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 Ecological momentary assessment provides a unique way of studying quality of 

life factors of colorectal cancer patients.  It has yet to be used to study the behavioral 

expression of distress or depression by colorectal cancer patients.  The current study 

utilized the Electronically Activated Recorder (EAR) technology to capture the daily 

activities and conversations of forty-eight adults with colorectal cancer.  The study had 

two purposes: 1) to test the feasibility of the EAR with colorectal cancer patients; 2) to 

examine separate (self-report and behavioral) indicators of physical functioning, coping, 

and social support for their relationship to depression.   

 Study participants wore the EAR, a portable digital recorder, for two consecutive 

days as the EAR recorded 30 seconds every 12.5 minutes.  The EAR digital data were 

transcribed and analyzed for behavioral and linguistic indicators of physical functioning, 
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coping, and social support.  The acoustic data were analyzed using the standardized 

coding system Social Environment Coding of Sound Inventory (SECSI) and the 

Linguistic Inquiry and Word Count (LIWC2007) computer program. 

 The results provided preliminary evidence that the EAR operated as a feasible and 

non-disruptive tool for gathering naturalistic data about colorectal patients’ lives.  The 

EAR data revealed information about both the colorectal patients’ internal emotional 

world as well as their external world which was characterized by solitary acts of daily 

living.  Study subjects were more likely to accept and receive tangible support from 

others than directly discuss their cancer with others.  Analysis of language found that 

personal disclosure to others was associated with coping through emotional support while 

causation words (e.g., because, effect, hence) were significantly related with self-report 

cognitive scales.  Furthermore, the study found that first-person singular pronouns were 

associated not only with depression, but with appraisal of social support.  Lastly, a 

predictive model was tested to see whether self-reported tangible and emotional support 

and behavioral coding of emotional support each contributed uniquely to the prediction of 

depression.  Only self-reported tangible support was found to significantly predict 

depression. 
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Chapter I: Introduction 

 

According to the National Cancer Institute (National Cancer Institute), colorectal 

cancer is the fourth most common cancer in the United States for both men and women 

(National Cancer Institute, 2006).  In the year 2009 alone, it was estimated that 

approximately one hundred thousand new cases of colorectal cancer were diagnosed in 

the U.S. (American Cancer Society, 2010).  Furthermore, the risk of a person having 

colorectal cancer in his or her lifetime was estimated to be about one in nineteen 

(American Cancer Society, 2010).  Colorectal cancer disrupts the lives of many with 

symptoms, such as diarrhea, nausea, and vomiting, that are intimate, personal, and 

troublesome.  Colorectal cancer largely affects bowel functioning, an arena that 

individuals may be more reticent to talk about but negatively impacts day-to-day 

functioning.  Bowel dysfunction can be embarrassing and stressful, requiring specific, 

difficult management.  Individuals with colorectal cancer may need to plan their activities 

such that they have easy access to toilet facilities or choose to carry a spare change of 

clothes in case of an emergency.  Additionally, they may feel restricted discussing their 

colorectal cancer symptoms with others because of societal and/or perceived stigma 

surrounding bowel issues. 

Individuals with, and survivors of, colorectal cancer often struggle to fulfill 

family, work, and social roles due to the impact of the disease.  In general, colorectal 

cancer drastically decreases individuals’ quality of life (Dunn et al., 2006).  Medical 

treatment for colorectal cancer patients can further impair patient functioning with 
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aggressive and invasive treatments such as colostomies, radiation and gastrointestinal 

surgery, all of which have significant short term as well as long term negative impact on 

patients.  While medical treatments extend the average life span of colorectal patients, 

survivors continue to report problems with low energy, sexual functioning and bowel 

functions (Phipps, Braitman, Stites, & Leighton, 2008).   

Not surprisingly, emotional functioning of individuals with colorectal cancer is 

impacted by ongoing disease- and treatment-related symptoms.  Anxiety and depression 

are commonly experienced by colorectal cancer patients in response to both diagnosis 

and treatment (Dunn et al., 2006).  This connection is consistent with general research on 

depression and cancer.  Research suggests nearly 35% to 50% of all cancer patients suffer 

from psychological problems (Spiegel, 1996).  Not only does depression reduce quality 

of life for cancer patients, there is some evidence to suggest sustained depression is 

linked to faster cancer progression and higher mortality rates (Spiegel & Giese-Davis, 

2003).  The significant impact of anxiety and depression on cancer patients was captured 

in a study of cancer patients with advanced cancer.  After controlling for pain and illness 

severity, anxiety and depression independently contributed towards decreases in quality 

of life (Smith, Gomm, & Dickens, 2003).  Thus, in addition to their pain and illness 

symptoms, psychological distress further burdened cancer patients. 

Given the severity and prevalence of colorectal cancer, more research is 

warranted on socio-psychological factors that contribute to, or detract from, quality of 

life.  To date, indicators of quality of life for colorectal cancer patients have primarily 

been studied via self-report measures which may be biased due to recall issues.  In an 
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effort to develop more complex and nuanced measurement tools for cancer research, the 

National Cancer Institute hosted a conference on the “Science of Real-Time Data 

Capture” in September, 2003.  Since the conference, National Cancer Institute-sponsored 

research focused on harnessing real-time data technology, like ecological momentary 

assessment (EMA) research tools such as hand-held computers and electronic diaries, for 

research.  EMA technology allows for objective assessment of constructs and behaviors 

rather than subjective self-report which is subject to recall biases.   

Consistent with the National Cancer Institute’s call for better assessment of 

cancer-related variables, the current study sought to validate an EMA tool, the 

Electronically Activated Recorder (EAR), on colorectal cancer patients.  The EAR is a 

portable audio recorder that records periodic clips of sounds.  Study participants wore the 

EAR attached to their belt or in a purse-like bag, and it recorded sounds of their day at 

regular intervals.   

The first of two study aims was to examine the feasibility of using the EAR with 

colorectal cancer patients – to examine patient compliance, what sounds are captured, and 

attempt to measure to what extent the EAR captures real-life experiences of colorectal 

cancer patients.  The present study used data from a larger National Institute Health-

funded research study of colorectal cancer patients at the University of Texas MD 

Anderson Cancer Center.  In the parent study, participants had a diagnosis of mild to 

severe colorectal cancer (stage 0-III), and completed treatment within the past year.  

Participants were recruited in two parts.  Part I was a descriptive study with 20 study 

participants while Part II was a pilot randomized trial with 40 study participants who 
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indicated emotional distress.  The current study was based on only the self-report and 

EAR data from both Part I and Part II studies.  Other data from Part I and Part II was 

excluded as it was not pertinent to the current research questions.  In both studies, all 

participants wore an EAR device which recorded 30 second snippets once every 12.5 

minutes.  The EAR data was be transcribed and coded for a variety of daily behaviors.  

Participants also completed several self-report measures that assess physical and 

psychological functioning.   

The second aim of the present study was to compare and contrast self-report and 

behavioral indicators of physical functioning, coping, and social support among 

colorectal cancer patients (stage 0-III).  Physical and psychological information derived 

from the EAR data were compared with traditional self-report measures.  Transcripts of 

conversations were analyzed for linguistic dimensions known to be related to health and 

psychological outcomes and compared with self-report data.  Observational indicators of 

activity level and routine social interactions were inspected for their relationship to 

depression among study participants.  Additional exploratory analyses of the self-report 

and behavioral indicators by distress level were also conducted.   

Social support has been associated with better adjustment to cancer for both 

patients and their loved ones (Lepore & Revenson, 2007; Nausheen, Gidron, Peveler, & 

Moss-Morris, 2009; Sheridan, Sherman, Pierce, & Compas, 2010).  The precise 

mechanism of how social support eases the burden of cancer has yet to be identified; 

however, research suggested that opportunities for emotional disclosure facilitate 

cognitive and psychological processing (Lepore & Revenson, 2007; Pennebaker & 
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Chung, 2007).  Social support is an especially important consideration for colorectal 

cancer patients given the highly personal nature of the symptoms (i.e., bowel 

functioning).  Logically, colorectal cancer patients may be even less likely than 

individuals with other types of cancer to openly discuss their symptoms and/or ask for 

assistance due to documented stigma around colorectal cancer (MacKenzie, Chapman, 

McGeechan, & Holding, 2010).  In the present study, it was expected that colorectal 

cancer patients experiencing psychological distress would have limited opportunities for 

seeking and receiving emotional support from their social environment. 

In summary, the present study utilized naturalistic assessment technology, the 

EAR, to examine the daily lives of colorectal cancer patients.  EAR-derived indicators of 

emotional and physical well-being were examined and compared with self-report 

measures.  Behavioral data as well as linguistic dimensions were calculated and studied 

in order to deepen our understanding of the impact of colorectal cancer.  The study 

attempted to identify important variables, such as social support, and opportunities for 

emotional processing, which predict depression in colorectal cancer patients.  
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Chapter II: Literature Review 

Colorectal Cancer and its Impact on Individuals’ Physical and Psychological 

Functioning 

 Physiology of colorectal cancer.  As noted previously, colorectal cancer is the 

fourth most common cancer for both men and women (National Cancer Institute, 2006).  

Risk factors for colorectal cancer patients include: age over 50, colorectal polyps, family 

history of colorectal cancer, personal history of colorectal cancer, inflammatory bowel 

disease (ulcerative colitis or Crohn’s disease) and smoking (National Cancer Institute, 

2006).  Colorectal cancer cells can be found in the first 4 to 5 feet of the large intestines 

(colon) or in the last inches of the rectum.  Symptoms of colorectal cancer revolve around 

bowel habits such as diarrhea, blood in stool, gas pains, fatigue, weight loss and nausea 

or vomiting.   

 Colorectal cancer has four stages of disease progression.  Stage 0 is characterized 

by cancer growth in the innermost lining of the colon or rectum.  In Stage I, the cancer 

has grown into the inner walls of the colon or rectum.  In Stage II, the cancer extends 

more deeply through the wall of the colon or rectum, possibly growing through the wall.  

Stage III is characterized by cancer expansion into nearby lymph nodes, but not other 

parts of the body.  When the cancer has spread to other parts of the body, the cancer has 

reached Stage IV (National Cancer Institute, 2006). 

 Disease stage has prognostic significance in that it signifies the survival threat of 

colorectal cancer.  Disease stage also informs medical treatment as more advanced stages 

of colorectal cancer are treated with more aggressive therapies (Schneider et al., 2007).  
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Treatment for colorectal cancer may involve surgery, chemotherapy, biological therapy, 

or radiation therapy, or combinations thereof, and may vary depending on the stage and 

location (colon versus rectum) of the cancer growth.   

 Surgery is the most common treatment for colorectal cancer.  Surgery types range 

in severity, from least invasive (i.e. colonoscopy – removing small malignant polyp with 

a colonoscope) to moderate (i.e. abdominal laparoscopy – cancer removed through 

abdomen with a laparoscope, thin, lighted tube) to severe (i.e. open surgery).  In more 

severe cases of colorectal cancer, a section of colon or rectum is removed and the healthy 

sections reconnected.  When reconnection is not possible, a colostomy operation is 

undertaken.  An opening (called a stoma) in the abdominal wall is made and a flat bag fits 

over the stoma to collect waste.  Colostomies can be temporary or permanent. 

 Physical functioning.  As with most severe or life-threatening diseases, disease 

state and related medical treatment influence the general quality of life of colorectal 

cancer patients.  “Quality of life” is a broad, complex concept used to gauge the impact of 

colorectal cancer on patients, their families, and communities.  Quality of life for cancer 

patients may encompass an individual’s perceived physical, psychosocial, and emotional 

functioning (Dunn et al., 2006).  Quality of life for colorectal cancer patients during 

treatment may depend on their bowel functioning, sexual functioning (or dysfunction), 

energy (fatigue) and weight.  Quality of life issues pertain both during cancer treatment 

and during remission as survivors of colorectal cancer continue to report quality of life 

issues.  One study stated survivors of colorectal cancer four years after diagnosis 

commonly report symptoms of fatigue, negative feelings about body appearance, 
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diarrhea, and constipation (Schneider et al., 2007).  Quality of life concerns like physical 

discomfort and worries about health and activity limitations persisted four years after 

colorectal cancer treatment (Schneider et al., 2007).   

 Research on quality of life in colorectal cancer patients has taken two primary 

forms.  Most studies have sought to quantify physical, social, and psychological 

complaints.  A more recent trend is toward qualitative analyses intended to elicit patient 

perspectives.  For example, a recent study invited colorectal cancer patients diagnosed 

within the immediately preceding 18 months to participate in focus groups to discuss 

their experiences with colorectal cancer and quality of life (Dunn et al., 2006).  

Transcripts of the focus groups were coded to reveal six themes: satisfaction with the 

process of diagnosis and treatment, medical and social support, quality of life, benefits of 

diagnosis, making sense, and coping strategies.  These quality of life themes contributed 

directly to patients’ psychological well-being, psychological functioning, social well-

being, work/vocational function, and sexual function (Dunn et al., 2006). 

 Gender differences in quality of life in colorectal cancer patients have also been 

documented.  Women with advanced disease stage were found to have worse emotional 

and physical quality of life than men (Simon, Thompson, Flashman, & Wardle, 2008).  

Recent research also found that differences in quality of life between male and female 

colorectal cancer patients were more due to gender variables than to disease-specific 

symptoms (Giesinger et al., 2009).  For example, men and women suffering from 

colorectal cancer differed across aspects of quality of life, but those differences were also 



 

9 

 

found in the general population, suggesting the symptoms were not a gender-specific 

reaction to disease (Giesinger et al., 2009). 

 Quality of life has been found to predict survival of colorectal cancer patients.  An 

important early study conducted by Earlam and colleagues (1996) assessed the 

relationship between patient survival, tumor size and quality of life in 50 patients with 

colorectal liver metastases (i.e., the colon cancer had spread to the liver to cause 

cancerous tumors in the liver).  It was the first study to show that quality of life indices 

predicted patient survival of colorectal liver metastases.  Specifically, questions about 

diarrhea, eating, restlessness, the ability to work, and sleep better predicted patient 

survival than did tumor size.  These findings highlighted the importance of assessing 

quality of life issues as they pertain to colorectal cancer patient survival (Earlam, Glover, 

Fordy, Burke, & Allen-Mersh, 1996). 

 Colorectal cancer symptoms, often suffered in private due to sensitivity around 

bowel functioning, extend beyond treatment.  Colorectal cancer is noted for a long 

rehabilitation process (Lynch, Steginga, Hawkes, Pakenham, & Dunn, 2008).  During and 

after treatment, patients experience reduced physical functioning including loss of 

strength and tiredness (Dunn et al., 2006).  Chronic bowel-related problems plague many 

colorectal cancer patients and survivors.  For example, one study found that 27% of 

survivors reported diarrhea and 37% reported constipation (Phipps et al., 2008).  

Colorectal cancer patients may also feel less comfortable engaging in activities where 

they may not easily access toilet facilities.  Diarrhea and colostomy bag management may 

increase an individual’s concern about quick access to private toilets.  Decreased energy 
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and concern about bowel management may also diminish socializing by colorectal cancer 

patients. 

 The personal and disruptive impact of colorectal cancer is also experienced with 

regards to sexual relationships and sexual self-concepts.  Colorectal cancer patients often 

express concern about the impact of the disease on their sexual functioning (Dunn et al., 

2006; Phipps, Braitman, Stites, & Leighton, 2008).  One study interviewed thirty colon 

cancer survivors and asked participants to identify problems they attributed to having 

colon cancer.  Sexual functioning and pain were given the highest severity rankings by 

the patients (Phipps et al., 2008).  The potential for sexual impotence, temporary or long-

term, was a concern for men during treatment (Dunn et al., 2006). Men who were 

disease-free at least five years still reported more severe problems with sexual 

functioning than women after controlling for age and race (Phipps et al., 2008).   

 Even if sexual functioning is maintained, individuals with colorectal cancer may 

be uncomfortable with or self-conscious about their bodies.  For example, one young man 

with a temporary colostomy bag stated he would not “go near a woman” while he had the 

bag (Dunn et al., 2006, pg. 27).  Others with colorectal cancer worried about how cancer 

may impact initiating future sexual relationships (Dunn et al., 2006). 

