocial variables. The number of class 

memberships was determined by BIC. Although the model did not improve with the addition of 

age, the covariate remained in the final model based on clinical and previously reported evidence 

that age significantly impacts the symptom experience in breast cancer patients (Doong et al., 

2015; Kim et al., 2014; Matthews et al., 2012).  

Table 1 provides fit indices for 2, 3 and 4 class models. Based on literature and clinical 

knowledge it was hypothesized that between 2 and 4 patient clusters would emerge from these 

data. Specifically, the flexmix statistical package in R (R Core Team, 2016) was used to generate 

the sub-classes of patients. The final model BIC for three groups with age as a covariate was 

4088.6. Probability of symptom occurrence for each of the classes was defined as high (>.50), 

moderate (>.30 to ≤.50) or low (≤.30). 

Results 

Characteristics of the Merged Sample 
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All women in the sample identified as Latinas with the majority, 64%, of women defining 

their ethnicity as Mexican American, followed by Hispanic at 30%. The mean age was 49±10.7 

years with 64% indicating being married or partnered. Sixty-two percent of the women had a 

high school diploma or higher and 72% reported a household income of less than $30,000 per 

year. Over half of the sample indicated they were unemployed or disabled. Demographic 

characteristics of the sample appear in table 2. Twenty percent and 18% reported a history of 

depression and/or anxiety, respectively, with a mean CESD depression score of 17.2±12.5. 

Forty-seven percent of the sample scored at a clinically significant level for depression (CESD 

score > 16). Most women had a diagnosis of stage II or III breast cancer and received surgery 

and chemotherapy. It should be noted cancer stage and treatment were self-report and not 

adjudicated in the medical record, with 18% of cancer stage information missing. Table 3 

provides a summary of clinical characteristics of the sample. Women reported a mean number of 

4.2±3 symptoms with fatigue, sleep difficulties and pain being the most prevalent symptoms. 

Overall mean levels of symptom distress and management were reported at 6.4 and 7.3 

respectively (Table 4).  

Symptom clusters 

Three unique classes of symptom clusters emerged with the majority of women 

belonging to the Weary (experienced fatigue) and Sleepy (experienced sleep difficulties) class (n 

= 192) wherein women had a high probability (>.50) of experiencing fatigue and difficulties 

sleeping. Women in the Weary class had a high probability of experiencing fatigue and were the 

second largest class (n = 74). The remaining 24 women belonged to the Weary, Sleepy and 

Hurting (experienced pain) class with the highest number of symptoms (4.8±2.3) and a high 
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probability of experiencing pain, fatigue and difficulties sleeping. Table 5 outlines the 

probabilities of symptom occurrence in each class. Interestingly, depression, anxiety and 

difficulty concentrating occurred in all three of the classes at moderate levels (>.30) with 

shortness of breath and cough having a low probability (≤.30) of occurrence in all classes. Table 

6 provides a summary of each of the three classes based on probability of symptom occurrence 

and Figure 1 provides a visual depiction for each of the three symptom clusters, Weary, Weary & 

Sleepy, and Weary, Sleepy & Hurting.  

Discussion 

In congruence with the breast cancer literature, fatigue was the most commonly 

experienced symptom and had a high likelihood of occurring in all three symptom classes. The 

majority of women were in the Weary and Sleepy symptom cluster with the highest probability 

of experiencing fatigue and difficulties sleeping. The number of symptoms experienced by 

patients in each of the three classes were 3.5 (Weary), 4.4 (Weary & Sleepy) and 4.8 (Weary, 

Sleepy & Hurting). The occurrence of fatigue, sleep disturbances, pain, depression, anxiety and 

difficulty concentrating occurred in all three classes of women in moderate to high probabilities. 

Each of the three symptom classes had a mean symptom management score of approximately 7 

with the highest symptom distress score observed in the Weary & Sleepy class followed, by the 

Weary and Weary, Sleepy and Hurting classes.  

Post-hoc analysis (results not shown) revealed women in the Weary, Sleepy and Hurting 

class to be significantly less likely to live in a large city with a population of >500K, but more 

likely to be employed with the highest probability of having early stage disease (stage I or II). 
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However these results should be interpreted with caution as the sample size was small for this 

group (n = 24).  

The majority of women, 194, were in the Weary and Sleepy cluster with Latinas in this 

class having the highest probability of experiencing fatigue, with these women also having the 

highest percentage reporting a history of depression. In tandem with these results women in the 

Weary & Sleepy class had the highest mean CESD score of 18.1±12.1. Women in this group also 

had a high probability of experiencing difficulties sleeping, a symptom commonly experienced 

concurrently with fatigue and depression. These data suggest when any of these symptoms 

(depression, sleep difficulties or fatigue) are reported in Latina breast cancer survivors, the other 

symptom(s) should be investigated as well.  

Women in the Weary class had the fewest total number of symptoms and the lowest 

probability of experiencing symptoms of depression, pain, difficulties sleeping and fatigue. 

Interestingly, women in all three classes had the same probability (38%) of experiencing anxiety, 

regardless of which class they fell in to, indicating that the probability of Latinas with breast 

cancer experiencing some level of anxiety is quite high. Clinicians should be mindful of this 

when treating Latina breast cancer survivors, assessing for anxiety (which may manifest as 

worry) early on and repeatedly throughout the cancer experience. Many factors likely contribute 

to these consistent rates of anxiety including increased number of children at home, cultural 

norms and socioeconomic status. The U.S. Census Bureau (2011) indicates over 21.5% of 

Latinos live below the federal poverty line as compared to 8.2% of NHW (U.S. Census Bureau, 

2011). In our own sample over 72% reported a household income of less than $30,000 per year. 

With an average of 2.2 children residing in the home and the majority of women indicating they 
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were partnered or married, it is likely many women in our sample were at or below the federal 

poverty line based on household size, although we did not confirm this assumption.  

While not the primary focus of this study, the high prevalence of clinically significant 

depression (CESD ≥16) among these Latina breast cancer survivors cannot be ignored. Over 

47% of women in our sample had depression scores that would warrant a referral to a mental 

healthcare provider, over 5.5 times the general depression rates of 8.2% in US women (CDC, 

2014). In recent years a handful of studies have been conducted in Latina breast cancer survivors 

(Ashing-Giwa & Lim, 2010; Ashing & Rosales, 2014; Dwight-Johnson, Ell, & Lee, 2005; 

Holden, Ramirez, & Gallion, 2014) where depression levels were assessed. Ashing and 

colleagues reported 38% of their Latina breast cancer sample to have high depressive symptoms 

(Ashing & Rosales, 2014). In another study, rates of depression among Latina breast cancer 

survivors were reported at 31.6% (Holden et al., 2014). The prevalence rates for the current 

study may be higher since eligibility required women to be in active treatment for breast cancer 

and within one year of diagnosis. In the studies by Ashing et al. (Ashing & Rosales, 2014) and 

Holden et al. (Holden et al., 2014), women could be up to six years post of treatment. This 

underscores the need for assessment of psychosocial symptoms in Latina women with breast 

cancer early on in the cancer continuum with continued regular reevaluation and referral to 

mental health services when mental health disorders are identified.  

Exploratory analyses such as the ones performed in this secondary analysis are not 

without limitation. Use of a sample of women previously enrolled in a psychosocial oncology 

intervention study may not be representative or generalizable to other Latinas with breast cancer. 

Additionally, substantial amounts of data were missing for cancer stage and treatment, 
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information which could have contributed a significant amount of information to the current 

analyses. Future studies should adjudicate cancer type, stage and treatment to more robustly 

capture the symptom experience in Latina breast cancer survivors.  

Here we present evidence for three clusters of symptoms comprised by a core set of 

symptoms of fatigue, difficulties sleeping, anxiety and depression in Latina breast cancer 

survivors, with some also experiencing pain, difficulty concentrating at moderate rates. Despite 

evidence demonstrating that minority breast cancer patients experience a significantly greater 

number and increased severity of symptoms (Budhrani et al., 2014), few studies have adequate 

inclusion of minority women. It is well documented that predominantly upper middle class, 

middle-aged Caucasian women participant in breast cancer research trials (Ford et al., 2008; 

Townsley et al., 2005).  

There is a need for more research of symptom clusters in underserved, minority 

populations such as non-white Hispanic women, who report higher levels of symptoms and 

associated burden. Identifying classes of women at high risk for burdensome symptoms presents 

an opportunity for targeted and tailored symptom interventions that have high impact on quality 

of life. Latina women are a vulnerable population, with heavy symptom burden. Prior studies 

indicate Latinas are less likely to speak up during appointments often leaving their symptoms 

unrecognized and untreated (Maly et al., 2010). Studies focused on minority women are needed 

to address cultural barriers and the differences when women are diagnosed given both the high 

number and burden of symptoms experienced by Latinas.  
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TABLE 1. Model Selection Indices. 

 

Index 2 Class 3 Class 4 Class 

Akaike information classification (AIC) 4062.50 4025.34 4030.33 

Bayesian information classification (BIC) 4093.28 4074.58 4098.03 

Log-likelihood -2026.25 -2004.67 -2004.17 
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Missing data: Education (n=3) 

TABLE 2. Demographic Characteristics of the Sample (N=293) 

 

Factors Mean S.D. 

Age 48.96 10.69 

Total Children 3.4 1.62 

Total Children at Home 2.23 1.46 

   

Factors Total Percent 

Race   

Hispanic 89 30% 

Mexican American 188 64% 

South American 12 4% 

Central American 4 1% 

Education   

Less than High School 110 38% 

High School 75 26% 

Post High School 105 36% 

Employment   

Unemployed, seeking work 92 31% 

Employed 61 21% 

Retired 19 6% 

Disabled 66 23% 

Other 50 17% 

Relationship Status   

Married/Partnered 188 64% 

Unmarried 104 35% 

   

Population   

Urban (>500K) 207 71% 

Small City (100 – 499K) 40 14% 

Rural (<100K) 44 12% 

Income   

>$70,000 14 5% 

>$30,000 68 23% 

<$30,000 210 72% 
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Missing data: Cancer stage – 53 (18%), Mastectomy – 190 

(65%) 

TABLE 3. Clinical Characteristics of the Sample (N=293). 

 

Factors Total Percent 

Cancer Stage   

1 48 16% 

2 82 28% 

3 86 29% 

4 24 8% 

Chemotherapy Used 238 81% 

Radiation Used 79 27% 

Hormone Therapy 

Used 

35 12% 

Surgery Used 169 58% 

Mastectomy 94 32% 

Lumpectomy 104 35% 

Family History of 

Breast Cancer 

108 37% 

Family History of 

Fatal Cancer 

164 56% 

   

History of Depression 58 20% 

History of Anxiety 52 18% 

CESD (> 16) 138 47% 

   

 Mean S.D. 

CESD 17.23 12.47 

Total # Chronic Health 

Conditions 

0.71 0.97 

Total # Medications 

Used 

1.65 1.5 
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TABLE 4. Symptom Occurrence (N=293) 

 

Symptoms Total Percent 

Fatigue 177 60% 

Sleep Difficulties 156 53% 

Pain 144 49% 

Anxiety  110  38% 

Difficulty Concentrating 107 37% 

Nausea 98 33% 

Depression 95 32% 

Bowel Problems 91 31% 

Loss of Appetite 84 29% 

Shortness of Breath 72 25% 

Cough 49 17% 

Vomiting 37 13% 

 Mean  S.D. 

Total Number of 

Symptoms 

4.16 3.06 

Symptom Management 7.25 2.15 

Overall Symptom Distress 6.38 2.47 
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TABLE 5. Probability of Symptom Occurrence by Class 

Bold indicates High probability: >.50; *Moderate probability >.30 ≤.50; Low probability ≤.30. 

Models adjusted for age. 

 

 

Symptom Class 1 Class 2  Class 3 

Sleepy & Weary 

(N = 192) 

Weary (N = 

74) 

Sleepy, Weary & 

Hurting  

(N = 24) 

Depression .33* .31* .33* 

Anxiety .38* .38* .38* 

Fatigue .63 .55 .58 

Shortness of Breath .29 .14 .25 

Nausea .38* .22 .38* 

Vomiting .38* .22 .38* 

Pain .49* .45* .63 

Sleep Difficulties .57 .41* .67 

GI Issues .34* .23 .33* 

Difficulty Concentrating .38* .32* .38* 

Loss of Appetite .30 .23 .38* 

Cough .18 .14 .21 

Total # Symptoms M (±SD) 4.4 (3.1) 3.5 (2.9) 4.8 (2.3) 

Symptom Management  M (±SD) 

(scale of 1 – 10) 

7.0 (2.1) 7.5 (2.2) 7.8 (2.1) 

Overall Symptom Distress  M (±SD) 

(scale of 1 – 10) 

6.7 (2.4) 5.9 (2.6) 5.8 (2.7) 
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TABLE 6. Summary of Classes by Symptom Probability 

 

Class High 

Probability of 

Symptom 

Moderate Probability of 

Symptom 

Low Probability of 

Symptom 

Sleepy & 

Weary 

(N = 192) 

Fatigue and 

Sleep 

Depression, Anxiety, Nausea, 

Vomiting, Pain, GI, 

Concentration 

Shortness of Breath, 

Appetite and Cough 

Weary 

(N = 74) 

Fatigue Depression, Anxiety, Pain, 

Sleep, Concentration 

Shortness of Breath, 

Nausea, Vomiting, GI, 

Appetite and Cough 

Sleepy, 

Weary & 

Hurting 

(N = 24) 

Fatigue, Pain and 

Sleep 

Depression, Anxiety, Nausea, 

Vomiting, GI, Concentration 

and Appetite 

Shortness of Breath and 

Cough 

High probability: >.50; Moderate probability >.30 ≤.50; Low probability ≤.30. Models adjusted 

for age. 
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FIGURE 1. Symptom Clusters Adjusted by Age in Latina Breast Cancer Survivors 
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APPENDIX D: 

TRAJECTORIES OF ANXIETY AND DEPRESSION IN LATINA BREAST CANCER 

SURVIVORS 
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Abstract 

Background: Latinas are at an elevated risk for depression and anxiety following a diagnosis of 

breast cancer. Previous research indicates women follow distinct trajectories for depression and 

anxiety over time, however little is known about these trajectories in Latinas with breast cancer.  