 Psychological functioning. The high prevalence of psychological distress, 

especially depression, experienced by cancer patients has long been established (Hou, 

Law, & Fu, 2010; Ryan et al., 2005; Smith, Gomm, & Dickens, 2003; Spiegel & Giese-

Davis, 2003).  Colorectal cancer is no exception and, in fact, psychological distress may 

be more severe due to the intimacy of colorectal cancer symptoms.  Psychological 
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distress has been a noted response to diagnosis of colorectal cancer, subsequent 

treatment, and general quality of life (Paika et al., 2010).  In one study, half of all 

colorectal cancer participants reported changes in psychological well-being after 

diagnosis, specifically, an increase depression and anxiety about the future (Dunn et al., 

2006).  Another study documented that patients with more advanced disease stage were 

significantly more anxious and depressed (Simon, Thompson, Flashman, & Wardle, 

2007).  In addition, patients who perceived their social support as lower had worse 

quality of life (Simon et al., 2007).   

 Previous research suggested depression contributes significantly to the burden of 

illness over and above disease-symptoms (Smith, Gromm, & Dickens, 2003; Spiegel & 

Giese-Davis, 2003).  For example, one survey of 1822 colorectal cancer patients assessed 

for psychological distress.  Several predictors of distress emerged at twelve months post-

diagnosis.  Lack of optimism and distress at six months, co-morbid conditions and cancer 

treatment appraisal at twelve months post-diagnosis were associated with distress a year 

after diagnosis (Lynch et al., 2008).  Distress at six months post-diagnosis was the 

strongest predictor of distress twelve months post-diagnosis, suggesting that unless 

specifically treated, psychological distress is enduring in colorectal cancer patients. 

 The prevalence of psychological distress in colorectal cancer patients, particularly 

depression, is noteworthy for several reasons.  Not only does depression impact general 

quality of life, coping responses, and activity level, research showed depression predicted 

cancer progression and mortality (Spiegel & Giese-Davis, 2003).  Evidence links 

sustained depression after diagnosis to faster cancer progression and shorter survival.  
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Depression at diagnosis is a normal response that may not effect cancer progression if it 

resolves.  However, research showed that denial of depression at diagnosis and chronic 

depression were related to faster progression of the disease (Spiegel & Giese-Davis, 

2003).   

 One major study examined hopelessness and cancer history, progression, and 

mortality in 2,428 men from the Kuopio region in Eastern Finland over a six year period 

(Everson et al., 1996).  Men that were moderately and highly hopeless were at greater 

risk of mortality due to cancer relative to men with low hopelessness.  Additionally, 

highly hopeless men were more than three times at risk of death from other causes such 

as violence or injury (Everson et al., 1996). 

 A recent study found similar results when assessing long-term survival of patients 

with brain tumors ten years after surgery (Mainio et al., 2006).  Patients with malignant 

and benign brain tumors were followed for ten years, completing questionnaires on 

depression and quality of life before surgery, at one year, five years and ten years after 

operation.  Even for patients with low-grade gliomas (benign brain tumors), depression 

and decreased quality of life predicted shorter survival time (Mainio et al., 2006).  

 Several mechanisms have been hypothesized as a means through which 

depression may impact cancer survival.  Depression may affect adherence to medical 

treatment, confound the body’s stress response via the hypothalamic-pituitary-adrenal 

function, or suppress resistance to tumors (Spiegel & Gises-Davis, 2003).  The growing 

evidence of the relationship between depression and cancer progression illustrates the 

need for better methods of identification and treatment of depression in cancer patients. 
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Coping with Colorectal Cancer 

 Adjustment and resilience with chronic disease.  Adjustment to chronic disease 

is a dynamic process shaped by stress, coping, self-regulation, personality and social 

processes (Bonanno, 2004; Stanton, Revenson, & Tennen, 2007).  There is little evidence 

to support stage theories of coping with loss (Wortman & Silver, 1989), whether the loss 

is a loved one or health.  Though clinical researchers have often proposed a need to work 

through loss, it is clear that there are many paths to do so.  Some of those paths to coping 

with chronic health problems include socioeconomic variables, culture, gender-related 

processes, social support and interpersonal relationships, and personality attributes (for a 

review, see Stanton, Revenson, & Tennen, 2007).   

 One important point made in the coping and resilience literature is that failure to 

experience distress in expected ways is not indicative of pathology (Wortman & Silver, 

1989).  The capacity for positive emotional experiences in the face of stressful life events 

can accompany a healthy resilience to loss (Bonanno, Wortman, & Nesse, 2004).  Often, 

coping means emotional flexibility - the ability to both enhance and suppress emotional 

expression as appropriate.  The health benefits of emotional disclosure have been 

documented for over twenty years (Pennebaker & Beall, 1986; Pennebaker & Chung, 

2007) and, recently, research has suggested that there is a time and place to regulate 

emotions.  Bonanno and colleagues (2004) studied college students in New York City 

after September 11th terrorist attacks and found those who had better flexibility 

expressing or suppressing emotional expression, depending on situational demands, 

experienced less distress over time.  
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 Coping strategies evidenced by colorectal cancer patients.  How do patients 

with colorectal cancer cope?  How often do patients reach out for support from others as 

opposed to using other coping techniques?  Of the handful of studies examining coping 

strategies utilized by colorectal cancer patients, two studies identified “benefit-finding” 

as coping strategy (Dunn et al, 2006; Rinaldis, Pakenham, & Lynch, 2010).  “Benefits” 

(e.g., the realization that one is loved and cared for, or finding personal meaning) were 

found to mitigate cancer-related quality of life (Dunn et al., 2006).  In another study, the 

perception of the opportunity for personal growth afforded by a colorectal cancer 

diagnosis was found to predict psychological distress five months after diagnosis 

(Rinaldis et al., 2010). 

 A separate longitudinal study examined the coping strategies of colorectal cancer 

patients over a three month period (Cameron, 1999).  Patients most often reported using 

acceptance, positive reinterpretation, problem-focused coping, emotional processing and 

emotional expression as coping strategies while use of social support was less common.  

The potential cost of not utilizing social support to cope was highlighted as social support 

and use of emotional expression were found to assist not only with emotional coping, but 

also physical energy (Cameron, 1999).   

 Use of social support to cope with cancer.  Of the many contributors to 

adjustment to chronic disease, the current study was primarily interested in social 

resources and interpersonal support which have been found to influence general 

psychosocial adjustment to life post-diagnosis (Stanton, Revenson, & Tennen, 2007).  

When faced with cancer, patients often turn to romantic partners, friends, and extended 
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family for emotional and logistical support.  Cancer patients’ use of social support eases 

emotional distress and can reduce cancer progression.  Biobehavioral oncology research 

indicated that social support during cancer altered neuroendocrine and immune-system 

regulation that can facilitate malignant cell growth (Antoni & Lutgendorf, 2007).  In a 

recent meta-analysis by Nausheen, Gidron, Peveler, and Moss-Morris (2009), thirty-one 

longitudinal prospective studies were analyzed regarding the relationship between social 

support and cancer progression.  The results found a strong relationship between social 

support, defined as both structural and functional support, and cancer progression for 

breast cancer, but yielded mixed results for other types of cancer (Nausheen et al., 2009).  

The authors suggested that methodological limitations may account for the 

counterintuitive findings for other types of cancer and encourage more research 

concentrated on the construct of social support with other cancers like colorectal cancer 

(Nausheen et al., 2009). 

Social support and colorectal cancer.  There is limited published research on use 

of social support as a coping strategy for colorectal cancer.  A new study of 1800 

individuals diagnosed with colorectal cancer established that seeking social support 

predicted positive affect twelve months post-diagnosis (Rinaldis, Pakenham, Lynch, & 

Aitken, 2009).  Another study found that as treatment progressed, colorectal cancer 

patients relied more on social resources, and less on medical care, to field cancer-related 

demands (Hou, Lam, & Fielding, 2009). 

The importance of social support for colorectal cancer patients was underscored 

in another recently published study of prognostic factors for survival of metastatic 
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colorectal cancer.  The European Organization for Research and Treatment of Cancer 

(EORTC) Chronotherapy Group conducted a prospective randomized controlled trial to 

validate the EORTC Quality of Life Questionnaire C30 (QLQ-C30).  The study enrolled 

443 advanced colorectal cancer patients in 10 countries.  Patients’ self-reported social 

functioning was determined to be an independent prognostic factor of survival (Efficace 

et al., 2008).  A 10-point shift worse on the QLQ-C30 scale resulted in a 6% increase in 

the likelihood of an earlier death (Efficace et al., 2008).  In short, poorer social 

functioning was associated with more rapid death from colorectal cancer. 

Research on married patients with colorectal cancer found married patients coped 

better than unmarried patients (Goldzweig et al., 2009) and colorectal cancer patients’ 

adjustment was associated with spouses’ adjustment (Emslie et al., 2009; Northouse, 

Mood, Templin, Mellon, & George, 2000).  Additionally, one of the strongest predictors 

of patients’ adjustment to colorectal cancer was spouses’ ability to carry out various 

roles, such as work, family, and social roles (Northouse et al., 2000).  The ability of 

patients’ social support networks to provide functional support impacted the patients’ 

overall adjustment.  

New research has helped researchers to understand what functions romantic 

partners fulfill that are most helpful to cancer patients (Emslie et al., 2009; Manne et al., 

2004).  Manne and colleagues (2004) asked 148 breast cancer patients and their 

significant others to discuss cancer-related issues and complete measures of 

psychological distress and relationship satisfaction.  Their discussions were videotaped 

and coded, focusing on partner responses to patient self-disclosures.  When the 
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significant other responded with reciprocal self-disclosure, breast cancer patients reported 

lower levels of both cancer-specific and general distress (Manne et al., 2004).  Patients 

also reported less distress when partners responded with humor and refrained from 

proposing solutions (Manne et al., 2004). 

 Social constraints on discussing colorectal cancer.  Research implies that it 

may not be what others do, but what they fail to do that can have the most impact on 

cancer patients.  Unsupportive social interactions have been found to be detrimental to 

the well-being of cancer patients.  Unsupportive reactions from others predicted 

decreased social functioning and role limitations due to emotional problems (Figueiredo, 

Fries, & Ingram, 2004).  Furthermore, unsupportive social interactions were associated 

with patients’ failure to disclose concerns and low emotional well-being in breast cancer 

patients (Figueiredo, Fries, & Ingram, 2004).   Therefore, unsatisfactory support from 

others and the failure to share one’s thoughts and feelings seem to worsen emotional 

coping. 

 What might prevent colorectal cancer patients from receiving social support, 

especially when it bestows such important health benefits?  Current research on the role 

of social support in coping with cancer has expanded to examine factors in one’s social 

environment that may hinder coping.  Social constraints, like a friend’s unwillingness or 

discomfort with discussing cancer, understandably prevent cancer patients from talking 

about the experience of cancer.  Colorectal cancer patients, for example, may feel 

constrained about talking to others because many symptoms are intimate and not 

commonly discussed (i.e. diarrhea, vomiting, and sexual dysfunction).  Research on 
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social constraints documented many kinds of constraints from features of social networks 

to illness characteristics, personality, and gender (Lepore & Revenson, 2007).  

Unfortunately, the bottom line was that regardless of the kind of social constraints, they 

ultimately resulted in lower adjustment (Lepore & Revenson, 2007).   

 One illustration of how social constraints impact cancer patients was 

demonstrated in a qualitative study on communication between recently diagnosed lung 

cancer patients and their spouses (Badr & Taylor, 2006).  The study focused on social 

constraints experienced by the spouses and found 36% of the sample reported avoiding, 

or having difficulty with, talking about cancer.  Over half the study participants also 

reported difficulties talking about prognosis due to their desire to avoid upsetting the 

patient (Badr & Taylor, 2006).  For example, spouses reported a reluctance to talk about 

what might happen to them after the patient’s death, their own feelings of depression or 

anxiety, or the toll of the patient’s cancer on themselves.  One patient’s wife said: “Every 

now and then, you get depressed and think about things… But around him, I try to act 

upbeat and optimistic as much as I can.  He knows the prognosis and what he’s up 

against, and I don’t want him worrying about me along with that” (Badr & Taylor, 2006, 

pg. 677). 

 Social constraints provide a promising point of intervention to improve quality of 

life for cancer patients at large, and colorectal patients, specifically.  Interventions aimed 

at reducing social constraints and boosting social support for individuals with cancer 

might have a powerful impact on health and coping.  The point of intervention, at the 

individual, dyad, or group level, might reduce inhibition and increase expressiveness.  
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Further research is needed on interventions for boosting social support for individuals 

with colorectal cancer specifically. 

Social Support and Making Sense of Cognitive and Emotional Experiences:  

An Overview of Two Theoretical Models 

 A-to-D theory of emotional processing.  Pennebaker and Chung (2007) recently 

proposed a model to explain how talking about an emotional event benefits physical and 

emotional health.  The A-to-D emotion theory posited that labeling an emotion verbally is 

much like applying an analog-to-digital (A-to-D) converter.  The “digital technology,” 

that is, language, is applied to an “analog signal,” emotion, in order to process the 

emotional experience.  If an emotion or experience remains in analog form (i.e., non-

verbal representation), the emotion or experience cannot be understood or 

conceptualized.  Only when the non-linguistic form is transformed to verbal 

representation can it be processed in a conceptual manner, assigning meaning, coherence, 

and structure (Pennebaker & Chung, 2007). 

 The A-to-D emotion theory predicted that the emotional experience needs to be 

adequately represented in language form.  Too few words, and parts of the experience are 

not processed, but too many words and the experience is overrepresented (Pennebaker & 

Chung, 2007).  The theory suggested that the optimal level of processing is achieved 

through a moderate number of words to describe the experience.   

 Much of the support for the A-to-D emotion theory can be found in expressive 

writing literature.  Studies on expressive writing reported writing about one’s innermost 



 

20 

 

thoughts and feelings significantly improved physical and psychological health 

(Frattaroli, 2006).  The first study on the benefits of expressive writing asked college 

students to write about a trauma or superficial topics for four consecutive days, fifteen 

minutes a day.  Those who wrote about the traumatic event, and confronted the emotions 

and thoughts surrounding the event, reported a reduction in physician visits as well as 

fewer reports of aspirin usage (Pennebaker & Beall, 1986).  Since then, emotional 

expression studies have typically focused on populations who are currently experiencing, 

or previously experienced, upsetting events. 

 Over two hundred studies on expressive writing have been conducted since the 

first expressive writing study (Niederhoffer & Pennebaker, 2009; Smyth & Pennebaker, 

2008).  One meta-analysis of nine writing studies using clinical populations confirmed 

findings from college student populations - written emotional disclosure improved health 

for clinical patients (Frisina, Borod, & Lepore, 2004).  Additionally, the meta-analysis 

found that expressive writing improved not only health for diseases with low mortality 

risks (i.e. asthma, arthritis), but also for three cancer populations (renal, prostate and 

breast) (Frisina, Borod, & Lepore, 2004).  A more recent meta-analysis clarified which 

psychological outcomes significantly improve as a result of experimental disclosure.  

Certain psychological subcategories such as distress, depression, subjective well-being, 

anger, and anxiety were shown to significantly improve after expressive writing, while 

other subcategories (e.g. grief, stress, cognitive schemas) were not found to significantly 

improve (Frattaroli, 2006).   
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 The role of social support within the A-to-D emotion theory has yet to be 

explored.  However, conceptually, the A-to-D emotion theory has implications for the 

utilization of social support when coping with cancer.  Social support may provide a 

mechanism through which the A-to-D emotion process can occur.  Through the act of 

talking with others, individuals with cancer may be able to more precisely identify and 

label their emotional experiences.  Access to supportive people may be important for 

translating emotional experience into words.  Conversations about cancer experiences 

may help to organize related thoughts and emotions into a coherent story, promoting 

coping and adjustment.  This study was designed to examine this possible connection in 

more detail.   

 Social cognitive processing model.  The social cognitive processing (SCP) 

model, proposed by Stephen Lepore (2001), explained how social support may benefit 

cancer patients.  The SCP model proposed that talking with others assists cognitive and 

emotional processing of experiences, presuming the social context in which dialogue 

takes place was positive and supportive.  Characteristics of the social environment affect 

adjustment to cancer by modifying how people think, feel, and talk about their 

experiences with cancer (Lepore & Revenson, 2007).  For example, when an individual 

perceived limited opportunity for emotional expression or, worse yet, perceived others as 

unsupportive, he/she experienced social constraints that prevent receiving support. 

 The SCP model was first developed to describe mechanisms of bereavement.  

Lepore, Silver, Wortman, and Wayment (1996) initially designed a study to examine how 

social constraints on discussing trauma experiences interfered with cognitive processing 
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and recovery after loss.  A study of 171 mothers whose infants had died of Sudden Infant 

Death Syndrome completed three face-to-face interviews three weeks, three months, and 

eighteen months after the infants’ death.  Mothers who had constrained social 

relationships, that is, felt that they could not talk to others about their traumatic 

experience in the weeks following the infant’s death, were less likely to talk about the 

infant and were more distressed by intrusive thoughts about the death.  Thus, mothers 

who had difficulties talking about the trauma due to social constraints struggled to 

cognitively process their experience and adapt to it. 