Methods: 296 Latinas previously recruited and diagnosed with breast cancer comprised our 

sample. Questionnaires for depression (the Center for Epidemiological Studies-Depression) and 

Anxiety (Speilberger State-Trait Inventory and PROMIS Anxiety) were administered at baseline, 

2 and 4 months post enrollment. Group-based growth mixture modeling was utilized to identify 

classes of women who followed distinct trajectories of depression and anxiety.  

Results: Three trajectories emerged for both depression and anxiety in our sample of Latina 

breast cancer survivors. For depression the majority of women (79.6%) fell in the high then 

reducing trajectory for depression. The remaining women were in the low and remaining low and 

the high and increasing (worsening) trajectories of depression at 17 and 3%, respectively. 

Conversely for Anxiety, the majority, 78% of women, followed the moderate to increasing 

(worsening) trajectory of anxiety followed by 14% in the moderate to declining (improving) and 

8% in the low to slightly increasing (worsening) trajectories for anxiety. 

Conclusions: Latinas with breast cancer follow distinctive trajectories for both anxiety and 

depression. Future studies that include Latinas, evaluating the role of targeted and culturally 

appropriate psychosocial interventions are needed to meet the distinct needs of this minority 

population.  
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Background 

In 2016 over 240,000 women will be diagnosed with breast cancer in the United States 

(Howlader et al., 2016) with 19,800 of these diagnoses occurring in women of Hispanic/Latino 

origin/ethnicity (American Cancer Society, 2015). Latinos represent the fastest growing ethnic 

minority in the US and are over represented among the lower socioeconomic and underserved in 

this country (U.S. Census Bureau, 2011). Latina breast cancer survivors are often diagnosed at an 

earlier age and later stage of disease, receive more rigorous treatment and have poorer five-year 

survival rates than non-Hispanic white (NHW) breast cancer patients (Yanez et al., 2011). 

Potentially related to these stark statistics, Latina breast cancer survivors experience a greater 

number of cancer-related symptoms (Badger et al., 2013; Fu et al., 2009) and overall symptom 

burden as compared to NHW breast cancer patients resulting in ominously impaired quality of 

life (QOL) (Ashing-giwa et al., 2007; Yanez et al., 2011). Further, Latinas report more 

chemotherapy and pain related symptoms (Fu et al., 2009), poorer adjustment to a cancer 

diagnosis, (Spencer et al., 1999) significantly greater overall distress (Eversley et al., 2005) with 

more social disruption as a result of their disease (Petronis, Carver, Antoni, & Weiss 2003). In a 

multiethnic cohort of breast cancer survivors Latinas had the greatest socio-ecologic strain as 

well as emotional and physical burden as compared to Asians, African Americans (AA) and 

NHW (Ashing-giwa et al., 2007). 

Depression is observed in Latina breast cancer survivors at higher rates than NHW, 32-

36% (Holden et al., 2014) versus 12-25% (Krebber et al., 2014), respectively. Often co-morbid 

with depression, anxiety is disproportionately experienced in Latina versus NHW breast cancer 

survivors (Sammarco & Konecny, 2010). In comparison to NHW and AA, Latinas report more 
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worry, with younger age, pain, less education and fatigue associated with the highest levels of 

worry (Janz et al., 2011). Longitudinal analyses of depression and anxiety in breast cancer 

patients suggest unique and distinctive trajectories exist across the cancer continuum (Avis et al., 

2015; Kyranou, Puntillo, Aouizerat, et al., 2014; Kyranou, Puntillo, Dunn, et al., 2014; Lam et 

al., 2013; Lindviksmoen et al., 2013; Saboonchi et al., 2015). In a recent study, six distinct 

trajectories of depression were identified in breast cancer survivors who were followed for two 

years post diagnosis. All of the 6 trajectories improved and then plateaued with the exception of 

one wherein the trajectory for depression actually increased. Women belonging to this worsening 

trajectory were more likely to be non-white and of lower socioeconomic status (Avis et al., 

2015). In general depression and anxiety improve over time for most breast cancer patients, 

however a subgroup of women follow a distinct trajectory of chronically high depression and/or 

anxiety or a trajectory that deteriorations over time. Very little is known about trajectories of 

depression and anxiety in Latina breast cancer survivors. 

Representation and inclusion of Latinas, is lacking both broadly in cancer research and 

even more so as it relates to the psychological impact of cancer. Identification of specific 

trajectories for depression and anxiety among Latina breast cancer survivors is crucial for the 

development of tailored and culturally appropriate and relevant intervention strategies for 

depression and anxiety. Psychological symptoms of depression and anxiety, when untreated, 

adversely impact QOL (Fann et al., 2008; Jacobsen & Jim, 2008), impaired cancer-related 

immune function (Liu et al., 2012; Spiegel et al., 2006) and when severe and persistent, may 

decrease long-term survival (Giese-Davis, Collie et al., 2010; American Cancer Society, 2014; 

Weihs, Enright, & Simmens, 2008).  
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Here we aim to identify groups of Latinas who exhibit differing trajectories of anxiety 

and depression in a sample of Latinas with breast cancer, to include analysis of trajectories 

adjusted for total number of self-reported symptoms as well as overall symptom distress. To our 

knowledge this is the first study to evaluate trajectories of anxiety and depression specifically 

within a population of Latinas with breast cancer.  

Methods 

Participants and Procedures 

Between 2008 and 2016, 296 Latinas with breast cancer and their designated informal 

cancer caregiver, were recruited for participation in a psychosocial intervention to improve four 

dimensions of quality of life (psychological, physical, social and spiritual well-being). Although 

studies were for both the breast cancer patient and their informal caregiver, for this secondary 

analysis only the women with breast cancer were included. The University of Arizona 

institutional review board approved research procedures for all studies.  

Eligibility criteria included 1) women who were ≥21 years of age, 2) in active treatment 

for breast cancer, within one year of initial diagnosis, 4) access to a telephone, 5) were willing to 

regularly talk to research staff by telephone, 6) spoke English or Spanish and 7) had no physical 

or psychological disabilities that would hinder their ability to participate. Specific details 

regarding these trials have been previously published (Badger et al., 2007; Badger et al., 2013; 

Segrin et al., 2005).  

Measures 

All questionnaires were previously translated and validated in the Spanish-language. 

Participants were given the option to complete the instruments in either Spanish or English. 
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Demographic, symptom assessment, depression and anxiety questionnaires were administered by 

telephone to consented patients.  

Symptom Measurement 

Cancer-related symptom distress and occurrence was collected using the validated 

General Symptom Distress Scale (GSDS) (Badger et al., 2011). The GSDS is a validated, brief 

instrument that measures both the presence as well as the relationship (by rank) with other 

symptoms. The instrument also measures symptom distress and symptom management with an 

overall global score. The GSDS has good test-retest reliability, internal consistency, predictive 

and construct validity as well as internal consistency (Badger et al., 2011). Specifically, concepts 

measured by the GSDS include shortness of breath, nausea, vomiting, pain, sleep difficulties, 

bowel, difficulty concentrating, appetite changes, cough, depression, anxiety, fatigue, symptom 

distress, and symptom management.  