 The SCP model expanded on years of research on cognitive processing of 

traumatic events.  It has long been established that traumatic events, such as cancer, elicit 

symptoms such as cognitive avoidance (Feeny & Foa, 2006) and that cognitive avoidance 

is associated intrusive thoughts, rumination, anxiety, depression and long-term suffering 

(Rude, Maestras, & Neff, 2007).  In the case of cancer, the SCP model suggests that the 

avoidance of cancer-related thoughts and feelings would be associated with more cancer 

distress.   Research documents that attempts to suppress unwanted thoughts only begets 

more unwanted thoughts through a vicious self-sustaining cycle.  Attempts to suppress a 

thought lead to an increase in intrusive thoughts, which in turn prompts greater efforts to 

eliminate an unwanted thought.  The cruel cycle of thought suppression and intrusive 

thoughts can lead to more problems, including severe psychopathology (Wegner & Lane, 

1995).  For example, chronic, recurrent depression has been found to be associated with 

high levels of thought suppression and dysfunctional attitudes (Rude, Maestras, & Neff, 

2007; Wenzlaff, Rude, & West, 2002).   
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 Therefore, it follows that social opportunities to process unwanted and distressing 

thoughts, though difficult for both the hurting individual and the listener, may actually 

benefit the individual by allowing him/her to process intrusive thoughts and feelings.  

The SCP model incorporates a social element into the basic cognitive processing model 

by noting how discussions about the trauma disrupt the pattern of suppression, intrusive 

thoughts, and mood disorders.  Moreover, the context of the disclosure of cancer-related 

thoughts and feelings is crucial.  Disclosure is not enough - disclosure in positive, 

supportive environments was associated with better psychological adjustment (Lepore & 

Revenson, 2007) while negative reactions from others compounded cognitive and 

behavioral avoidance.   

 Evidence in support of the SCP model focused on identifying mechanisms 

through which the social environment affects adjustment to cancer.  One way in which 

the social environment affects adjustment to cancer is through social constraints.  As 

discussed previously, social constraints have been identified as affecting adjustment to 

cancer (Lepore & Revenson, 2007; Sheridan, Sherman, Pierce, & Compas, 2010).  Fewer 

social constraints result in better communication about cancer and more positive 

functioning (Badr & Taylor, 2006; Sheidan et al., 2010) and improved cognitive 

processing (Roberts, Lepore, & Helgeson, 2006).   

 The SCP model suggested that minimizing social constraints and enhancing 

cognitive and emotional processing will ultimately lead to better adjustment to cancer.  It 

draws attention to the fact that the social environment is multifaceted and different kinds 

of social contexts and experiences affect coping with cancer.  Cancer patients need ways 
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to minimize social constraints as well as experience general positive social support.  

Future research may examine the physical health consequences of social constraints, the 

mechanisms of social constraints, and interventions to help mitigate social constraints.  

The present study addressed one of those elements by testing the impact of social 

constraints on colorectal cancer patients. 

Sampling Naturalistic Daily Activities and Conversations 

Traditional assessment of social and psychological states has relied on self-report 

measures.  Self-report measures have been criticized as flawed because research showed 

that people are not good at accurately recalling events (Schwartz & Sudman, 1994).  

Problems with retrospective recall of experiences can systematically bias results (Smyth 

& Stone, 2003).  Numerous factors can bias retrospective recall such as the salience of an 

event, a person’s conceptualization of stability and change, one’s evaluation of one’s 

situation as well as emotional state during encoding and retrieval of information (Mehl, 

Pennebaker, Crow, Dabbs, & Price, 2001).   

Questions have arisen regarding the ecological validity, or generalizability, of 

findings from laboratory studies (Smyth & Stone, 2003).  Although laboratories allow for 

experimental manipulations, it is not clear if laboratory observations generalize to the 

“real world.”  Issues of external validity are especially important in the field of 

behavioral medicine where research is designed with the intent of real-world application.  

The very nature of behavioral medicine is integrative and involves multiple outcome 

types (i.e., symptoms, behavior, mood).  Research tools that enable a closer examination 
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of the dynamic processes that underlie biopsychological phenomena are needed (Smyth 

& Stone, 2003). 

Cognitive and memory limitations, as well as the need for ways to study people’s 

natural environment, have prompted researchers to look for alternative assessment 

techniques to bypass problems inherent in self-report measurements (Mehl, 2007).  

Ecological Momentary Assessment (EMA; Stone & Shiffman, 1994) was designed to 

assess behavior, psychological states, and physiological reactions by collecting data on a 

moment-by-moment basis in real-world settings.  New portable computer technology, 

such as handheld computers, allow for relatively unobtrusive assessment of an 

individual’s ongoing experiences in the natural environment.  EMA devices vary in 

design from beepers to personal digital assistants (PDAs) to electronic digital recorders.  

Regardless of the technology used, EMAs are characterized by 1) studying people in their 

natural environments to enhance ecological validity; 2) conducting momentary 

assessments of the individual’s state to minimize recall biases; and 3) sampling the 

phenomena multiple times throughout the day to examine the temporal patterns of change 

(Hacker & Ferrans, 2007; Mehl, 2009; Smyth & Stone, 2003;).  Recent EMA-like 

research approaches have been used to study smoking cessation (Cooney, Litt, Cooney, 

Pilkey, Steinburg, & Oncken, 2007); bulimia nervosa (Smyth et al., 2007); 

psychophysiology (Steptoe, Gibson, Hamer, & Wardle, 2007); and marriage and social 

interactions (Janicki, Kamarck, Shiffman, & Gwaltney, 2006). 

To date, only one published study has used an EMA tool in cancer research.  

Hacker and Ferrans (2007) examined the feasibility of using EMA technology to assess 
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fatigue in patients receiving intensive cancer therapy.  Participants undergoing 

hematopoietic stem cell transplantation (HSCT) were assessed for real-time fatigue for 

three days prior to an HSCT and, then again, for three days after an HSCT.  Real-time 

fatigue was measured with a single-item, global, fatigue intensity scale which participants 

entered into an Actiwatch-Score, a computerized EMA worn like a wristwatch.  

Participants were prompted three times a day to enter in their fatigue intensity on the 

Actiwatch-Score device that then time-stamped the data.  Response rates were found not 

to be unduly influenced by level of fatigue, time of day, or gender (Hacker & Ferrans, 

2007).  The study appears to have produced reliable and meaningful data and hence 

suggests EMA-like approaches hold promise for investigating cancer symptoms. 

Electronically Activated Recorder (EAR) 

 The Electronically Activated Recorder (EAR) is an EMA device with technology 

that captures ongoing behavior and conversation.  The EAR uses a small digital voice 

recorder that is worn on a belt or in a small purse-like bag (Mehl, 2007; Mehl et al., 

2001).  The EAR periodically records brief snippets of activities as the participants go 

about their daily lives, recording 30 second clips once every 12.5 minutes.  Data from the 

EAR provides researchers with unobtrusive, immediate information about the person’s 

behaviors and social environment.   

 The first EAR device consisted of a microcassette recorder programmed to record 

30 seconds every 12.5 minutes.  It was used to assess people’s daily social environments 

and interactions (Mehl et al., 2001; Mehl & Pennebaker, 2003a, b).  It was found to 
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accurately reflect individuals’ natural social, linguistic and psychological lives.  For 

example, one early study using the EAR tracked undergraduate students across two-day 

periods.  The students’ social environments and language use were found to be highly 

consistent across time and context (Mehl & Pennebaker, 2003a).  The EAR has been used 

to study people’s reactions to crisis (Mehl & Pennebaker, 2003b); personality expression 

(Mehl, Grosling, & Pennebaker, 2006); depression (Mehl, 2006); and accuracy of self- 

and other-ratings of daily behavior (Vazire & Mehl, 2008).  

 The latest EAR system is software-based and runs on commercial personal digital 

assistants (Mehl & Holleran, 2007).  An empirical analysis of the obtrusiveness of the 

EAR found participants habituated to wearing the EAR after an initial two-hour period 

(Mehl & Holleran, 2007).  Participants’ compliance with the EAR protocol over a 2-day 

monitoring was found to be very high in the first hours they received the EAR.  

Noncompliance gradually increased over time but leveled off on the second day of 

monitoring at about 10% to 12% (Mehl & Holleran, 2007).  In general, compliance with 

device and protocol was high both during short-term and longer-term monitoring.  

Analyses of EAR Recordings 

 Social Environment Coding of Sound Inventory. Data is extracted from the 

EAR recordings and categorized through the application of standardized behavior coding.  

Reliability is then determined from the consensus of expert raters and the construct 

validity of ratings emerges from comparisons with established criterion measures (Mehl, 

2007).  The most common behavior coding system used with the EAR is the Social 

Environment Coding of Sound Inventory (SECSI; Mehl & Pennebaker, 2003b; Mehl et 
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al., 2006; Mehl, 2007).  The SECSI captures basic dimensions of participants’ daily 

social environments and interactions.  The four category clusters are the person’s: a) 

current location (i.e., in home, outdoors, in transit); b) activity (i.e., listening to music, 

watching TV, eating; c) interaction (i.e., alone, talking on phone, talking in-person); and 

d) mood (i.e., laughing, crying).  A “1” is coded if a category is applied and “0” if it did 

not apply during a 30-second sound clip.  Raw codings can then be converted into 

relative frequencies by calculating the percentage of a person’s waking EAR recordings 

in a specific category.  The majority of intercoder reliabilities have been found to exceed 

.80 (Mehl et al., 2006; Mehl, 2007).  

 The SECSI system has primarily been used with college student populations 

(Mehl, 2006; Mehl & Pennebaker, 2003a; Mehl & Pennebaker, 2006), though the EAR 

was innovatively used to study a community sample after September 11th (“9/11”).  In the 

study, 11 people wore the EAR for ten days after September 11, 2001 to track their 

behavior in reaction to 9/11 (Mehl & Pennebaker, 2003b).  In the ten days after 9/11, 

subjects shifted their social behavior from group to one-on-one conversations which 

resulted in better psychosocial adjustment at follow-up.  There is an opportunity to 

validate the SECSI on community samples with more diverse demographics that vary on 

physical and psychological dimensions.  Daily interactions between individuals are 

arguably the most important arena in which health-relevant social processes take place 

(Mehl, 2009).  The SESCI method assists with studying mundane, daily social 

interactions in the context of health and coping, perhaps shedding light as to how daily 

exchanges between people “carry” health benefits. 
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 Linguistic Inquiry and Word Count.  Utterances by participants recorded by the 

EAR can also be transcribed and analyzed for language usage (Mehl, 2007).  The 

Linguistic Inquiry and Word Count (LIWC; Pennebaker, Chung, Ireland, Gonzales, & 

Booth, 2007; Tausczik & Pennebaker, 2010) is an extensively validated text analysis 

program that operates by comparing transcribed text with a digital dictionary composed 

of almost 4,500 words and word stems.  LIWC analyzes text files to produce nearly 80 

output variables including general descriptor categories (e.g., total word count), 22 

standard linguistic dimensions (e.g., percentage of words in text that are pronouns, 

articles, etc.), and 32 word categories tapping psychological constructs (e.g., affect, 

cognition) (Tausczik & Pennebaker, 2010).   

  Word count programs, such as LIWC, have been used to study both written 

language and transcribed language (for a review, see Tausczik & Pennebaker, 2010).  

LIWC has been used to assess personality profiles and needs for achievement, power and 

affiliation (Pennebaker & King, 1999); language use, demographic variables and social 

context (Mehl & Pennebaker, 2003); mental health (Mehl, 2006; Rude, Gortner, & 

Pennebaker, 2004); and personality (Mehl, 2009).  The use of LIWC to study natural 

conversation is relatively new.  Recent research has identified 23 LIWC categories as 

relevant to daily natural language use (Mehl, Gosling, & Pennebaker, 2006; Mehl & 

Pennebaker, 2003a).  Base rates have been calculated for the 23 categories which include 

standard linguistic dimensions and psychological processes (Mehl, Gosling, & 

Pennebaker, 2006; Tausczik & Pennebaker, 2010).  Standard linguistic dimensions 

contain sampled raw word count, first-person singular and plural pronouns, and total 
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second-person pronouns.  Psychological processes, like positive and negative emotions, 

causation, and insight, can also be analyzed from transcribed texts.  

 Psycholinguistic research has sought to learn how word use may reflect 

psychological and health functioning.  For example, analyzing positive and negative 

emotion words from written essays has revealed that the more people use positive 

emotion words, the more their health improves (Pennebaker & Chung, 2007).  In 

contrast, negative emotion word use was curvilinearly related to health change after 

writing.  Individuals who used a moderate number of negative emotions in writing about 

upsetting topics evidenced the greatest drops in physician visits (Pennebaker & Chung, 

2007).  Importantly, studies that looked at writing samples over several days have found 

those who use an increasing number of cognitive words (i.e., causal and insight) from the 

beginning to the last day of writing benefited the most (Klein & Boals, 2001; Mehl & 

Pennebaker, 2003; Pennebaker, Mayne, & Francis, 1997).   

 Research on word use and depression suggests there may be linguistic indicators 

of depression.  One important study examined linguistic patterns in essays written by 

currently-depressed, formerly depressed, and never-depressed college students (Rude et 

al., 2004).  Currently-depressed students used significantly more first person singular 

pronouns than never-depressed students (Rude et al., 2004).  Furthermore, new research 

found that laypersons have been able to adequately assess subclinical depression in others 

from linguistic cues in written self-descriptions (Rodriguez, Holleran, & Mehl, 2010).    

 A handful of studies have utilized LIWC to study word use in cancer populations.  

The majority of studies on emotional expression and word use in cancer populations have 
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studied written expression of cancer patients (Alpers et al., 2005; Owen, Klapow, Roth, 

Shuster et al., 2005; Owen, Klapow, Roth, & Tucker, 2004).  One trial reported that 

greater use of negative emotion words in written essays on the subjects’ experiences with 

breast cancer predicted a decline in physical symptoms (Low, Stanton, & Danoff-Burg, 

2006).  Another study of individuals living with cancer examined the relationship 

between linguistic indicators of emotional and cognitive coping efforts and corresponding 

self-report measures (Owen et al., 2006).  One interesting finding was that among those 

participants who reported higher levels of emotional suppression on self-report measures, 

increased use of cognitive words in their written narrative was associated with greater 

levels of mood disturbance (Owen et al., 2006).  This finding was consistent with 

emotional regulation research that found suppression was an ineffective coping strategy 

that fails to relieve distress (Wenzlaff, Rude, & West, 2002).  

 Only one study to date has used LIWC to examine natural conversation of cancer 

patients.  That study looked at emotional expression in women with primary breast cancer 

participating in support groups (Liess et al., 2008).  Transcripts from select support group 

sessions were analyzed using LIWC and the Specific Affect (SPAFF) system, which 

utilizes human coding as well as SPAFF For Text.  The LIWC affect categories of 

“negative emotion” and “sadness” were significantly correlated with SPAFF video 

coding and SPAFF text word count (Liess et al., 2008).  This study provides partial 

evidence of the usefulness of LIWC in capturing verbal emotional expression of cancer 

patients for analysis.  It is hoped that LIWC can supplement other behavior coding 

schemes to depict emotional and cognitive processes. 
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Study Objectives and Hypotheses 

The literature review noted above reveals evidence of the numerous psychosocial 

problems experienced by cancer patients.  What is needed is a new empirical method to 

assess the physical and emotional needs of colorectal cancer patients in order to better 

design clinical interventions.  Hence, one purpose of the present study was to examine the 

feasibility an EMA tool, the EAR, on colorectal cancer patients.  The second purpose of 

this study was to examine separate (self-report and behavioral) indicators of physical 

functioning, coping, and social support for their relationship to depression among 

colorectal cancer patients (stage 0-III).  Additional exploratory analyses were also run to 

study the self-report and behavioral indicators by distress level. 

The current study expanded on current knowledge of the day-to-day lives of 

colorectal cancer patients through the application of the EAR device.  New information 

and insights was assessed by analyzing actual sounds from patients’ environments in 

comparison with traditional self-report quality of life measures.  Additionally, 

exploratory analyzes examined self-report and behavioral markers of social support in 

order to further substantiate, and potentially differentiate between, the A-to-D theory of 

emotional processing and the social cognitive processing theory.   

This study was unique in several ways.  First, it aimed to extend current 

understanding of quality of life issues for a select population of cancer patients through 

the use of new technology (the EAR) that allows for immediate and naturalistic sampling.  

Second, by analyzing behaviors, activities, and conversations, this study was one of the 

first to look at the relationship between self-reported behaviors and the reality of cancer 
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patients’ lives.  Third, the study empirically demonstrated how social support may assist 

coping cancer patients.  

 As mentioned above, the study had two general aims 1) to examine the feasibility 

of  the EAR on colorectal cancer patients, and 2) compare and contrast self-report and 

behavioral indicators of physical functioning, coping, and social support among 

colorectal cancer patients (stage 0-III).  After demonstrating the feasibility of the EAR 

device, the study explored the three general research questions, and related hypotheses, 

addressing the second study aim.   

Research Question 1: Are observed and self-reported behaviors correlated? 

1.1 Social support: 

1.1.1 Amount of time spent talking with others, as coded by the SECSI, will be 

correlated with: (1) perceived social support, as measured by the Interpersonal 

Support Evaluation List (ISEL) (positive correlation); (2) two subscales of coping 

(active coping and use of social support), as measured by the COPE (positive 

correlation); and (3) intrusive and avoidant cognition, as measured by the Impact 

of Events Scale (IES) (negative correlation). 

1.1.2 “Social talking” and “interpersonal issue” conversations with others, as 

coded by the SECSI, will be negatively correlated with depression, as measured 

by the Center for Epidemiologic Studies – Depression (CES-D) scale. 

1.2  Physical functioning/ Activity Level: 

1.2.1 Time spent outside the home (versus in home), as measured by the SECSI, 

will be positively correlated with active coping, as measured by the COPE. 
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1.2.2 Time spent outside the home (versus in home), as measured by the SECSI, 

will be negatively correlated to depression, as measured by the CES-D. 

1.3  Depression: 

1.3.1 Amount of time spent sleeping (versus awake), as measured by the SECSI, 

will be positively correlated with depression, as measured by the CES-D. 

1.3.2 Amount of time spent socializing (versus other activities), as measured by 

the SECSI, will be negatively correlated with depression, as measured by the 

CES-D. 

Research Question 2: Are linguistic markers of psychological functioning 

related to self-report measures?    

2.1 Linguistic markers of cognitive processing (i.e. word categories insight, causation, 

acceptance, tentativeness) will be moderately correlated with self-report measures of 

cognitive processing (IES and Automatic Thoughts Questionnaire). 

2.2 Linguistic markers of emotional processing (i.e. positive and negative emotion words) 

will be moderately correlated with self-report measure of depression, CES-D. 

2.3 Linguistic markers of psychological functioning (i.e. first person singular and first 

person plural) will be inversely related to self-report measures of social support (IESL 

and Cancer Rehabilitation Evaluation System – Short Form (CARES-SF)) and 

depression (CES-D). 

Research Question 3: What is the role of social support in predicting 

psychological distress? 
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3.1 Tangible support, as measured by ISEL, and use of emotional support to cope, as 

measured by both the participant’s self-report (COPE) and behavioral rating, will each 

contribute uniquely to the prediction of depressive symptoms, as measured by CES-D, 

after controlling for the stage of colorectal cancer. 

3.2 Use of emotional support to cope will mediate the relationship between social 

constraints and depression, as measured by the behavior rating of social support, social 

constraints sub-scale of the CARES-SF, and self-report measure of depression (CES-D).   
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Chapter III: Methodology 

Methodology of the Parent Study 

 Participant recruitment strategy.  Study participants were recruited for the 

parent study in two parts.  Part I was a descriptive study with 20 study participants.  Part 

2 was the pilot randomized trial in which 40 study participants were recruited for an 

intervention study.  All study participants were recruited from the MD Anderson Cancer 

Center and the Kelsey-Seybold Clinics in Houston, Texas.  Study recruitment occurred 

through multiple MD Anderson Departments.  A list of potentially eligible participants 

was generated from the appointment schedules in the departments of Gastrointestinal 

Nutrition and Medicine, Surgical Oncology, and Gastrointestinal Medic Oncology.  

Identified participants received a recruitment letter, signed by their physician, providing 

information on the study.  Uninterested patients called to decline.  Identified participants 

received a follow-up telephone call to provide additional study information and confirm 

eligibility. 

  At the Kelsey-Seybold Clinics, potentially eligible participants were identified by 

searching an automated patient database.  Identified patients received informational 

letters about the study which included a postage-paid card stating interest in the study.  

Participants who returned the card received follow-up telephone calls to provide 

additional study information and confirm eligibility. 

 Patients who were interested in the study and satisfied eligibility requirements 

were met at their next medical appointment to review the study information and obtain 

informed consent. 
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 Inclusion/exclusion criteria.  Eligibility for both Part I and Part II of the parent 

study included a diagnosis of stage I, II or III colon or rectal cancer and completion of 

cancer treatment within the past year.  All participants had the ability to read, speak and 

write English.  Additionally, all participants were residents of the State of Texas within 

one hour drive of MD Anderson.  Lastly, all participants were required to be 18 years of 

age or older and demonstrate the ability to provide consent. 

 Participants in Part II of the parent study were screened and subsequently selected 

for “distress.”  “Distress” was operationally defined as a T score ≥ 63 on either the 

Global Severity Index (GSI) of the Brief Symptoms Inventory (BSI) or any two primary 

dimensions of the BSI.  Participants were selected for “distress” because Part II included 

an intervention for those experiencing psychosocial distress.  Data regarding the 

intervention are not included in the present study.   

Measures 

Brief Symptom Inventory (BSI).  The BSI (BSI; Derogatis, 1993) is a 53-item self-

report measure of psychological functioning which yields three global indices of distress: 

the Global Severity Index (GSI), the Positive Symptoms Distress Index (PSDI), and the 

Positive Symptoms Total (PST).  Psychological functioning is measured across nine 

primary symptom dimensions: 1) somatization, 2) obsessive-compulsive, 3) interpersonal 

sensitivity, 4) depression, 5) anxiety, 6) hostility, 7) phobic anxiety, 8) paranoid ideation, 

and 9) psychoticism.  Internal consistencies range from .71 to .85 for the nine symptoms 

dimensions (Derogatis & Melisaratos, 1983).  Internal consistencies for the three indexes 
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also show good reliability over time - GSI: 0.90; PSDI: 0.84; PSTS: 0.80 (Derogatis & 

Melisaratos, 1983). 

Demographic/Medical Questionnaire.  A questionnaire gathered data on the 

subjects’ age, gender, race/ethnicity, marital status, occupational status and educational 

history.  Also, the subjects provided their medical history, including date of diagnosis, 

disease stage, disease site, treatment, medical comorbidities and medications.  Medical 

charts were reviewed to confirm self-reported medical data.  

Electronically Activated Recorder (EAR).  The EAR is a portable digital audio-

recorder used to assess psychological ambient sound (Mehl, Pennebaker, Crow, Dabbs & 

Price, 2001).  The EAR is attached to a belt, or in a purse-like bag, and worn by subjects 

as they go about their daily lives.  The EAR records 30 seconds every 12.5 minutes.  

Coding of data obtained by the EAR method has produced high interrater reliability (e.g. 

r=.71; Mehl, 2006).  The EAR method has been reported to be fairly unobtrusive and to 

have high compliance levels high with college students (Mehl & Holleran, 2007).  For a 

review, see pg. 26. 

Centers for Epidemiologic Studies-Depression (CES-D).  The CES-D (Radloff, 

1977) is a short self-report 20 item scale designed to measure depressive symptomatology 

in the general and patient population.  It was found to have high internal consistency 

among the general population (alpha of 0.85) and among psychiatric populations (alphas 

of 0.90) (Radloff, 1977). 

European Organization for Research and Treatment of Cancer Quality of Life 

Core Questionnaire (EORTC QLQ-C30).  The EORTC QLQ-C30 (Aaronson et al., 1993) 
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is a 30 item measure of quality of life based on five functional scales (physical, role, 

cognitive, emotional, and social); three symptom scales (fatigue, pain, and nausea and 

vomiting); and a global health and QOL scale, as well as several single items.  All scales, 

except role functioning, exhibited a Cronbach’s alpha of 0.70 or higher (Aaronson et al., 

1993). 

EORTC Colorectal Cancer-specific Quality of Life Questionnaire Module (QLQ-

CR38).  The QLQ-CR38 (Sprangers, te Velde, & Aaronson, 1999) is a 38-item measure 

used in combination with the QLQ-C30 to assess quality of life issues specific to 

colorectal cancer patients.  The measure includes two functional scales (body image and 

sexuality) and seven symptom scales (micturition problems, GI tract symptoms, 

chemotherapy side effects, bowel problems, stoma-related problems, male sexual 

problems and female sexual problems).  It also includes single items assessing sexual 

enjoyment (for those sexually active), future perspective, and weight loss.  The first 19 

items are completed by all patients; the remaining 19 are completed by subsamples 

(males verses females; stoma or no stoma).  The QLQ-CR38 has good reliability and 

validity with test-retest intraclass correlation coefficients ranging from 0.78 to 0.92 and 

internal consistency of Cronbach’s alpha >0.70 for seven of nine scales (Sprangers, te 

Velde, & Aaronson, 1999). 

Impact of Events Scale (IES).  The IES (Horowitz, Wilner, & Alvarez, 1979) is a 

15-item scale assessing the two most common reactions to stressful events: 1) intrusion 

(intrusively experienced ideas, images, feelings, or bad dreams); and 2) avoidance 

(consciously recognized avoidance of certain ideas, feelings or situations).  Two subscale 
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scores reflecting intrusion and avoidance are computed by summing relevant Likert-

scaled items.  A recent meta-analysis reported good internal consistency for intrusion and 

avoidance: 1) IES intrusion, a mean alpha of 0.86; and 2) IES avoidance a mean alpha of 

0.82 (Sundin & Horowitz, 2002).  The moderate mean correlation (0.63) between IES 

intrusion and avoidance subscales suggests sub-scale independence (Sundin & Horowitz, 

2002). 

Automatic Thoughts Questionnaire (ATQ-R).  The ATQ-R (Kendall, Howard & 

Hays, 1989) is a 40-item questionnaire measuring the frequency of occurrence of 

negative and positive self-statements associated with depression and other 

psychopathology.  It has strong criterion validity and high internal reliability with 

estimates at 0.96-0.97 for negative items (Hollen & Kendall, 1980), and 0.90 for positive 

items (Kendall, Howard & Hays, 1980). 

COPE.  The COPE (Carver, Scheier, & Weintraub, 1989) assesses several 

subscales of coping, including active coping, use of social support, turning to religion, 

positive reframing of the situation and avoidant coping.  The internal reliability is 

adequately high for each subscale, ranging from 0.62-0.92 (Carver, Scheier, & 

Weintraub, 1989).  An abbreviated 28-item COPE questionnaire was used in the study.  

The abbreviated COPE questionnaire has also been found to have moderate to high alpha 

reliabilities, all greater than .50 (Carver, 1997). 

Interpersonal Support Evaluation List (ISEL).  The ISEL (Cohen & Hoberman, 

1983) is a 40 item inventory used to evaluate the impact of perceived availability of 

social support.  There are four subscales: belonging or companionship support, appraisal, 
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self-esteem maintenance, and instrumental support.  Internal reliability for the general 

population is good with alpha coefficients ranging from 0.88-0.90 (Cohen, Mermelstein, 

Kamarck, & Hoberman, 1985). 

Cancer Rehabilitation Evaluation System-Short Form (CARES-SF).  The 

CARES-SF (Schag, Ganz, & Heinrich, 1991) measures rehabilitative needs of cancer 

patients.  Nine items from this scale were used to measure social constraints in talking 

about cancer with friends and family, and three items assessing constraints in talking 

about cancer with a spouse.  Raw scores are summed and averaged – lower scores reflect 

fewer problems.  The CARES-SF has demonstrated reliability and validity (Schag, Ganz, 

& Heinrich, 1991). 

Linguistic Inquiry and Word Count (LIWC).  LIWC (Pennebaker, Chung, Ireland, 

Gonzales, & Booth, 2007) is a text analysis program that analyzes written or spoken word 

samples by comparing word samples with the internal dictionary of LIWC which consists 

of almost 45,000 words and word stems.  LIWC2007 analyzes along grammar and 

psychological language use dimensions, calculating percentages of words used in each of 

80 linguistic dimensions.  LIWC2007 scales and judges’ ratings of various emotional, 

cognitive, content and linguistic dimensions are highly correlated (Pennebaker et al., 

2007).  See pg. 29 for a review. 

Social Environment Coding of Sound Inventory (SECSI).  SECSI (Mehl & 

Pennebaker, 2003b) is a coding system for rating sound data on situational and behavioral 

dimensions.  The coding system comprises of four major category clusters: 1) the 

person’s current location (e.g. at home, outdoors); 2) activity (e.g. listening to music, 
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eating); 3) interaction (e.g. alone, on phone); and 4) mood (e.g. laughing, sighing).  

Research reports high interrater agreements, which is consistent with concrete and 

behavioral nature of the codings (Mehl, 2007).  Cronbach’s alpha was reported to be ≥ 

0.85 in 14 out of 18 categories (Mehl, Pennebaker, Crow, Dabbs, & Price, 2001). See pg. 

27 for further discussion. 

EAR Evaluation Questionnaire (Carmack, 2005).  The EAR Evaluation 

Questionnaire is a seven item questionnaire intended to assess the experience of wearing 

the EAR (i.e. compliance, unobtrusiveness, behavior change as a result of wearing).  

Each item is scored on a 1 to 5 Likert scale with 1 representing “Not at all” and 5 “A 

great deal.”  Item 8 is an open-ended question inviting participants to share their 

experiences with wearing the EAR.   

Protocol for parent study.  The parent study consisted of two parts: Part I and 

Part II.  In Part I of the parent study, approval was received from the Institutional Review 

Board of the University of Texas MD Anderson Cancer Center.  Participants were 

interviewed (10 men and 10 women) to explore issues colorectal cancer patients’ face, 

especially the issues that are difficult to cope with.  The interview data were taped and 

transcribed.  Participants were paid $10.00 for completing the interview. 

 The 20 participants also piloted the assessment methods, completing the 

assessment questionnaires and wearing the EAR for two days.  Participants completed the 

questionnaires and provided feedback regarding the readability, ease of understanding 

and whether the measures assess all quality of life (QOL) concerns.  Participants were 

paid $10.00 for completing all questionnaires. 
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 The participants wore the EAR for two consecutive days, one weekend day and 

one weekday.  After wearing the EAR, participants completed the evaluation 

questionnaire over the phone.  Participants were provided $10.00 compensation for 

wearing the EAR.  Participants could receive up to $30.00 compensation for participation 

in all aspects of Part 1. 

 During Part II of the parent study, the study protocol was administered twice over 

the course of two years.  Participants were assessed at three time points and were paid 

$10 for each completed assessment at each time point (up to $30) and $10 for each EAR 

assessment (up to $20) for a total compensation not exceeding $50. 

All participants in both Part I and Part II completed the following assessment 

instruments before donning the EAR: the BSI, demographic questionnaire, CES-D, 

EORTC QLQ-C30, QLQ—CR38, IES, ATQ-R, COPE, ISEL, and CARES.  All 

participants carried the EAR for two consecutive days at Time 1, recording 30 second 

intervals once every 12.5 minutes.  Prior to wearing the EAR, participants were informed 

of the confidentiality of the recordings, limited only by the ethical and legal responsibility 

of investigators to report suspected or known abuse of a child, or expression of clear and 

present danger to a participant or to others.  Participants were informed that it is legal in 

the State of Texas for a person to consent to record personal conversations (Texas Penal 

Code, Chapter 16, article 16.02).  Participants were informed that identifying information 

would be removed from transcripts, what others said was not transcribed, and participants 

had the opportunity to listen to the digital recordings and erase any portion.  The EAR 

evaluation questionnaire was also completed by all participants after they wore the EAR.    
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Methodology of the Present Study 

The present study involved self-report and EAR data from Part I study and Time 1 

of Part II study for a total of 60 participants.  Each study participant, 20 participants in 

Part I and 40 participants in Part II, completed the assessment questionnaires and wore 

the EAR for two days.   