Depression 

The Center for Epidemiological Studies-Depression (CES-D) was administered at study 

enrollment, 8 and 16 weeks post study enrollment. The CES-D is a 20-item, legacy instrument 

for the measurement of depressive symptoms. In addition, the CES-D provides cutoff scores 

(≥16) to aid in the identification of individuals at rick for clinical depression with high internal 

consistency and good sensitivity (Hann et al., 1999; Radloff, 1977; Soler et al., 1997).  

Anxiety 

The symptom of anxiety was measured with two different instruments over the course of 

the three studies. For each of these instruments, a conversion variable was generated in order to 

allow for comparison between differing instruments of anxiety. The composite scores were 
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converted to z-scores with a Cronbach’s α of >.89 across all three time points. For studies 1 and 

2, the Speilberger State-Trait Inventory (STAI), a 20 item instrument, wherein a sum score of 20 

– 80 is calculated with higher scores indicating greater anxiety (Spielberger et al., 1983; 

Spielberger et al., 1982). In study 3 the instrument for anxiety was transitioned to a PROMIS 

measurement specific for anxiety. The PROMIS anxiety consists of eight items and measures 

fear, anxious misery, hyperarousal and somatic symptoms related to arousal. The PROMIS 

Anxiety has been widely used in cancer populations and has good internal consistency with a 

Cronbach’s α of >.89 (Cella, 2010; Correia, 2011).  

Data Analysis  

Data Merger 

Data from all three studies were combined to create one final merged database of 296 

Latina women with breast cancer. Each of the variables were verified to ensure measurement 

across all three studies was collected in the same method. If a variable was not measured by the 

same instrument across study samples adjustment, utilizing a z-score ((X- )/σ) was performed 

with a Cronbach’s α of >.89 across all studies and time points. Statistical Analysis System (SAS) 

and R computer software (R Core Team, 2016) were used for descriptive data and trajectory 

analysis, respectively. The latent class mixture model (LCMM) package was used for generation 

of the trajectories of anxiety and depression. The trajectories of depression and anxiety in 

congruence with potential predictors of these trajectories were evaluated.  

Power Analysis 

Power analysis at 90% power indicated a sample size of 120 women to be sufficient for 

the detection of two to four individual symptom trajectories. Therefore, a sample size of 296 



 

 

 

 

101 

(more than double the estimated sample size needed) women provided 90% power to detect high 

and low trajectories of each of the symptoms depression and anxiety as well as detect 

longitudinal predictors of symptom trajectories, according to standards set by Cohen (Cohen, 

1988).  

Statistical Analysis 

Group-based growth mixture modeling (GMM) was applied to identify distinct groups of 

women who followed similar trajectories over time in their scores of depression and anxiety (Fu 

et al., 2004). Scores for depression and anxiety were expressed as continuous variables. Utilizing 

group-based GMM allowed for distinctive time-based progressions and the ability to model 

variables with censored normal distribution (Nagin, 2005). Using the group-based GMM 

requires an assumption of missing data to be completely random. To select the number of 

trajectory groups, BIC was used, with the lowest BIC score indicated the best model fit. Models 

that contained between two and four trajectory groups were tested. These models were also 

tested with adjustment for clinical characteristics including total number of symptoms, overall 

symptom distress and symptom management. These procedures were repeated for both 

depression and anxiety.  

Results 

Participants 

After data merger and cleaning 296 women were available for analysis. The majority 

(64%) of the Latinas defined their ethnicity as Mexican American, followed by Hispanic at 30%. 

The mean age was 49±10.7 years with 64% indicating being married or partnered. Sixty-two 

percent of the women had a high school diploma or higher and reported a household income of 
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less than $30,000 per year. Over half of the sample were unemployed or disabled. Demographic 

characteristics of the sample appear in Table 1. Twenty percent and 18% reported a history of 

depression and/or anxiety, respectively, with a mean CESD depression score of 17.2±12.5 and 

47% of the sample scoring in the clinically significant range for depression (CESD score > 16).  

Most women had a diagnosis of stage II or III breast cancer and received surgery and 

chemotherapy. It should be noted cancer stage and treatment were self-report and not adjudicated 

in the medical record, with 18% of cancer stage information missing. Table 2 provides a 

summary of clinical characteristics of the sample. Women reported 4.2±3 symptoms with 

fatigue, sleep difficulties and pain being the most prevalent symptoms. Overall symptom distress 

and management were reported at 6.4 and 7.3 respectively (Table 3).  

Model Selection 

The model was first calculated with no adjustment to the model. Covariates were added 

to the model as they related to symptoms (total number) and symptom distress (both p <0.0001), 

since there is a reciprocal relationship between depression, anxiety and overall symptom distress. 

Symptom management was added in to the model, but not found to be statistically significant (p 

= 0.645) and therefore removed. Ultimately the model was determined with Bayesian 

information criterion (BIC) (Schwarz, 1978) with the smallest BIC with significant covariates 

chosen. Table 4 displays the model inclusion criteria.  

Description of Depression Trajectories 

As seen in Figure 1, 3 distinct depression trajectories emerged when adjusted by total 

number of symptoms and overall symptom distress. The majority of women (79.6%) belonged to 

trajectory 2, which initially started high and then declined over the four month follow-up period. 
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Approximately 17% of women belonged to the low and maintained depression group. And 

trajectory 1, which started high and continued to worsen accounted for 3% of the total sample.  

Description of Anxiety Trajectories 

Figure 2 illustrates the three trajectories of anxiety over time adjusted for total number of 

symptoms and overall symptom distress. Seventy-eight percent of women belonged to trajectory 

1, followed by 14.1% for trajectory 2 and 7.8% for trajectory 3. Trajectories 1 and 2 begin at 

roughly the same moderate level, however trajectory one increases (worsens) and trajectory 2 

declines (improves). Trajectory 3 begins low and has a slight increase (worsens) over time.  

Discussion 

Three distinct trajectories emerged for both depression and anxiety in this secondary 

analysis of Latina breast cancer survivors. To our knowledge, this is the first study to identify 

trajectories of depression and anxiety in Latinas with breast cancer. Consistent with the 

literature, the majority of Latinas in this study followed trajectory 2 where depression improved 

over time (Donovan et al., 2014; Dunn et al., 2011; Henselmans et al., 2010). At baseline 47% of 

women had clinically significant depression (CESD score of ≥ 16), significantly higher than 

what has been previously reported in the breast cancer literature at 18.6% (Avis et al., 2015) to 

25% (Lindviksmoen et al., 2013). Women who initially had low depression scores remained low 

over the four month period, suggesting that women with lower scores may not be at an elevated 

risk for development depression. A handful of women started with clinically relevant depression 

scores with scores actually worsening over time.  