 Coding EAR digital recordings.  The digital recordings made by the EAR were 

transcribed and coded.  Two coders were taught the standardized SESCI coding 

categories and practiced transcribing a set of training sound files until they met a certain 

standard of reliability (>.70) on the training sound files.  The coders listened to all 

participants’ EAR recordings and coded each sound file using the standardized coding 

system SECSI (for a description of SECSI, see pg. 27).  (Note: though the interrater 

reliability is not available for the current study, previous research (Mehl, 2006; Mehl, 

Gosling, & Pennebaker, 2006; Mehl & Holleran, 2007) consistently reported high 

interrater reliabilities exceeding .70 for SECSI categories.)  Next, raw codings were 

converted into relative frequencies by calculating the percentage of a person’s valid (i.e., 

codable) waking EAR recordings in which a category applied.  A sample transcription 

and coding sheet is provided in Table 1 to illustrate select parts of the coding template.  

The coding document with the list of all coding category descriptions can be found in the 

Appendix B. 
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Table 1 

Sample Transcription and Coding Sheet 

     Interaction Conversation Location 
File No. Date Time Transcript EAR 

conver-
sation 

With 
others 

Talking Phone Practical/ 
Everyday 

School/ 
Job 

Dialogue/ 
Conversation 

In 
home 

In 
transit 

013.2.06.0
6.060206.
150600.00
4 2/6/06 

3:06 
PM 

Or you, you are in a 
business meeting you 
don’t want to have it 
on or something, you 
just put it in a drawer. 
It looks like a little 
palm pilot, it's kind of 
cool  So, up for the 
challenge.  

1 0 1 1 0 0 0 0 1 

013.2.06.0
6.060206.
151800.00
5 2/6/06 

3:18 
PM 

  0 0 0 0 0 0 0 0 0 

013.2.06.0
6.060206.
153000.00
6 2/6/06 

3:30 
PM 

No, this is from um 
T***'s um cousin's  

0 1 1 0 1 0 0 1 0 

013.2.06.0
6.060206.
154200.00
7 2/6/06 

3:42 
PM 

Um, yes, I needed to 
make an appointment 
with Dr. J*****. 
Thank you.  

0 0 1 1 1 0 0 1 0 

Note: For illustrative purposes only selected coding categories are shown
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 Transcription and linguistic analysis.  Transcripts were made by coders who 

listened to the digital recordings.  Spanish language was transcribed verbatim and then 

translated into English.  Transcribed content was analyzed with LIWC2007.  
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Chapter IV: Results 

Results of EAR Feasibility Study 

Sample characteristics. Participants from both Part I and Part II wore the EAR 

for a two day period for a total of aggregate sample size of 60.  The aggregate sample 

included both distressed and non-distressed participants.  Of the 60 participants, 48 

participants successfully wore the EAR device, meaning the digital device worked as 

expected and digital files were created.  12 participants experienced technical problems 

that rendered the digital data unusable.  Table 2 portrays the descriptive data of the 60 

participants by group (successfully or unsuccessfully wore EAR), age, gender, ethnicity, 

race, education, employment and marital status. 
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Table 2 

Demographic Characteristics of EAR Feasibility Study 

Characteristic  Wore EAR 
Successfully 

 Technical 
Problems 

N  48  12 
Age M (SD)  55.3 (12.1)  57.6 (8.2) 
Gender     
    Male  18  7 
    Female  30  5 
Hispanic Ethnicitya  9  4 
Raceb      
     American Indian or Alaska Native  1  0 
     Asian  1  1 
     Black or African American  7  1 
     White  38  10 
Education Level     
     No high school diploma or GED  2  1 
     High school diploma or GED  4  2 
     Technical/vocational degree  3  1 
     At least 2 years of college  17  3 
      Bachelor’s degree   12  1 
      Master’s degree  7  3 
      Other advanced degree  3  1 
Employmentc     
      Full-time  16  6 
      Part-time  6  1 
      Unemployed  9  3 
      Retired  16  1 
Married or living with partner  32  9 
Note. a = 1 participant declined to disclose; b = 1 participant declined to disclose; c = missing 2 cases.  

 Participants’ feedback on wearing the EAR.  At the end of the monitoring 

period, all participants completed a seven-item questionnaire on their experience with 

wearing the EAR.  Items were scored on a 5-point Likert scale (1 = “Not at all”; 5 = “A 

Great Deal”).  Of the participants (48) who wore the EAR device and created viable 
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digital data, forty-five completed the questionnaire regarding their experience. See Table 

3 for results.   

Table 3 

Self-Reported and Behaviorally Assessed EAR Obtrusiveness and Compliance: 
Comparison of Colorectal Cancer Patients with Undergraduate Students* 
 Colorectal 

Patients 
 Students 

 M (SD)  M (SD)* 
Self-reported obtrusiveness for participants: To what degree. . .    
    . . . did you feel uncomfortable wearing the EAR? 2.2 (1.4)  2.9 (1.0) 
    . . . were you generally aware of the EAR? 2.7 (1.2)  2.0 (1.0) 
    . . . did the EAR change your behavior? 1.8 (1.3)  1.9 (0.9) 
    . . . did the microphone influence your way of talking? 1.6 (1.1)  1.5 (0.9) 
    
Self-reported obtrusiveness for bystanders: To what degree. . .    
    . . . did other people recognize the EAR? 2.7 (1.6)  3.3 (1.1) 
    . . . did the EAR influence other people’s behavior? 2.2 (1.5)  2.1 (1.1) 
    . . . did you talk about the EAR to other people? 2.6 (1.3)  3.6 (1.0) 
    
Behaviorally assessed obtrusiveness    
    Percent of conversations about the EAR (%) 0.44 (.80)  3.6 (4.0) 
    
Behaviorally assessed compliance    
    Percent of time not wearing the EAR (%) 0.52 (2.3)  9.2 (14.2) 
Note. N = 45 for self-reported items; N = 48 for behaviorally assessed items; * Data from Mehl & Holleran, 
2007; All self-report ratings were made on a 5-point Likert scale with 1 = “not at all” and 5 = “a great 
deal.” 
 

All of the means on the obtrusiveness scale were below the mid-point, lending support 

for the unobtrusiveness of the EAR.  Participants reported a mild degree of discomfort 

with wearing the EAR and only a moderate general awareness of the EAR.  Participants 

reported that wearing the EAR minimally changed their behavior or way of talking.  In 

general, participants perceived that others recognized the EAR to a moderate degree, but 

perceived to a lesser degree the influence of the EAR on others’ behavior. 
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 Technical accuracy of EAR device.  The majority of acoustic data was without 

recording problems (i.e., sufficient acoustic information, good recording quality).  For 

some participants, certain 30-second time intervals were coded as “invalid” when there 

was insufficient acoustic information (i.e., silence) or bad recording quality.  Table 4 

shows data on the number of invalid and valid time intervals per subject and the 

cumulative percent.  The maximum number of time intervals possible was 190.  Over half 

of the participants provided EAR data without any invalid time intervals (60.4%) and 

additional eleven people provided data with only 1 to 10 invalid time intervals.   Thus, 

nearly 90% of participants’ wore the EAR with minimal recoding problems (i.e., less than 

40 invalid time intervals).  Only five participants experienced over 100 invalid time 

interval problems; however, the data from these participants did not significantly alter 

analyses. 

Table 4 

Frequency Count and Cumulative Percent of Invalid and Valid Time Intervals 

 Invalid time intervals Valid time intervals 
 Frequency Cumulative 

percent 
Frequency Cumulative 

percent 
0 29 60.4 0 0 
1-10 11 83.3 1 2.1 
11-40 3 89.6 2 6.3 
40-100 0 -- 4 14.6 
100-200 5 100.0 41 100.0 
Note. N = 48; Maximum number of time intervals = 190.  
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Research Question 1: Are Observed and Self-Reported Behaviors Correlated? 

 Sample characteristics.  The digital data from the aggregate sample was 

reviewed to determine the number of recorded time intervals.  Only cases in which 

participants provided more than 10 time intervals of acoustic sound were considered to 

provide sufficient sampling and included for analysis (46 cases).  See Table 5 for the 

descriptive characteristics of the sample, with sufficient acoustic sampling, by group 

(distressed and non-distressed).  (Note: “Distress” was operationally defined for the 

inclusion/exclusion in Part II as a T score ≥ 63 on either the Global Severity Index (GSI) 

of the Brief Symptoms Inventory (BSI) or any two primary dimensions of the BSI.)  

Table 5 

Demographic Characteristics of SECSI Sample by Group 
Characteristic  Distressed  Non- 

Distressed 
pa 

N  38  8  
Age M (SD)  54.9 (12.2)  57.8 (12.9) .55 
Gender     .97 
    Male  14  3  
    Female  24  5  
Hispanic Ethnicityb  8  1 .83 
Racec      -- 
     American Indian or Alaska Native  1  0  
     Asian  1  1  
     Black or African American  6  0  
     White  29  8  
Education Level     .56 
     No high school diploma or GED  2  0  
     High school diploma or GED  4  0  
     Technical/vocational degree  3  0  
     At least 2 years of college  13  4  
      Bachelor’s degree   7  3  
      Master’s degree  6  1  
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Table 5, cont. 

Characteristic  Distressed  Non- 
Distressed 

pa 

      Other advanced degree  3  0  
Employmentd     .57 
      Full-time  13  2  
      Part-time  3  3  
      Unemployed  8  1  
      Retired  13  2  
Married or living with partner  24  6 .78 
Self-report M (SD)      
       EORTC QLQ-C30 Global Health  61.6 (20.6)  78.1 (16.0) .04* 
       CES-D  19.7 (12.2)  7.13 (6.7) .01* 
       ATQ - Positive Self-Statements   20.2 (9.6)  28.1 (9.2) .04* 
       ATQ - Negative Self-Statements  23.8 (26.2)    4.1 (3.7) .00** 
       IES Total Score  17.0 (16.7)    5.3 (7.6) .06 
       IES – Intrusion Subscale    8.3 (9.0)    2.9 (4.2) .10 
       IES – Avoidance Subscale    8.7 (9.2)    2.4 (4.5) .01* 
       ISEL Total Score       30.0 (9.5)  36.9 (2.4) .00** 
       ISEL - Appraisal Subscale     7.2 (3.0)    9.5 (.55) .00** 
       ISEL - Tangible Subscale     8.1 (2.4)    8.9 (1.5) .37 
       CARES-SF - Social constraints 

Friends/Family 
   6.1 (5.3)    5.3 (5.8) .71 

       COPE - Use of active coping    5.0 (1.7)    7.0 (2.2) .01* 
       COPE - Use of emotional support    5.4 (2.2)    7.3 (1.2) .00** 
Note. p a is for group comparisons with independent t-tests; b = 1 participant declined to disclose; c = 1 
participant declined to disclose and participants could identify more than one race; d = missing 2 cases; 
EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Quality of Life; CES-D 
= Centers for Epidemiologic Studies-Depression; ATQ = Automatic Thoughts Questionnaire; IES = Impact 
of Events Scale; ISEL – Interpersonal Support Evaluation List; CARES-SF = Cancer Rehabilitation 
Evaluation System – Short Form; p* < .05; p**< .01 (two-tailed). 
  

Physical and mental health of sample.  The overall physical health of the 48 

subjects who successfully wore the EAR device suggests that while most participants 

were not experiencing acute gastro-intestinal symptoms, they struggled with chronic 

medical problems (see Table 6).  Table 7 reports the quality of life data of participants as 

assessed by the EORT QLQ-CR38 and Table 8 reports on the overall mental health of the 
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sample by distress level.  All scales on the EORTC QLQ-C30  and EORTC QLQ-CR38 

range from 0-100 and high scores on the functional scales indicate better quality of life, 

while high scores on the symptoms scales suggest worsening conditions, and, thus, poorer 

quality of life.  On the BSI, all scores range from 0-100, high scores representing more 

distress.  Fewer physical health than mental health differences existed between the 

distressed and non-distressed groups.  The distressed group reported more mental health 

distress though their colorectal cancer-specific symptoms largely mirrored the non-

distressed group.    

Table 6 
 
EORTC QLQ-C30 Mean Scale Scores and Symptom Scores for Aggregate Sample 

Scales N M (SD) 
EORT QLQ-C30   
Functional scales   
    Physical function 46 76.4 (20.8) 
    Role function 46 76.1 (27.6) 
    Emotional function 46 68.6 (27.2) 
    Cogntive function 46 64.9 (31.0) 
    Social function 46 68.9 (29.9) 
    Global quality of life 46 64.5 (20.7) 
Symptom scales   
    Fatigue 46 40.3 (27.3) 
    Pain 46 31.9 (33.4) 
    Nausea and vomiting 46 9.1 (17.8) 
Single items   
    Dyspnoea 46 10.1 (21.0) 
    Sleep Disturbance 46 39.1 (36.1) 
    Appetite loss 46 15.2 (26.0) 
    Diarrhoea 46 12.3 (23.7) 
    Constipation 46 14.8 (26.1) 
    Financial impact 46 36.1 (35.1) 
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Table 7 
 
EORTC QLQ-CR38 Mean Scale Scores and Symptom Scores by Group 

 Distressed 
 

Non-Distressed pa 

Scales N M (SD) N M (SD)  
Functional scales      
    Body image 38 63.6 (35.4) 8 83.5 (16.6) .02* 
    Future perspective 38 47.5 (32.7) 8 79.3 (24.8) .01* 
    Sexual functioning 38 25.7 (22.4) 8 33.5 (26.5) .39 
    Sexual enjoyment 38 45.1 (37.2) 8 66.8 (47.1) .33 
Symptom scales      
    Micturition 38 30.0 (25.5) 8 23.5 (20.2) .50 
    Chemotherapy side-       

effects 
38 19.5 (25.4) 8 1.4 (3.9) .05 

    General 
gastrointestinal 

38 21.8 (18.5) 8 9.3 (11.7) .07 

    Defecation 
problems 

25 23.4 (16.1) 8 19.0 (26.0) .70 

    Sexual dysfunction 
of males 

12 56.9 (39.9) 2 42.0 (35.4) .63 

    Sexual dysfunction 
of Females 

7 23.7 (23.2) 3 33.3 (57.7) .80 

    Stoma problems 11 48.5 (31.1) 2 31.0 (43.8) .5 
    Weight loss 38 7.0 (13.6) 8 0.0 (0.0) .00** 

Note: p a is for group comparisons with independent t-tests; p* < .05; p**< .01 (two-tailed). 

Table 8 
 
Mental Health by Group 

 Distressed 
N=38 

Non-Distressed 
N=8 

pa 

CES-D 19.7 (12.2) 7.13 (6.7) .01* 
BSI Global Severity Index 62.5 (8.5) 46.9 (7.8) .00** 
BSI Positive Symptom 
Distress Index 

59.4 (7.8) 54.1 (10.3) .11 

BSI Positive Symptom Total 61.0 (8.1) 59.0 (44.9) .00** 
Note. p  a is for group comparisons with independent t-tests; CES-D = Centers for Epidemiologic Studies - 
Depression; BSI = Brief Symptom Inventory; p* < .05; p**< .01 (two-tailed). 
 

Participants’ observed daily activities and conversations.  The sample of 

distressed and non-distressed participants was aggregated to display the SECSI 
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categories.  Table 9 displays the descriptive statistics represent the time estimate of each 

activity expressed as a proportion of all daily, waking behaviors of 46 participants (17 

males, 29 females).  Previous research has also compared SECSI categories by subjects’ 

self-reported gender in order to identify potential gender-related differences in activities 

and social lives (Mehl, Gosling & Pennebaker, 2006; Mehl & Pennebaker, 2003).  For 

example, do women with colorectal cancer converse more in groups than men with 

colorectal cancer?  The gender effect-size correlations were included in Table 5 as 

descriptive data.   

 Consistent with previous research, relatively few differences emerged between 

male and female participants for social settings and activities.  Most of participants’ 

waking time was spent alone and at home.  In fact, less than a quarter of waking time was 

spent outside the home and only about 10% of waking time was spent working.  Though 

this might suggest poor health, only a handful spent time in a hospital.  Participants 

interacted with others about one-quarter of the time intervals and were more likely to be 

engaging in one-on-one conversations than in group conversations.     