Three trajectories for anxiety emerged with the majority (78%) of women falling in to the 

moderate but worsening trajectory 1. Approximately 14% started at moderate levels of anxiety 
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and improved over time. Similar to the depression trajectories, women who had low initial levels 

of anxiety, remained low (trajectory 3). These results are similar to a study by Saboonchi et al., 

where four specific trajectories of anxiety were identified: high stable, high decrease, mild 

decrease and low decrease (Saboonchi et al., 2015). Women in the high stable group were the 

most likely to have a difficult time transitioning from active care to surveillance, a time which 

can be troubling for some participants, representing a vulnerable phase for patients, especially 

for those who enter in to the diagnosis with moderate to high levels of anxiety. The majority of 

women in the current study were in this transition stage from active care to surveillance, perhaps 

explaining the large percentage of women falling within Trajectory 1 where anxiety actually 

increased over time.  

The Latina women in our sample were younger in age than the median age for diagnosis 

of breast cancer, with a large percentage indicating they had children living at home with more 

than 70% reporting a household income of less than $30,000 per year and 64% having a high 

school diploma or less, all risk factors for depression and anxiety in breast cancer survivors 

(Lindviksmoen et al., 2013; Stanton et al., 2015; Yanez, Thompson, & Stanton, 2011b). Given 

these risk factors Latina women should be screened for depression and anxiety repeatedly 

throughout the continuum of care for cancer, as our results indicate trajectories for depression 

and anxiety may remain elevated or even deteriorate over time in a larger percentage of Latina 

women. These study findings support the American Society of Clinical Oncology’s guidelines 

for continued screening of psychosocial distress in cancer patients(Andersen, Rowland, & 

Somerfield, 2015). 
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Limitations to this study include a narrow timespan in which follow-up measures were 

collected, limiting the generalizability of these findings excluding breast cancer survivors further 

out from treatment or women prior to the initiation of surgery and treatment. High levels of 

anxiety have been correlated with an increased number of depressive symptoms, uncertainty 

about the future and lower levels of life satisfaction and life control (Kyranou et al., 2014). 

Further, higher preoperative anxiety scores, poorer physical health, decreased sense of control 

and more feelings of isolation predicted higher anxiety scores over time. In addition, data for this 

secondary analysis were compiled from primary intervention studies conducted at different times 

with data then merged to generate one data set. Our results may not be generalizable to other 

Latina breast cancer survivors given they were recruited to take part in an interpersonal 

intervention with an identified cancer support person. The instrument for anxiety changed in 

study 3 thereby requiring the computation of t a z-score in order to compare across studies. 

Finally, clinical characteristics, including disease stage and treatment were not adjudicated in the 

medical record, resulting in a significant amount of missing data for these characteristics. 

The results of this study have clinical implications. Nearly 50% of women in our study 

had clinically relevant depression (CESD score ≥16) and nearly 40% of women reported feelings 

of anxiety. These rates are significantly higher than the general population and while breast 

cancer patients have higher than average levels of depression and anxiety, the levels observed in 

the current study of Latina breast cancer survivors are substantially higher. Latinas who have less 

worry are associated with having better symptom management, coordinated patient care and 

increased levels of understanding (Janz et al., 2011). Future psychosocial interventions for breast 
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cancer survivors should target Latina women in an effort to better understand and treat the 

frequently occurring and life altering symptoms of depression and anxiety. 
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TABLE 1. Demographic Characteristics of the Sample (N=293). 

Factors Mean S.D. 

Age 48.96 10.69 

Total Children 3.4 1.62 

Total Children at Home 2.23 1.46 

   

Factors Total Percent 

Race   

Hispanic 89 30% 

Mexican American 188 64% 

South American 12 4% 

Central American 4 1% 

Education   

Less than High School 110 38% 

High School 75 26% 

Post High School 105 36% 

Employment   

Unemployed, seeking 

work 

92 31% 

Employed 61 21% 

Retired 19 6% 

Disabled 66 23% 

Other 50 17% 

Relationship Status   

Married/Partnered 188 64% 

Unmarried 104 35% 

   

Population   

Urban (>500K) 207 71% 

Small City (100 – 499K) 40 14% 

Rural (<100K) 44 12% 

Income   

>$70,000 14 5% 

>$30,000 68 23% 

<$30,000 210 72% 
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Missing data: Cancer stage – 53 (18%), Mastectomy – 190 (65%) 

And Education – 3 

TABLE 2. Clinical Characteristics of the Sample (n = 293) 

Factors Total Percent 

Cancer Stage   

1 48 16% 

2 82 28% 

3 86 29% 

4 24 8% 

Chemotherapy Used 238 81% 

Radiation Used 79 27% 

Hormone Therapy Used 35 12% 

Surgery Used 169 58% 

Mastectomy 94 32% 

Lumpectomy 104 35% 

Family History of Breast Cancer 108 37% 

Family History of Fatal Cancer 164 56% 

   

History of Depression 58 20% 

History of Anxiety 52 18% 

CESD (> 16) 138 47% 

   

CESD Mean S.D. 

Baseline 17.23 12.47 

Time 2 12.7 11.71 

Time 3 11.02 11.35 

Total # Chronic Health Conditions 0.71 0.97 

Total # Medications Used 1.65 1.5 

Cancer Knowledge 8.94 3.07 

Cancer Care Self-Efficacy 7.1 2.81 
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TABLE 3. Symptoms Experienced (n = 293) 

Symptoms Total Percent 

Depression 95 32% 

Anxiety  110  38% 

Fatigue 177 60% 

Shortness of Breath 72 25% 

Nausea 98 33% 

Vomiting 37 13% 

Pain 144 49% 

Sleep Difficulties 156 53% 

Bowel Problems 91 31% 

Difficulty Concentrating 107 37% 

Loss of Appetite 84 29% 

Cough 49 17% 

 Mean  S.D. 

Total Number of 

Symptoms 

4.16 3.06 

Symptom Management 7.25 2.15 

Overall Symptom Distress 6.38 2.47 

 



 

 

 

 

114 

TABLE 4. Model Selection Indices for Depression and Anxiety With and Without Adjustment 

by Patient Class, Total Number of Symptoms and Symptom Distress. 

 

Index 2 Class 3 Class 4 Class 

Depression  adjusted  adjusted  adjusted 

Akaike information 

classification (AIC) 

5619.5 4456.4 5619.5 4445.6 5580.7 4447.7 

Bayesian 

information 

classification (BIC) 

5645.2 4491.8 5645.2 4488.1 5628.6 4504.3 

Log-likelihood -2803.7 -2218.2 -2802.7 -2210.8 -2777.4 -2207.8 

       

Anxiety       

Akaike information 

classification (AIC) 

1823.8 1426.4 1796.1 1383.3 1802.1 1389.3 

Bayesian 

information 

classification (BIC) 

1849.6 1458.3 1832.9 1425.8 1849.9 1442.4 

Log-likelihood -904.9 -704.2 -888.1 -679.7 -888.05 -679.7 
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FIGURE 1. Trajectories of Depression 
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FIGURE 2. Trajectories of Anxiety 
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APPENDIX E: 

DERIVATION OF A NEW SYMPTOM CLUSTER AND TRAJECTORY FRAMEWORK 
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Abstract 

Background: Symptoms are the crux of patient reported outcomes. In chronic illness, symptoms 

cluster and follow distinct trajectories over the course of a disease. Various models and theories 

have been proposed for symptom clusters and illness trajectories, but none integrate clusters and 

change over time (trajectories) for symptoms or the concept of an intervention to modify the 

symptom clusters and/or trajectories.  