 Everyday language was also examined for similarities and differences between 

genders.  Social conversation was the most common type of conversation for both men 

and women.  Task-orientated conversations, dealing with everyday pragmatic issues, 

were also relatively frequent for both genders.  However, women were nearly three times 

more likely to have task-oriented conversations than men.  Conversations about 

interpersonal issues occurred infrequently for both men and women, though women were 

nearly three times more likely to disclose than men. 
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Table 9 

Participants’ Social Environment: Rates by Activity Frequency and Gender Effects  

  Rates     95% CI  

SECSI 
categories 

Full 
Sample 
M (SD) 

Males 
M (SD) 

Females 
M (SD) 

t(df) t value P LL UL Gender 
effect 

 
Interactions          
    Alone 78.6 (13.8) 83.8(12.3) 75.5 (14.0) t(44)  2.03 .05      .04 16.53  .30* 
    With others 21.4 (13.8) 16.2 (12.3) 24.5 (14.0) t(44) -2.03 .05 -16.56    -.08 -.30* 
    Talking 26.1 (15.7) 18.7 (12.9) 30.4 (15.8) t(44) -2.56 .01 -11.61   4.51 -.38* 
       In pair    15.0   (9.5) 11.8   (9.8) 16.9   (8.9) t(44) -1.81 .08 -10.80     .58 -.26 
       In group   3.7   (5.3)   2.8   (3.5)   4.2   (6.1) t(44) -.87 .40 -4.65   1.85 -.14 
Conversations          
    Task- 
        Oriented 

10.1 (10.6)   4.8   (3.8) 13.3 (12.1) t(36.42) -3.47 .00 -13.34 -3.49 -.43** 

        Practical/ 
        Everyday 

  7.3 (10.0)   3.5   (3.8)   9.5 (11.8) t(36.82) -2.53 .02 -10.85 -1.2 -.32* 

        School / 
        Job 

  2.9   (6.4)   1.4   (2.1)   3.8   (7.8) t(34.23) -1.56 .13 -5.50 .72 -.20 

    Social talk 13.4   (9.9) 11.4 (10.8) 14.5   (9.3) t(44) -1.05 .30 -9.23 2.92 -.15 
        Small talk   3.0   (4.1)   2.7   (4.5)   3.2   (3.9) t(44) -.46 .65 -3.13 2.0 -.06 
        Dialogue/ 
        Conver- 
        sation 

  8.4   (7.0)   7.7   (7.3)   8.9   (6.8) t(44) -.58 .57 -5.56 3.10 -.08 

        Gossip   1.9   (2.3)   1.0   (1.1)   2.4   (2.7) t(40.34) -2.40 .02 -2.50 -.22 -.32* 
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Table 9, cont. 

  Rates     95% CI  

SECSI 
categories 

Full 
Sample 
M (SD) 

Males 
M (SD) 

Females 
M (SD) 

t(df) t value P LL UL Gender 
effect 

 
Interpersonal 
Issues 

  3.0   (3.3)   1.6   (2.2)   3.8   (3.6) t(43.88) -2.53 .02 -3.93 -.45 -.35* 

Disclosure   0.9   (1.1)   0.4   (0.7)   1.2   (1.2) t(44) -2.84 .01 -1.34 -.23 -.38** 
Validation 
        /Self- 
Assurance 

  0.0   (0.2)   0.0   (0.1)   0.0   (0.2) t(44) -.27 .80 -.11 .09 0 

        Support/ 
        caring/ 

  0.9   (1.6)   0.4   (0.9)   1.2   (1.8) t(43.26) -2.05 .05 -1.62 -.01 -.27* 

        Conflict   0.6   (1.4)   0.2   (0.8)   0.9   (1.5) t(43.80) -1.80 .08 -1.35 .07 -.28 
        Cancer   0.5   (1.0)   0.5   (1.0)   0.4   (0.9) t(44) .23 .82 -.52 .66  .05 
Locations          
    At home 62.2 (25.7) 69.6 (23.6) 57.8 (26.2) t(44) 1.53 .13 -3.76 27.38  .23 
    Outside 
    Home 

19.2 (14.2) 16.7 (16.3) 20.7 (12.9) t(44) -.91 .37 -12.73 4.81 -.13 

        Outdoors   3.4   (4.8)   3.2   (6.3)   3.5   (3.8) t(44) -.19 .85 -3.29 2.71 -.03 
        In transit   8.9   (7.5)   7.2   (7.0)   9.8   (7.7) t(44) -1.14 .26 -7.12 2.0 -.17 
        In 
        restaurant/ 
        bar/coffee 
        shop 

  1.8   (3.7)   1.9   (5.1)   1.7   (2.7) t(44) .22 .83 -2.08 2.58  .02 

        Other    
        public 
        place 

  5.2   (7.5)   4.3   (8.0)   5.7   (7.4) t(44) -.58 .57 -6.01 3.33 -.09 

      At hospital   3.0 (15.2)   0.0   (0.0)   4.7 (19.0) t(28) -1.33 .19 -11.92 2.54 -.17 
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Table 9, cont. 

  Rates     95% CI  

SECSI 
categories 

Full 
Sample 
M (SD) 

Males 
M (SD) 

Females 
M (SD) 

t(df) t value P LL UL Gender 
effect 

 
Activities          
    TV on 32.2 (21.2) 35.7 (18.3) 30.2 (22.7) t(44) .85 .40 -7.53 18.59  .13 
    On computer   1.9   (4.6)   1.6   (3.4)   2.0   (5.2) t(44) -.27 .79 -3.22 2.46 -.05 
    Working at  
     Job 

11.2 (18.5) 10.7 (17.9) 11.5 (19.1) t(44) -.15 .88 -12.35 10.65 -.02 

    Eating   3.6   (3.5)   5.1   (4.7)   2.8   (2.2) t(20.31) 1.91 .07 -.21 4.85  .3 
    Cooking   1.1   (1.4)   0.6   (1.0)   1.4   (1.6) t(44) -1.68 .10 -1.57 .14 -.29 

Entertain-
ment 

  0.7   (2.3)   0.8   (2.2)   0.7   (2.5) t(44) .17 .87 -1.34 1.58  .02 

    Socializing   3.3   (5.1)   2.5   (3.7)   3.8   (5.8) t(44) -.84 .41 -4.48 1.85 -.13 
    Sleepinga 19.8 (11.6) 20.5 (16.0) 19.4   (8.4) t(21.24) .25 .81 -7.64 9.73  .04 
Mood          
    Laughing   3.7   (3.9)   2.8   (4.4)   4.2   (3.5) t(44) -1.19 .24 -3.76 .97 -.17 
    Singing   1.2   (3.1)   1.1   (2.5)   1.2   (3.4) t(44) -.09 .93 -1.99 1.83 -.02 
    Crying   0.0   (0.1)   0.0   (0.0)   0.0   (0.2) t(28) -1.44 .16 -.11 .02 0 
    Arguing   0.2   (0.5)   0.2   (0.4)   0.2   (0.5) t(44) -.50 .62 -.35 .21 0 
    Sighing   1.9   (3.1)   1.1   (2.1)   2.3   (3.5) t(44) -1.24 .22 -3.07 .74 -.20 
Note: N = 46; nmale = 17; nfemale = 29; SESCI = Social Environment Coding of Sound Inventory; CI = confidence interval; LL = lower limit; UL = upper 
limit; Time estimate = proportion of all sampled valid, waking time intervals; Gender effect = effect size estimate (Eta squared) for gender differences in 
base rate; a = proportion of participant’s sampled valid time intervals spent sleeping; *p ≤ .05 (two-tailed), ** p ≤.01 (two-tailed). 
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 Testing convergence of self-report and observed behaviors.  The first set of 

hypotheses predicted the correlations between self-report and observed behavioral 

indicators of social support, physical functioning, and depression in colorectal cancer 

patients.   

 Social support.  Recall that time spent talking with others was hypothesized to be 

positive correlated with perceived social support and coping, but negatively correlated 

with self-reported negative cognitions.  Likewise, conversations with others about social 

topics and interpersonal issues were expected to be negatively correlated with self-

reported depression.  Of the hypothesized relationships, only one was found to be 

significant (see Table 10): Disclosure in natural conversation was found to be positively 

correlated with self-reported emotional support. 

Table 10 

Pearson Correlations between Conversation Content and Self-Reported Coping and 
Cognition Styles 
 ISEL COPE  IES 
 

Appraisal of 
interpersonal 

support 

Use of 
Active 
coping 

(N = 43) 

Use of 
Emotional 

support 
Intrusive 
subscale 

Avoidant 
subscale 

General 
  conversation -.08 .09 .25 .14 .26 
Interpersonal 
  Issues .06 -.13 .25 .15 .21 
Disclosure .10 .04 .30* .27 .12 
Note. N = 46 except where noted; ISEL = Interpersonal Support Evaluation List; IES = Impact of Events 
Scale *p < .05 (two-tailed). 
 

 Physical functioning/ activity level.  It was hypothesized that time spent outside 

the home would be positively correlated with active coping.  Furthermore, time spent 
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inside the home was expected to be negatively correlated with self-reported depression.  

Table 11 displays the analyzed relationships.  Opposite to expectation, self-reported 

depression was found to be positively correlated to time spent outside the home (.40, p < 

.01).  How could time outside the home be related to depression?  It may be that outside 

the home, colorectal cancer patients’ cancer symptoms (i.e., diarrhea, stoma-

management, fatigue) were more difficult to manage in a public setting and resulted in 

worsened mood.    

Table 11 

Pearson Correlations between Behaviorally-Assessed Activities and Self-Reported 
Coping and Depression 
 
 Outside 

home 
Working Eating T.V. on Socializing 

CES-DN1 .40* -.09 -.16 -.18 -.01 
Active 
copingN2 

.02 .14 -.16 -.17 .06 

Note. N1 = 45; N2 = 43; p < .01 (two-tailed). 
 
 Depression.  It was hypothesized that the amount of time sleeping would 

positively correlate with self-reported depression, while the amount of time socializing 

would negatively correlate with self-reported depression.  As displayed in Table 12, 

depression did not correlate with frequency of conversations, amount of time sleeping or 

time spent alone.  However, though the correlation between the average amount of time 

participants’ spent alone and self-reported depression was not significant, it trended 

towards significance at p < .10. 
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Table 12 

Pearson Correlations between Self-Reported Depression and Behaviorally-Assessed 
Conversations and Activities  
 
 

General 
conversation 

 Conversation 
Type 

 

Alone Sleeping 
 Task-

oriented 
Social talk Interpersonal 

Issues 
CES-D .25 .27 .13 .11 -.20 -.16 
Note. N = 45; None significant. 

 

Additional Post-Hoc Analyses  

Relationships between self-report and observed behavior by distressed and 

non-distressed groups.  The initial hypotheses did not take into account differences 

between the distressed and non-distressed groups.  Previously displayed within Table 5 

were the self-report variables (i.e., CES-D, ATQ negative self-statements, ISEL appraisal 

of social support, among others) that differed between the distressed and non-distressed 

group.  The small sample size of non-distressed participants (N = 8) limits the utility of 

examining the relationships between self-report and observed behavior for those 

participants.  However, additional analyses were run with the distressed sample (N = 38) 

to calculate the correlations between the self-report variables and the observed SECSI 

behaviors (see tables 13, 14, and 15).   
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Table 13 

Pearson Correlations between Conversation Content and Self-Reported Coping and 
Cognition Styles for Distressed Participants 
 ISEL COPE  IES 
 

Appraisal of 
interpersonal 

support 

Use of 
Active 
coping 

(N = 36) 

Use of 
Emotional 

support 
Intrusive 
subscale 

Avoidant 
subscale 

General 
  conversation -.10 .08 .3 .16 .32 
Interpersonal 
  Issues .08 -.12 .31 .15 .23 
Disclosure .07 -.09 .35* .35* .23 
Note. N = 38 except where noted; ISEL = Interpersonal Support Evaluation List; IES = Impact of Events 
Scale *p < .05 (two-tailed). 
 
Table 14  

Pearson Correlations between Behaviorally-Assessed Activities and Self-Reported 
Coping and Depression for Distressed Participants 
 Outside 

home 
Working Eating T.V. on Socializing 

CES-DN1 .37* -.01 -.11 -.13 -.04 
Active 
copingN2 

-.06 -.02 -.20 -.13 -.12 

Note. N1 = 37; N2 = 36; p < .01 (two-tailed). 
 

Table 15 

Pearson Correlations between Self-Reported Depression and Behaviorally-Assessed 
Conversations and Activities for Distressed Participants 
 

General 
conversation 

 Conversation 
Type 

 

Alone Sleeping 
 Task-

oriented 
Social talk Interpersonal 

Issues 
CES-D .28 .27 .14 .14 -.20 .02 
Note. N = 37; None significant. 
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Relationship between disclosure and use of emotional support to cope.  

Disclosure to others was found to be significantly correlated (r = .30, p < .05) to the use 

of emotional support for coping in the aggregate (distressed and non-distressed) sample 

(N = 46).  Additional analyses (see Table 16) were run to examine if this relationship still 

held true in both the aggregate and distressed samples when gender was controlled.     

Table 16 

Pearson Correlations between Disclosure in Conversation and Self-Reported Use of 
Emotional Support to Cope by Group, Controlling for Gender 
Group N R 
Aggregate 46 .29* 
Distressed  38 .34* 
Note. N = 38;  *p ≤ .05 (two-tailed). 
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Research Question 2: Are Linguistic Markers of Psychological Functioning Related 

to Self-Report Measures? 

 Sample characteristics.  The transcribed data of natural conversation was 

reviewed for word count.  Only cases that included more than 50 spoken English or 

Spanish words were included in the analyses.  Three of the 48 cases successfully 

recorded by the EAR were excluded because they did not meet the minimum word count 

criteria.  Only one of these three cases was also excluded from the analyses of social 

environments.  Table 17 includes the descriptive statistics of the sample used for the 

LIWC analyses.  
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Table 17 

Demographic Characteristics of LIWC Sample by Group 
Characteristic  Distressed  Non- 

Distressed 
p
a 

N  37  8  
Age M (SD)  55.0 (12.3)  57.8 (12.9) .57 
Gender     .79 
    Male  14  3  
    Female  24  5  
Hispanic Ethnicityb  7  1 .78 
Racec      -- 
     American Indian or Alaska Native  1  0  
     Asian  0  0  
     Black or African American  7  0  
     White  28  8  
Education Level     .54 
     No high school diploma or GED  2  0  
     High school diploma or GED  4  0  
     Technical/vocational degree  3  0  
     At least 2 years of college  12  4  
      Bachelor’s degree   8  3  
      Master’s degree  5  1  
      Other advanced degree  3  0  
Employmentd     .53 
      Full-time  13  2  
      Part-time  2  3  
      Unemployed  7  1  
      Retired  14  2  
Married or living with partner  23  6 .77 
Note: p a is for group comparisons with independent t-tests; b = 1 participant declined to disclose; c = 1 
participant declined to disclose and participants could also identify more than one race; d = missing 1 case. 
 

Participants’ natural language use.  Table 18 depicts the aggregated descriptive 

statistics for the LIWC language categories of the 46 participants who spoke over 50 

words in the two day period of measurement.  For comparison, also included in Table 18 

are descriptive statistics of natural conversation, published by Mehl and Pennebaker 
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(2003a), from a sample of healthy undergraduate students who were recorded by the EAR 

device over the course of four days of monitoring.   

 Twenty-three variables commonly used in language analysis research because of 

their frequency and reliability (Mehl & Pennebaker, 2003a; Pennebaker & King, 1999) 

were selected for the present analysis.  These 23 variables are considered sufficiently 

reliable and, additionally, allow for analysis of people’s relative position in their social 

networks (Mehl & Pennebaker, 2003a).  Over the two-day period, the EAR sampled 

nearly 1,000 words per participant.  Words referencing the self in first person (I, me, my) 

were nearly five times more common that first-person plural pronouns (we, use, our).  

Second-person pronouns (you) occurred at about the same rate of both third-person 

singular (she, him) and third-person plural (they, their) combined. 

 Daily language-use was more present-focused than past-focused and more 

positive than negative.  Non-fluency words like “er, hm, umm” and filler words occurred 

relatively infrequently.  Social process words occurred more frequently than any other 

category.  Of the cognitive process language categories, inclusive words (and, with, 

include) were spoken at the highest rate, followed by tentative words (maybe, perhaps), 

insight words (think, know), discrepancy words (should, would), and cause words 

(because, effect), respectively. 

 Gender differences for everyday language use in colorectal cancer patients are 

displayed in Table 10.  Female participants were found to speak significantly more than 

male participants.  They more frequently used first-person pronouns as well as third-

person singular pronouns.  Female, more than male, participants also demonstrated more 
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psychologically related words categories like causation, insight, discrepancy, and social 

processes. 



 

68 

 

 

Table 18 

Participants’ Language Use in Natural Conversations: Comparison of the Average Daily Natural Language with Students*  

  Cancer 
Patients 

 Students* 

LIWC Categories Examples M (SD)  M (SD) 
Standard linguistic dimensions     
     Sampled raw word count  993.2 

(741.3) 
 1064.4 

(559.4) 
     Words of more than 6 letters    6.1 (2.0)  8.8 (1.7) 
     First-person singular pronouns I, me, my   5.1 (1.8)  6.9 (1.8) 
     First-person plural pronouns We, us, our   0.8 (0.8)  1.0 (0.6) 
     Total second-person pronouns You, your   2.9 (1.3)  3.7 (1.0) 
     Third-person singular   
     Pronouns 

She, him   1.8 (1.5)  -- 

     Third-person plural pronouns They, their   1.1 (0.7)  -- 
     Negations No, never   2.6 (1.2)  3.4 (1.2) 
     Articles A, an, the   3.8 (1.0)  3.9 (1.0) 
     Prepositions To, with   7.7 (2.1)  8.9 (1.4) 
     Non-fluencies Uh, um   2.7 (1.4)  0.4 (0.5) 
    Filler words Youknow   0.6 (0.6)  1.7 (1.4) 
Psychological processes     
     Positive emotions Happy   3.3 (1.2)  3.2 (1.2) 
     Negative emotions Hate, hurt   0.9 (0.5)  1.4 (0.8) 
     Causation Because   1.0 (0.5)  1.2 (0.5) 
     Insight Think   1.6 (0.8)  2.2 (0.6) 
     Discrepancy Should   1.4 (0.6)  2.3 (0.7) 
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Table 18, cont. 

  Cancer 
Patients 

 Students* 

LIWC Categories Examples M (SD)  M (SD) 
     Tentative Maybe   1.7 (1.0)  2.4   (0.8) 
     Social processes Friend 10.1 (3.4)  11.1 (2.0) 
Relativity     
     Past tense Went, had   3.5 (1.6)  4.5   (1.5) 
     Present tense Is, does 10.8 (3.0)  15.9 (2.0) 
     Inclusive With, and   3.5 (1.4)  4.9   (0.9) 
     Exclusive But   2.2 (1.4)  4.1   (0.9) 
Note: N = 45; LIWC = Linguistic Inquiry and Word Count 2007; * = Data published by Mehl & Pennebaker, 2003a 
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Table 19 

Participants’ Language Use in Natural Conversations: Gender Differences for LIWC Categories  

  Rates   95% CI  

LIWC Categories Examples 
Males 
M (SD) 

Females 
M (SD) 

t(df) t 
value 

P LL UL Gender 
effect 

Standard linguistic 
dimensions 

         

Sampled raw word   
count 

 658.4 
(610.6) 

1160.6 
(752.9) 

t(43) -2.24 .03 -954.8 -49.59 -.34* 

Words of more than 
6 letters 

   5.5 (1.9)   6.4 (2.0) t(43) -1.46 .15 -2.17 .34 -.22 

First-person singular 
pronouns 

I, me, my   3.9 (1.3)   5.7 (1.8) t(43) -3.36 .00 -2.83 -.71 -.50** 

First-person plural 
pronouns 

We, us, 
our 

  0.9 (1.2)   0.7 (0.6) t(43) .83 .41 -.31 .75  .10 

Total second-person 
pronouns 

You, your   2.6 (1.4)   3.0 (1.3) t(43) -.93 .36 -1.25 .46 -.15 

Third-person 
singular 
Pronouns 

She, him   1.1 (1.1)   2.1 (1.6) t(43) -2.29 .03 -1.94 -.12 -.43* 

Third-person plural 
pronouns 

They, their   1.1 (1.0)   1.0 (0.6) t(18.9) .26 .80 -.51 .65  .06 

     Negations No, never   1.9 (1.3)   3.0 (1.0) t(43) -3.38 .00 -1.84 -.47 -.43** 
     Articles A, an, the   4.0 (1.3)   3.8 (0.9) t(43) .68 .50 -.45 .90  .09 
     Prepositions To, with   7.7 (2.6)   7.7 (1.8) t(43) -.05 .97 -4.22 -.68 0 
     Non-fluencies Uh, um   2.8 (1.6)   2.7 (1.3) t(43) .06 .95 -.89 .94  .03 
     Filler words Youknow   0.6 (0.7)   0.6 (0.5) t(43) .21 .89 -.34 .42 0 
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Table, 19, cont. 

  Rates    95% CI  

LIWC Categories Examples 
Males 
M (SD) 

Females 
M (SD) 

t(df) t 
value 

P LL UL Gender 
effect 

Psychological processes          
     Positive emotions Happy   3.2 (1.3)   3.3 (1.1) t(43) -.11 .91 -.79 .70 -.04 
     Negative emotions Hate, hurt   0.7 (0.5)   1.0 (0.5) t(43) -1.93 .06 -.61 .01 -.29 
     Causation Because   0.6 (0.3)   1.2 (0.4) t(43) -4.69 .00 -.86 -.34 -.65** 
     Insight Think   1.2 (0.7)   1.8 (0.7) t(43) -2.70 .01 -1.08 -.15 -.39** 
     Discrepancy Should   1.0 (0.5)   1.5 (0.6) t(43) -2.73 .01 -.89 -.13 -.41** 
     Tentative Maybe   1.3 (0.7)   1.9 (1.1) t(43) -1.89 .07 -1.21 .04 -.31 
     Social processes Friend   8.4 (2.4) 10.9 (3.6) t(43) -2.40 .02 -4.56 -.39 

 
-.39* 

Relativity          
     Past tense Went, had   2.9 (1.5)   3.8 (1.6) t(43) -1.83 .08 -1.90 .09 -.30 
     Present tense Is, does   9.1 (2.7) 11.6 (2.8) t(43) -2.80 .01 -4.22 -.68 -.41** 
     Inclusive With, and   3.1 (1.9)   3.7 (1.2) t(19.7) -1.08 .29 -1.66 .53 -.19 
     Exclusive But   1.6 (0.9)   2.6 (1.5) t(43) -2.22 .03 -1.79 -.08 -.47* 
Note: N = 45; nmale = 15; nfemale = 30; LIWC = Linguistic Inquiry and Word Count; CI = confidence interval; LL = lower limit; UL = upper limit; Gender 
effect = effect size estimate (Eta squared) for gender differences in base rate; *p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed). 
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 Testing convergence between natural conversation and self-reported 

behavior.  The second set of hypotheses predicted the relationships between natural 

conversation and self-reported behaviors in the aggregate sample.  Linguistic markers, 

calculated by LIWC, were examined for their relationship to specific self-report measures 

(see Table 20). 

 Cognitive processing.  Linguistic markers of cognitive processing (e.g., word 

categories like insight, causation, acceptance, tentativeness) were more robustly 

correlated with self-report measures of cognitive processing than expected (see Table 20).  

Insight words, like “know,” “think,” “consider,” were found to be positively correlated to 

self-reported cognitive avoidance (i.e., “I tried not to think about it”) for the aggregate 

sample.   

Causation words, like “because,” “effect,” “hence,” were positively correlated to 

negative self-statements but negatively correlated to positive self-statements.  Causation 

words were also positively correlated to self-reported cognitive avoidance and intrusion, 

depression and perceived social constraints.  In general, causation words appeared 

associated with negative cognitive styles and emotional states.  

Words that signify discrepant cognitive processes (i.e., “should,” “would,” 

“could”) were both positively and largely correlated to negative self-statements on the 

ATQ (i.e., “I’m no good”) in the aggregate sample.  This positive correlation was still 

significant for the distressed sample, even after controlling for gender.  This is consistent 

with current cognitive models of depression that emphasize the link between negative 

cognitions and mood. 
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 Emotional processing.  Linguistic markers of emotional processing were 

examined for their relationship with self-reported measure of depression in the aggregate 

sample.  In addition, first-person pronouns were also compared with self-reported 

depression.  As displayed in Table 20, linguistic markers of emotional processing (i.e., 

positive and negative emotion words) did not significantly correlate with self-reported 

depression.  However, first-person singular pronouns (i.e., “I,” “mine,” “me”) positively 

correlated with CES-D, replicating results from prior research of the high use of singular 

first-person pronouns by depressed individuals (Rude, Gortner, & Pennebaker, 2004). 

 For the aggregate sample, first-person singular pronouns were also positively 

correlated negative self-statements, intrusive and avoidant cognitive styles, but negatively 

correlated with positive self-statements.  This is consistent with the notion that high use 

of first-person singular pronouns is associated with negative cognitive and emotional 

conditions.   

Exploratory analyses were conducted to see if these relationships held true in the 

distressed sample (N = 37) after controlling for gender.  First-person singular pronouns 

remained positively correlated with negative self-statements, cognitive avoidance, and 

depression.  In addition, exploratory analyses revealed that positive emotion was negative 

correlated with intrusive and avoidant cognitive styles in the distressed sample after 

controlling for emotion. 

 Psychological processing. Linguistic markers of psychological functioning (i.e. 

first-person singular and first-person plural) were hypothesized to be inversely related to 

self-report measures of social support.  Only first-person singular pronouns (i.e., “I,” 
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“me”) were found to have a significant negative correlation with the appraisal of social 

support as measured by the IESL (see Table 20).  This suggested that view of self may be 

tied in some way to the perceived availability of others.  First-person pronouns were not 

found to have a relationship with perceived social constraints with friends, family, or 

spouses. 
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Table 20 
 

         

Pearson Correlations Between Linguistic Markers and Self-Report Measures 
 
 

ATQ 
N=45 

 IES 
N=45 

 CES-D 
N=44 

 ISEL 
N=45 

 CARES-SF: 
Social Constraints 

LIWC 
Categories 

Positive 
 

Negative 
 

 Intrusion 
 

Avoidance 
 

   Appraisal 
 

Tangible 
 

 Family, 
friends 
N=45 

Spouse 
N=37 

Pronouns              
First-person 
singular  

-.33* .54**††  .37* .44*†  .44**†  -.33* -.16  .27 .13 

First-person 
plural 

.02 -.00  .04 -.00  -.10  .17 .07  -.023 -.03 

Psychological 
processes 

             

     Positive 
emotions 

-.00 -.00  -.37*†† -.33*†  -.22  -.12 -.15  -.17 .06 

     Negative 
emotions 

.00 .11  .14 .21  .17  -.16 -.03  .09 .18 

     Causation -.32* .39**  .34* .34*  .36*  -.29 -.27  .38* .27* 
     Insight -.20 .15  .26 .34*  .17  -.12 -.03  .15 .17 
     Discrepancy -.28 .44**†  .17 .23  .23  -.12 -.24  .15 .23 
     Tentative -.03 .04  .15 .28  .06  -.08 .04  .04 .03 
Note: ATQ = Automatic Thoughts Questionnaire; IES = Impact of Events Scale; CES-D = Centers for Epidemiologic Studies – Depression; ISEL = 
Interpersonal Support Evaluation List; CARES-SF = Cancer Rehabilitation Evaluation System-Short Form; *p ≤ .05 (two-tailed), ** p ≤ .01 (two-
tailed); †= correlation significant at p ≤ .05 for distressed group (N = 37) after controlling for gender, ††= correlation significant at p ≤ .01 distressed 
group (N = 37)  after controlling for gender. 
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Research Question 3: What is the Role of Social Support in Predicting Psychological 

Distress? 

 Participants’ self-reported social support.  The Interpersonal Support 

Evaluation List captured aggregate sample’s self-reported social support utilization.  The 

self-reported social support, displayed in Table 21, supplemented the social behaviors 

recorded by the EAR.  Tangible support was reported as the most common kind of 

interpersonal support received, followed by Belonging, Appraisal and Self-esteem, 

respectively. 

Table 21  

Self-reported Interpersonal Support Evaluation List Mean Scores by Sub-scale 

 Mean (SD) 
Appraisal 7.6 (2.9) 
Tangible 8.2 (2.3) 

Self-Esteem 7.6 (2.3) 
Belonging 7.7 (3.0) 

Note. N = 46; Scores ranged from a minimum of 1 to maximum of 10. 

 Participants also reported on their perception of social constraints.  The social 

constraints sub-scale from the Cancer Rehabilitation Evaluation System provided two 

sub-scale scores: (a) social constraints with friends or relatives, ranging from zero to 

twenty-one; (b) social constraints with spouse, ranging from zero to six.  On both scales, 

a higher number signified more perceived constraints.  The mean scores of self-reported 

social constraints suggested that participants in the aggregate sample perceived more 
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constraints that prevented them from discussing colorectal cancer with their friends or 

relatives (Mean = 6, SD = 5.4) than spouses (Mean = 2.0, SD, 2.8).  Said another way, 

spouses were perceived as more readily assessable for support than friends or relatives. 

 Testing convergence of observed and self-reported social support and 

depression.  Two hypotheses were initially proposed to address the expectation that self-

report and behavioral data about social relationships might each contribute a unique view 

on patients’ experience of depression.  The first hypothesis was that tangible support and 

emotional support, as measured by both the participant’s self-report and behavioral 

rating, would each contribute uniquely to the prediction of depressive symptoms, after 

controlling for the stage of colorectal cancer.  The second hypothesis was that social 

constraints would mediate the relationship between emotional support and depression.  

 The role of social support in predicting psychological distress was explored in two 

separate analyses.  First, hierarchical multiple regression was used to test the hypothesis 

that instrumental support, as measured by Tangible Support on the ISEL, and emotional 

support, as measured by both the participant’s self-report (COPE) and SECSI behavior 

rating, would each contribute uniquely to the prediction of depressive symptoms, as 

measured by CES-D, after controlling for the stage of colorectal cancer.  Second, a 

mediation analysis was conducted to examine the second hypothesis that lack of 

emotional support mediates the relationship between social constraints and depression, as 

measured by the social constraints sub-scale of the CARES-SF, behavior rating of social 

support, and self-report measure of depression (CES-D).   
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 Hierarchical multiple regression was used to assess the ability of three variables 

(Tangible Support, Emotional Support, talking to others about interpersonal issues) to 

predict level of depression (CES-D), after controlling for stage of cancer.  Preliminary 

analyses were conducted to ensure no violation of the assumptions of normality, linearity, 

multicollinearity and homoscedasticity.  Stage of cancer was entered at Step 1 and 

explained .4% of the variance in depression level.  After entry of Tangible Support, 

Emotional Support, and behavior rating of emotional support at Step 2, the total variance 

explained by the model as a whole was 32.1% [F(4, 42) = 5.0, p < .01].  The three 

measures added in Step 2 accounted an additional 32% of the variance of depression after 

controlling for stage of cancer, R squared change = .32 [F change (4, 42) = 6.53, p ≤ 

.001].  In the final model, only one predictor, Tangible Support, was statistically 

significant (Beta = -.56, p ≤ .001) in predicting self-reported depression.  The model, 

displayed in Table 22, suggested that Tangible Support has a negative relationship with 

self-reported depression, that is, the more tangible support perceived, the fewer the 

depressive symptoms endorsed. 
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Table 22 

Hierarchical Multiple Regression Coefficients 

 
B Std. Error b 

Standardized 
Beta  

Step 1    
Constant 15.40 2.07  
Cancer stage  .00  .00 .06 

Step 2    
Constant 41.03 6.68  
Cancer stage 1.88 E-5 .00 .00 
Emotional 
support  -.06 .83 -.01 
Tangible 
support -3.05 .78  -.56* 
Interpersonal 
issues 
conversation    .28 .49 .08 

Note. R2 = .004 for Step 1; ∆R2 = .32 for Step 2 (p ≤ .001); * p < .001 

Next, a mediation analysis was used to assess the ability of talking to others about 

interpersonal issues to mediate the relationship between self-reported social constraints 

and self-reported depression.  In the first step, the effect of the independent variable (self-

reported social constraints) on the dependent variable (self-reported depression) was 

evaluated.  A preliminary analysis was conducted to ensure the assumptions of 

multicollinarity, normality, linearity and homoscadicity were met.  The model produced 

an R square of .27, which was statistically significant, [F (1, 42) = 15.26, p < .001].  Self-

reported social constraints accounted for 26.6% of the variance in self-reported 

depression.  In the second step, the relationship between the independent variable (social 

constraints) on the hypothesized mediator (behavior rating of talking to others about 

interpersonal issues) was analyzed.  However, social constraints were not found to be 
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correlated with the behavior rating of talking to others.  Therefore, the mediation analysis 

was terminated as there was no relationship between the two variables. 
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Chapter V: Discussion 

Summary and Discussion of Findings 

 How valid was the EAR in capturing the daily activities of colorectal cancer 

patients?  The study results provided preliminary evidence of the EAR’s practicality and 

usefulness for gathering acoustic data about the activities of study participants.  