Objective: To present the novel Chronic Illness Symptom Cluster and Trajectory Model 

(CISCTM) for guiding symptom research in adults with chronic illness.  

Methods: The CISCTM was empirically derived from data-based literature on symptom clusters 

and trajectories, the existing theoretical frameworks (the Theory of Unpleasant Symptoms 

(TOUS) and the Chronic Illness Trajectory Model (CITM)) and clinical knowledge.  

Results: The Chronic Illness Symptom Cluster and Trajectory Model accounts for individual 

symptoms as well as a cluster of symptoms with influence of the CITM to include symptom 

trajectories. This novel model provides a robust framework to test hypotheses around change in 

symptom clusters and the influence of individual symptom trajectories over time. 

Discussion: The CISCTM is ready for further testing and holds potential as a framework to guide 

symptom science interventions by allowing for the inclusion of important individual level 

antecedents, symptoms in isolation or in a cluster as well as trajectories of symptoms. 
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Background 

A-midst the precision health care movement, symptom science, with an emphasis on 

promoting personalized health strategies, has been identified as a priority area of research 

identified by the National Institute for Nursing Research (NINR, 2016). In addition, Patient 

Reported Outcomes (PRO) continue to be a critical focus for the National Institute of Health 

(NIH). The National Cancer Institute (NCI) Symptom Management and Health-Related Quality 

of Life Steering Committee recently published a call for a core set of 12 symptoms (fatigue, 

insomnia, pain, anorexia, dyspnea, cognitive problems, anxiety, nausea, depression, sensory 

neuropathy, constipation and diarrhea) to be included in clinical trials where PRO are measured 

(Reeve et al., 2014). Symptoms serve as the perceived gauge of change in normal function as 

experienced by the patient and are often the impetus of a problem (Young & Hegyvary, 1993). 

However, symptoms rarely occur in isolation and cluster together in various compositions with 

differing individual trajectories over the course of both acute and chronic illness. Understanding 

the interrelationship, temporality of occurrence and change over time of symptoms both 

individually, within a symptom cluster and in combination, is essential if improved and 

precision-tailored symptom management strategies are to be developed. Here the Theory of 

Unpleasant Symptoms (TOUS) (Lenz et al., 1997) and the Chronic Illness Trajectory Model 

(CITM) (Corbin & Strauss, 1991) are applied for derivation of a novel conceptual framework, 

the Chronic Illness Symptom Cluster and Trajectory Model (CISCTM), to guide symptom 

research to include symptom clusters and trajectories.  

A symptom cluster is defined as three or more independent, but related symptoms 

experienced concurrently by the patient (Dodd et al., 2004; Miaskowski et al., 2004). Symptom 
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clusters (e.g., depression, fatigue and pain or depression, fatigue and insomnia) are frequently 

reported in the literature for a variety of illnesses including, but not limited to, Cancer, Multiple 

Sclerosis, Human Immunodeficiency Virus and Cardiovascular Disease (Donovan & Jacobsen, 

2007; Laird et al., 2011; Motl, Weikert, Suh, & Dlugonski, 2010; Rosenfeld et al., 2015; Voss, 

Portillo, Holzemer, & Dodd, 2007). Symptoms have significant and deleterious impact on quality 

of life especially when experienced concurrently, with individual symptoms often becoming 

more multiplicative, rather than additive, in nature (Fiorentino et al., 2011; Lenz et al., 1997; 

Redeker et al., 2000; So et al., 2013).  

The experience of chronic illness is dynamic, with numerous phases and transitions over 

the continuum. Accounting not only for the symptom (or cluster), but the symptom’s trajectory 

as well, is the first step to comprehensive and individualized care. An illness trajectory is defined 

as the course of a chronical disease in its different stages and phases (Corbin & Strauss, 1991). 

Here the term symptom trajectory describes the course of a symptom(s) over the course of 

chronical disease, influencing the overall illness trajectory. Inclusion of the symptom trajectory 

as a concept when considering a theoretical approach to symptom management allows for the 

identification of distinct sub-groups of patients generating risk factors longitudinally, for the 

most distressing symptoms. Pinpointing specific at-risk populations for deleterious impact 

secondary to symptom burden would allow for timely and targeted symptom interventions.  

Methods 

Theory derivation is a five-step process: review of the literature for current theories, 

creative reflection for theory synthesis, selection of parent theory, determination of content from 

parent theory and finally, the development or refinements of parent theory concepts for 
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researching phenomenon of interest (Walker & Avant, 2011). Necessity for a new conceptual 

framework for symptom clusters and trajectories was identified with a review of the literature as 

it pertained to theories used in symptom cluster and trajectory research specific to patients with 

breast cancer. Four symptom theories, with inclusion of multiple symptoms, were identified in 

the literature review; the Theory of Unpleasant Symptoms (TOUS) (Lenz et al., 1997), the 

Symptom Management Model/Theory (SMM/SMT) (Humphreys et al., 2008), the Symptoms 

Experience Model Updated (SEM) (Armstrong, 2003) and the New Symptom Management 

Model (Brant et al., 2009).  

The TOUS is a middle range theory with diverse application to a multitude of symptoms 

across a variety of clinical applications (Figure 1). Concepts of the theory include symptoms, 

influencing factors and performance outcomes. Symptoms may occur independent of each other 

or they may interact, even occurring simultaneously as a symptom cluster. Furthermore, the 

TOUS describes each symptom experience in the model in terms of distress, duration, quality 

and timing. Influencing factors are physiologic, psychologic and situational factors and are 

antecedents to the symptom itself (Lenz et al., 1997). Finally, performance serves as the outcome 

of the TOUS and is considered to be a consequence of the symptom experience (Smith & Liehr, 

2014, p. 177). Feedback loops are present in the model to illustrate how symptoms may be 

influenced by antecedents and other symptoms and in turn how symptoms may influence 

performance and performance can then affect both antecedents and further symptoms (Lenz et 

al., 1997). Wilmoth et al. (2009) framed their study with the TOUS to validate the symptom 

cluster of fatigue, weight gain, psychologic distress and altered sexuality in women ≥6 months 

post-treatment for breast cancer. 
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Similar to the TOUS, the SMT is a middle range theory wherein symptom experience is 

the main reason individuals seek healthcare. The SMT is comprised of three domains person, 

health and illness and environment and posits effective symptom management to be dependent 

on consideration of the symptom experience, management strategies of the symptom, and 

outcomes. Surrounding these symptom dimensions are the contextual variables of the three 

nursing domains: person, health and illness. Unlike the TOUS, the SMT depicts symptoms solely 

in isolation with no inclusion of symptom interaction or symptom relationship in the theory 

(Brant et al., 2009). In a study by Leung et al. (2009) the SMT provided a framework for 

examination of a symptom cluster compromised of fatigue, pain, anxiety and depression on 

quality of life in breast cancer patients undergoing active treatment. A second study by Dodd et 

al. (2010) applied SMM in a secondary analysis of a Randomized Controlled Trial (RCT) of an 

exercise intervention on cancer-related fatigue to identify subgroups of patients by symptom 

clusters.  

The SEM builds on previous work with TOUS and SMM and examines the symptom 

experience as a whole rather than as individual symptoms. The SEM considers the diversity of 

symptoms and that together they may interact and influence outcomes. Antecedents include 

disease, demographic and individual characteristics. These antecedents provide input to inform 

on the symptom experience which in term shapes symptom perception (Armstrong, 2003). In a 

study of early stage breast cancer patients undergoing radiotherapy the SEM was applied to 

determine the cluster of symptoms and correlations between symptoms, characteristics, and 

mood (Matthews et al., 2012). 
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Finally, one study employed a recent symptom management theory which builds upon 

previous theories including the TOUS, SMT, SEM, as well as the symptom experience in time 

model (Teel et al., 1997). In this study Kim et al. (2014), used the New Symptom Management 

Model, in a secondary analysis of a RCT using CBT as an intervention for fatigue to identify and 

compare symptom cluster subgroups among women undergoing treatment for breast cancer. The 

New Symptom Management Model includes a temporal component of the symptom cluster, 

which is not present in other symptom models and theories. Antecedents of the model include 

symptom experience, trajectory, consequences and symptom management intervention. 

Interventions are situated within the model and influence both the symptom experience and 

trajectory. Although concurrent symptoms and trajectories are present in this model, it is not 

parsimonious.  

While the CITM exists for illness trajectory, a specific trajectory model for symptoms 

could not be identified with respect to the core constructs of the CITM (Table 1). A conceptual 

framework constructed from the concepts of the TOUS and CITM is proposed to guide symptom 

science.  

Theoretical Link 

Theory of Unpleasant Symptoms (TOUS) 

The TOUS works well as a framework for evaluating the interrelationships between 

symptoms and the impact on quality of life in patients with chronic illness as it allows for 

inclusion of multiple symptoms and the ability to evaluate the effect of each symptom 

individually and in combination. Quality of life is an outcome measure in the theory and 

countenances for the influence of individual performance on influencing factors as well as the 
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symptoms themselves. In the example of cancer, symptoms change over time as the patient 

moves through distinct phases: diagnosis, treatment, and survivorship, potentially re-enter the 

cycle with progression of the disease or the diagnosis of a new primary cancer. While the TOUS 

does not directly account for temporality, the feedback loop from performance allows for 

consideration of symptom recurrence and longitudinal change in symptoms (Brant et al., 2009).  

Additionally, the TOUS comprehensively captures the total symptom experience with 

situational, psychologic and physiologic antecedents. Using the example of breast cancer, the 

symptom experience of women range from the psychological to the physical often resulting in 

consequential life changes (social support, employment) directly resulting from the disease and 

subsequent treatment. An underlying assumption in the TOUS is that there is an adequate 

amount of similarities among symptoms across chronic illnesses (Lenz et al., 1997) exist such 

that shortness of breath as experienced by a patient with emphysema is similar to shortness of 

breath experienced by a patient in labor.  

Three main concepts exist within the TOUS that will be incorporated in the development 

of a new conceptual framework: symptoms, influencing factors and performance outcomes. 

Central to the TOUS is the symptom concept, with symptom being defined as the perceived 

change from normal function by the patient. This is significant as it emphasizes the importance 

of the patient’s perception and experience of the symptom. The TOUS stresses that symptoms 

may occur alone or in combination and asserts that symptoms may vary in intensity, quality, 

timing and amount of distress (Lenz et al., 1997).  

Antecedents of the theory are influencing factors of symptoms in the TOUS which 

include physiologic, psychologic and situational factors. Physiologic factors may include 
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treatment-related or anatomical/structural variables. More complex variables such as mood, 

affective and emotional state of the patient fall under psychologic factors and situational factors 

comprise such things as the patient’s physical and social environment (Smith & Liehr, 2014, pp. 

175-176). These factors may affect not only the symptom but may also be influenced by one 

another and/or the symptom itself. This is depicted in the model by the arrows (Figure 1) 

between the three factors and the symptoms as well as the returning feedback arrows from the 

symptom to the influencing factors.  

The last component of the TOUS is performance, which serves as the outcome, providing 

a measureable variable by which the theory can be evaluated. The performance outcome 

demonstrates how the experience of the symptom may impact a patient’s ability to function 

physically, socially and cognitively. A feedback loop between performance, symptoms and 

influencing factors (Figure 1) establishes the impact performance may have on each of these 

components with regards to symptom recurrence and change over time.  

The inclusion of both individual and multiple symptoms allows for greater utility of the 

theory, extending the model to research in symptom cluster treatment and management. While 

the lack of specificity with regards to antecedents and outcomes may be viewed as a limitation 

by some (Brant et al., 2009), this broad scope may, in fact, allow for greater generalizability to a 

multitude of disease states, permitting for a better “fit” within the model for specific patient 

populations. The TOUS has been utilized in variety cancer patient populations, demonstrating 

both its usefulness and generalizability in cancer symptom research (Hsu & Tu, 2014; Myers, 

2009; So et al., 2013). 
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The TOUS is unique in that the relationship between the outcome (performance [P]) and 

the antecedents (influencing factors [IF]) and the outcome (P) and symptoms (S) are feedback 

loops (Figure 2). All of the relationships within the model can be summarized as either positive 

or negative however the relationship itself is dependent on whether implications of IF are 

adverse or favorable in reducing the symptom(s) and associated distress with the symptom 

experience. While these linkages have variability and are not concrete, they suggest logical 

adequacy given the fluidity of the concepts. Symptoms may improve or worsen depending on the 

antecedents (IF) and the quality of life performance (P) measure. This feedback then informs the 

model and allows for symptom reappraisal.  

With use comes identification of apertures in a theory. Specifically, there is the need for 

both a temporal component for longitudinal assessment of change in symptom(s) over the 

disease trajectory and the ability to situate an intervention within the model to intervene on the 

symptom and/or the cluster of symptoms (Brant et al., 2009). Other empirical studies utilizing 

the TOUS have identified the importance of expounding upon the dimension of time and quality, 

particularly with regards to assessment of the timing of a symptom (e.g., onset) (Henly, Kallas, 

Klatt, & Swenson, 2003).  

Chronic Illness Trajectory Model (CITM) 

Although the CITM is specific to chronic illness, key constructs as they relate to the 

disease trajectory (Table 1) will be applied to symptoms (and clusters) in the final framework. 

Central to CITM is the conceptual idea that chronic illnesses, such as cancer, have a course that 

both varies and changes over time. Importantly, Corbin and Strauss posit that illness courses may 

be shaped by management of the disease however shaping does not equate to the altering of the 
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direction of the illness progression. The CITM is inductively derived from qualitative research 

gathered from various sources with multiple patients experiencing different chronic conditions in 

a variety of clinical settings over many years (Corbin & Strauss, 1991). Furthermore, grounded 

theory was the qualitative research method utilized to construct the theory allowing for thorough 

and adequate discovery of the phenomena of interest, trajectories of chronic illness.  

The major unifying concept in the CITM is “trajectory” which is used to define an illness 

course. The other major concepts in the theory include trajectory phasing and sub-phasing; 

trajectory progression; trajectory scheme; conditions influencing management; trajectory 

management; biographical and everyday living impact; and reciprocal impact. Table 1 briefly 

describes each of the concepts. 

In 1998, the model was updated to include additional phases and goals of management 

for each phase with the objective of adding emphasis on health promotion and illness prevention, 

improve language and account for global influences on health care. Although the update was 

timely and overall positive, the original concepts will be used in this concept derivation as they 

best reflect the objectives and constructs of the new framework.  

Results 

Due to the absence of the concept of temporality in the TOUS, the proposed Chronic 

Illness Symptom Cluster and Trajectory Model will utilize a modified version of the TOUS 

(Figure 1) with influence of the CITM to include symptom trajectories. This novel model will 

provide a more robust framework to test hypotheses around the change in symptom clusters and 

the influence of individual symptom trajectories over time with attention to potential co-variates 

such as age, disease course, and treatment interventions, which may moderate the intensity and 
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relationship among symptoms, impacting the symptom trajectory. This newly developed 

framework incorporates the nursing metaparadigm with particular regard to environment (time) 

and nursing practice (treatment/intervention).  

Concepts from CITM are incorporated in the newly developed constructs of symptom 

treatment/intervention (influenced by trajectory scheme and management) and time with 

trajectory phasing (Table 2). Other concepts from CITM are situated within existing antecedents 

from the TOUS, including psychological (trajectory vision), Physical (actions of everyday 

living) and situational (biography). The reciprocal impact concept in the CITM is accounted for 

in the feedback loops to quality of life in the new Chronic Illness Symptom Cluster and 

Trajectory Model (Figure 3).  

Preliminary application of the Chronic Illness Symptom Cluster and Trajectory Model in 

a sample of Latina breast cancer survivors (n = 293) revealed three distinct symptom clusters 1) 

Weary, 2) Weary and Sleepy and 3) Weary, Sleepy and Hurting (Figure 4). Using the CISCTM 

to guide the analysis, the majority of Latina women belonged to the Weary and Sleepy cluster 

wherein model antecedents influenced cluster membership. Specifically women in the Weary 

and Sleepy cluster were more likely to have a history of depression and a clinically significant 

depression score (determined by a score of ≥16 on the Center for Epidemiological Studies 

Depression Scale). Women belonging to the Weary, Sleepy and Hurting cluster had the highest 

probability of living in a smaller city and more likely to have been diagnosed at an earlier stage 

of disease. The average age of the sample was 48 years, approximately 10 years younger than the 

national mean age for breast cancer diagnosis.  
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In this same sample of Latina breast cancer survivors, trajectory analysis for the specific 

symptoms of depression (Figure 5) and anxiety (Figure 6) revealed three distinct trajectories for 

each. The majority of women’s depression improved with time (over the course of 16 weeks). 

Conversely, most of the women’s anxiety worsened over time. The initial application of the 

CISCTM allowed for inquiry of the specific characteristics of which women belonged to which 

trajectory class.  

Discussion 

Utilizing two empirically tested theories, the TOUS and the CITM to generate a new 

framework is relevant and appropriate for describing and evaluating, longitudinally, the 

symptom experience in patients with chronic illness. The integration of the two theories allows 

for the ability to simultaneously account for the entire clusters of symptoms, while including 

both the individual and cluster of symptom trajectories. Symptom trajectories are uncertain and 

can only be retrospectively laid out (Corbin & Strauss, 1991). However, determining specific 

symptom trajectories is important for the development of new and improved symptom 

management strategies.  

Symptom clusters may be more informative than individual symptoms themselves and 

when evaluated within the context of symptom trajectory may provide the opportunity for 

precision, tailored symptom interventions. The Chronic Illness Symptom Cluster and Trajectory 

Model includes the concept of intervention/treatments and how these may influence both the 

individual symptoms as well as the cluster. Reciprocal feedback from the symptom clusters with 

influence from physiological, psychological and situational factors (antecedents) in addition to 

the intervention informs the primary outcome, quality of life, the ultimate goal no matter what or 
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where in the illness continuum the patient presents. Future studies are needed to test the utility 

and provide feedback for further refinement of the Chronic Illness Symptom Cluster and 

Trajectory Model. 
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FIGURE 1. The Theory of Unpleasant Symptoms – Updated reprinted from Lenz, E. R., Pugh, 

U. C., Milligan, R. A., Gift, A., & Suppe, F. (1997). The middle-range theory of unpleasant 

symptoms: an update. Advances in Nusing Science, 19, 14-27. 
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FIGURE 2. Linkage Diagram for the Theory of Unpleasant Symptoms. 

IF: Influencing Factors 

(antecedents) 

S: Symptoms (variable) 

P: Performance (outcome) 
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TABLE 1. Concepts of the Chronic Illness Trajectory Model (Corbin & Strauss, 1991). 

 

 

Concept Definition 

Trajectory phasing The multiple status changes an illness may undergo over a course.  

Trajectory sub- 

phasing 

The sub-phases within a phases that may occur over time 

Trajectory 

projection 

The “vision” of the illness course. 

Trajectory scheme  The “plan” to shape, control, and/or handle the course or its symptoms.  

Trajectory 

management 

The process through which the course is shaped via the phases and sub-

phases of the trajectory scheme.  

Biography The individual’s life course, the temporal identity. 

Everyday living Actions of daily living 

Reciprocal impact The consequence that may occur secondary to interactions between the 

illness, biography and everyday living.  
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TABLE 2. Concept Synthesis for the Derivation of Chronic Illness Symptom Cluster and 

Trajectory Model.  

 

Theory/Model:  

  

TOUS CITM CISCTM 

 

Concept: 

   

Antecedents Physiological 

Psychological 

Situational 

Biography Physiological 

Psychological 

Situational 

 

Symptom Appraisal Intensity 

Quality 

Distress 

Duration 

Trajectory 

Projection 

Intensity, perception (projection), 

quality, distress and duration 

Consequences Performance Activities of Daily 

Living 

Quality of Life 

 

Temporal  None Trajectory phasing 

and sub-phasing 

Symptom trajectory over time 

 

Treatment/Intervention None Trajectory scheme 

Trajectory 

management 

Treatment/Intervention to plan 

and manage symptom 

 

Feedback Feedback 

loops 

Reciprocal impact Reciprocal impact feedback loop 
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FIGURE 3. Chronic Illness Symptom Cluster and Trajectory Model. 
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FIGURE 4. Symptom Clusters in Latina Breast Cancer Survivors Adjusted by Age. 
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FIGURE 6. Trajectories of Depression in Latinas with Breast Cancer. 
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FIGURE 6. Trajectories of Anxiety in Latinas with Breast Cancer. 
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