Participants completed a seven-item questionnaire about their experiences with the EAR 

device.  On a 5-point scale ranging from 1 (not at all) to 5 (a great deal), they rated 

aspects of the obtrusiveness of the EAR (i.e., “To what degree did you feel 

uncomfortable wearing the EAR?”; “To what degree did the EAR change your 

behavior?).  Participants reported a moderate degree of awareness of the EAR which is 

consistent with previous evaluations of EAR obtrusiveness reported by college student 

samples (Mehl & Holleran, 2007; Mehl & Pennebaker, 2003).  However, though 

participants reported moderate awareness of wearing the EAR, they reported that their 

awareness of the device minimally changed their behavior and talking.  These findings 

are also consistent with prior research in which subjects reported the degree to which the 

EAR changed their behavior and talking as minimal (Mehl & Holleran, 2007; Mehl & 

Pennebaker, 2003a). 

 The EAR was perceived by study participants as not particularly distracting or 

influential on their social interactions.  The self-reported degree to which participants 

believed that others recognized the EAR or that the EAR influenced others’ behaviors 

was consistent with, if not slightly less, than rates reported in previous studies (Mehl & 

Holleran, 2007; Mehl & Pennebaker, 2003a).  Previous research suggested that 
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participants have a brief period of heightened awareness, but after approximately two 

hours, participants habituate to the method (Mehl & Holleran, 2007).  It is likely that this 

phenomenon of habituation also occurred with the current sample given their only 

moderate awareness of the EAR.  For example, in the current study, participants were 

found to have infrequently mentioned the EAR device in conversation, mentioning it in 

about less than 1% of the recorded time intervals.   

 The participants’ relative comfort with wearing the device was also reflected in 

their high degree of compliance wearing the EAR.  The behavioral marker of 

noncompliance, coded as “not wearing the EAR,” was relatively infrequent – in less than 

1% of the monitoring period were participants found not to be wearing the EAR.  The 

compliance rate in the present study was higher than in previous studies where college 

students were found to not wear the EAR about 2-9% of their time awake (Mehl & 

Holleran, 2007).  It was possible that behaviorally-assessed compliance was actually 

overestimated in the current study as the EAR might not have been worn but ambient 

sounds were recorded and coded.  However, given the high compliance rates in prior 

research, the study’s compliance rate of at least 99% was both plausible and promising 

for future research. 

 What do the daily lives of colorectal patients look like?  The EAR provided a 

look into the lives of both distressed and non-distressed individuals with colorectal 

cancer.  The data painted a picture of individuals whom, despite a history of cancer, 

continue to engage in life – working, loving, and living.  Nearly half continued to work at 

least part-time and the majority reported being able to fulfill their roles as employees, 
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spouses, parents, grandparents to a moderate degree.  Colorectal patients, as a whole, 

reported their most troublesome physical symptom was fatigue followed closely by sleep 

disturbances.  Of colorectal cancer-specific symptoms, distressed participants reported 

worse body image and sense of the future than non-distressed participants.  The degree to 

which health problems intruded on day-to-day life varied widely.  For a subset of men, 

sexual dysfunction was a significant concern, far more than for females.  And, colorectal 

patients with stomas indicated a fair degree of problems with managing their stomas.   

 The mental health of the colorectal patients was less positive and possibly equally 

burdensome as physical symptoms.  The majority of the sample was selected for distress.  

Not surprisingly, the distressed participants scored higher than the non-distressed 

participants on both the CES-D and positive symptom count subscale of the BSI.   

 While colorectal patients’ internal world was tinged with sadness and general 

distress, their external world was characterized by solitary acts of daily living.  Colorectal 

patients spent their most time in their home alone.  Contrary to expectations, being 

outside the home was associated with greater depression for both the aggregate and 

distressed samples.  One possible explanation is that outside the home, patients were 

stretched to complete jobs, tasks, and roles that taxed their energy and reminded them of 

their physical and emotional limitations.  In the privacy and safety of their home, 

individuals watched television, talked on the phone, and cared for children.  Television 

might have been substitute for human companionship as it was often on in the 

background.  Nearly a third of all waking time captured television sounds.  Only a quarter 

of waking time included interacting with others either inside or outside the home.   
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 When the patients did interact with others, they were nearly five times more likely 

to engage in one-on-one conversations than group conversations.  Their conversations 

most often included dialogue exchanging information about non-personal topics (i.e., 

“…I’m fine. Well, do you want me to bring J*** home?” and “…it takes about an hour 

and fifteen minutes to get there and then come back and then I have to…”).  Colorectal 

patients most common task-oriented conversations were around everyday pragmatic 

issues (i.e., “Um. What do you want? Look in the kitchen;” “Um. Yes, I need to make an 

appointment with Dr. J?”).   

 Actual discussion of interpersonal issues was rare and more likely to occur with 

females.  Even rarer were conversations about conflict or cancer.  Disclosure, supportive, 

and caring comments were the most common kinds of interpersonal conversation.  For 

example, one participant soothed a child saying “Come here.  Are you okay? Okay.  

Come here, come here, come here…” and another participant shared: 

“I’m telling you right now it is very unsettling. The first half of the book 
is a tear jerker. He is not writing it this way, it just is. Well, it is for me, 
because I’ve been though a few things. So, I can relate to some things I’d 
rather not. You know?” 
 

Those who did engage in disclosure reported experiencing more emotional support from 

others.  However, it appeared that much of the relating between colorectal patients and 

others was limited to general conversation and gossip, as in “I met someone today that 

said they met your mom today.”  These casual conversations comprised the bulk of 

conversations.   
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 Contrary to expectations, conversations tended stay light in mood.  Laughter 

accompanied conversation more often than any other behavioral indicator of mood (i.e., 

sighing, arguing, crying).  In fact, not one study participant was recorded crying during 

the two-day recording period.  The lack of negative emotional expression was not, unto 

itself, an indication of pathology.  Bereavement research literature underscored that 

healthy resilience to loss often includes the expression of positive emotion (Bonanno, 

2004; Wortman & Silver, 1989).  Research showed that the use of positive emotion and 

laughter was a hallmark of those who weather adversity well; positive emotion can quiet 

negative emotion or increase contact with important people in one’s social network 

(Bonanno, 2004).   

 Of course, it is possible to have too much of a good thing.  The expression of 

positive emotion at the expense of avoiding emotionally-laden topics can be problematic.  

A gloomy interpretation of the lack of negative emotion expressed by the study 

participants, plus the participants’ tendency to veer away from more serious topics of 

conversations, is that the colorectal patients felt somewhat constrained about discussing 

with friends their cancer-related distress.  They felt slightly more comfortable talking 

about their cancer with spouses or significant others. 

Individuals with colorectal cancer were more likely to accept, and receive, 

tangible support from others (i.e, receiving a ride to the doctor’s office) than directly 

discuss their cancer with friends and family.  Colorectal cancer patients also turned 

inwards to cope with their disease.  Sources of strength and comfort included a positive 

sense of self (i.e., “Most people I know think highly of me”) and a sense of belonging 
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(i.e., to a group of people perceived to be available to do things with).  Though the study 

participants indicated they were using social support to cope to a moderate degree, the 

use of social support to cope may not have been enough to successfully buffer against 

their physical and emotional symptoms.  Research literature demonstrated robustly that 

social support is associated with psychological well-being (Akechi, Okamura, Yamawaki, 

& Uchitormi, 1998; Nausheen, 2007) and the distressed participants in the study might 

benefit from strengthening their perception of the social support available to them. 

 The words spoken by colorectal patients in conversation provided another lens 

through which to examine their cognitive and emotional well-being.  When in 

conversation, colorectal patients frequently referenced themselves (i.e., “…put all the car 

seats in my car in case I decided to be crazy and go somewhere with four kids” or “I was 

just curious”).  Data from aggregate sample replicated the association between first-

person singular pronouns and depressive symptoms found in prior research.  First-person 

singular pronouns have been found to be associated with depressed individuals and 

indicative of self-focused attention that contributes to the maintenance of dysphoric mood 

state (Rude, Gartner, & Pennebaker, 2004; Sloan, 2005).   

Exploratory analyses also provide preliminary evidence that first-person singular 

pronouns were positively correlated with negative self-statements, cognitive avoidance 

and depression in the distressed sample after controlling for gender.  Colorectal patients’ 

use of first-person singular pronouns likely signified enhanced self-focus and 

preoccupation with their internal and physical experiences.  Research showed that 

rumination such as this is strongly linked to depression onset and vulnerability to 
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depression reoccurrence (Gortner, Rude, & Pennebaker, 2006) and may provide an 

opportunity for therapeutic intervention.    

 Another interesting finding was that first-person plural pronouns like “we,” “us,” 

“our” were relatively scarce.  First-person plural pronouns evoke connectedness between 

self and other.  The infrequency of first-person plural pronouns brings to mind patients’ 

physical isolation and the perception of social constraints.   The lack of connectedness 

and emotional distance between self and others may have contributed to the scarcity of 

first-person plural pronouns.  In contrast, second-person pronouns were the second most 

common pronoun type after first-person singular pronouns.  “You,” “yours” – these 

words address the other as a separate object from the self.  The frequency of second-

person pronouns was in keeping with the study participants’ tendency to operate 

relatively independently of others. 

 Are behavior markers and self-report data correlated?  The first set of 

hypotheses concerned the correlations in the aggregate sample between observed and 

self-reported behaviors for a selection of constructs: social support, physical 

functioning/activity level, and depression.   

 Social support.  Behavioral markers of social support (amount of time spent in 

general conversation, conversation about interpersonal issues, and disclosing in 

conversation) were compared with self-reported interpersonal support, coping styles, and 

cognitive styles.  The self-reported perception of interpersonal support was not correlated 

with actual frequency of conversation.  This suggested that the perception of social 

support was somewhat independent from the experience of conversing with others.  
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Appraisal of social support may vary by individual and be more of a reflection of internal 

perceptions of social support than external face-to-face interactions.  For example, when 

appraising for social support, some individuals may place more emphasis on more 

tangible forms of support (i.e., doing something for someone) than talking about 

problems.   

 In the current study, frequencies of both general conversation and intimate 

conversation were not correlated with coping style or maladaptive cognitive styles.  

There was one exception – conversation containing personal disclosures was positively 

correlated with self-reported coping through emotional support.  This was consistent with 

literature documenting the positive relationship between emotional disclosures and 

experiencing emotional support from others (Figueiredo, Fries, & Ingram, 2004; 

Frattaroli, 2006; Rinaldis, Pakenham, & Lynch, 2010).  In the current study those 

participants who perceived themselves as using emotional support to cope actually did 

disclose more in conversation.  In this instance, perceived behavior and observed 

behavior aligned.  Furthermore, additional exploratory analysis found that the correlation 

between personal disclosure in conversation and self-reported use of emotional support to 

cope remained positive in the distressed sample. 

 Conversation frequency was not significantly correlated with depression as 

initially hypothesized for the aggregate sample, nor was it related in the distressed 

sample.  Regardless of the conversation type (general, task-oriented, social talk, 

interpersonal issues), conversation frequency was not related to self-reported depression.  

This was contrary to expectations and somewhat surprising.  Previous research on 
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interpersonal relationships and depression suggested that emotional expression to others 

can positively assist in coping with cancer (Stanton, Revenson, & Tennen, 2007) while 

failure to disclose cancer concerns was associated with low social support, high 

unsupportive social interactions and poor emotional well-being (Figueridredo, Fries, & 

Ingram, 2004).  However, Nezlek, Hampton, & Shean (2000) found a lack of relationship 

between depression and social activity.  Depressed and non-depressed people had the 

same frequency of social activity, but compared with the nondepressed participants, 

depressed participants found their interactions to be less enjoyable and less intimate, and 

they felt less influence over their interactions (Nezlek, Hampton, & Shean, 2000). 

Previous research also found EAR-derived cues of talking to be unrelated with self-

reported depression scores on the Beck Depression Inventory-Short Form (BDI-SF) in a 

college sample (Mehl, 2006).  Mehl (2006) suggested that daily behaviors like conversing 

in daily life can be determined by other reasons than being depressed.  Conversation 

frequency may be more a function of job status, relationship factors or personality than 

self-reported depression. 

 The degree to which behavior cues, like conversation and socialization frequency, 

link with depression may depend on the severity of the depression.  One important EAR 

study documented that observers were more accurately able to identify depressed 

individuals based on EAR-derived cues (i.e., talking, socializing) for those moderately-

to-severely versus mildly depressed (Mehl, 2006).  A possible explanation was that the 

cues used by observers to identify depressed individuals (i.e., social withdrawal, mood) 

tend to accurately merge with behavioral cues for more severely depressed individuals 
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(Mehl, 2006).  Though the present study did not find a correlation between conversation 

frequency and self-reported depression in a sample of distressed patients, it is possible if 

observers were asked to rate the individuals on their level of depression based on EAR-

derived cues, they might be able to accurately differentiate the more depressed colorectal 

cancer study participants from the less depressed participants. 

 Physical functioning/ activity level.  Study results failed to support hypotheses 

that time spent outside the home was positively correlated with active coping and 

inversely correlated with depression for the aggregate sample.  Time spent outside the 

home environment was unrelated to active coping and positively correlated with 

depression.  The reason for the positive relationship between time outside the home and 

depression was unclear.  Perhaps the demands of tasks and roles that took individuals 

outside the home taxed their already-strained physical resources, resulting in a more 

depleted state and heightened susceptibility to depression.  Or, it was possible that 

demands outside the home may have highlighted individuals’ physical limitations (i.e., 

difficulties with bowel functioning) and, consequently, led to maladaptive thought 

processes like unfavorable comparisons, catastrophizing, or hopelessness that, in turn, 

exacerbate depression.  More research is needed to examine the relationship between 

functioning outside the home and depression. 

 Depression.  It was hypothesized that other behavior manifestations of depression 

(i.e., sleeping, social withdrawal) would be associated with self-reported depression.  

Study results were contrary to expectations: the amount of time spent sleeping and 

socializing were unrelated to self-reported depression.  This was consistent with the 
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current study’s finding that depression was unrelated to talking with others.  It appears 

that self-reported depression did not correspond to any of the hypothesized behavior 

manifestations.  Exploratory analyses of the distressed sample revealed similar null 

findings.   

 Prior research offers reassurance that the gap between self-report and behavior 

was due to human perception rather than measurement error.  Mehl (2006) also reported a 

mismatch between anticipated clinical behavioral indicators of depression and the 

reported internal depression experiences.  Mehl found participants’ BDI-SF scores were 

unconnected to behavioral manifestations of depression (i.e., time spent alone, talking, on 

entertainment, socializing) for college students; however, as mentioned earlier, observers 

were able to accurately assess for depression in more depressed individuals (Mehl, 2006).  

Mehl and Vazire (2008) explored this phenomenon in more depth in a study that 

compared self- and other-ratings of daily behavior to EAR-measured behavior 

frequencies.  They found that accuracy of self and other to predict behavior varied across 

behaviors.  For example, others predicted more accurately than individuals how often 

someone would socialize (Vazire & Mehl, 2008).  In general, Varize and Mehl (2008) 

found that self- and other- reports not only can accurately reflect actual behavior, each 

may provide unique predictive validity about how a person behaves in daily life.   

 It is worth exploring in future research the biases and confounding factors that 

might distort the ability of individuals with mood disorders to accurately predict the 

frequency of certain behaviors.  It might be that those in the throes of mental health 

disorders like depression or anxiety, which are characterized by strong internal 
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experiences, are less accurate than others are in judging behavior frequency because of 

the cognitive and affective distortions that accompany those disorders. 

 How does psychological functioning manifest in natural conversation? The 

second set of hypotheses concerned the relationships between linguistic markers of 

psychological functioning and self-report measures.  To what extent were internal states 

expressed through natural language?  LIWC, a word count-based text analysis program, 

was applied to transcripts of participants’ spoken language.  Three linguistic dimensions 

were examined in the aggregate sample: cognitive processing (i.e. word categories 

insight, causation, and discrepancy), emotional processing (i.e. positive and negative 

emotion words) and psychological functioning (i.e. first-person singular and first-person 

plural). 

 Linguistic markers of cognitive processing.  Study results partially supported the 

proposed hypotheses that the word categories of insight, causation, and discrepancy 

would moderately correlate with self-report measures of cognitive processing (e.g., IES 

and ATQ).  For example, causation and insight words were significantly related to the 

avoidance subscale of the IES.  Discrepancy words (e.g., “should,” “would,” “could”) 

were positively correlated with negative self-statements in both the aggregate sample and, 

after controlling for gender, in the distressed sample.  The current study results implied 

that, in general, cognitive processing language was coupled with self-reported negative 

cognitions as measured by the IES and ATQ. 

An interesting finding was that causation words like “because,” “effect, and 

“hence” were moderately correlated to all of the self-report cognitive subscales.  
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Causation words were correlated with negative and positive self-statements, the two 

subscales of the ATQ, and also with the intrusion and avoidance subscales of the IES.  

This is consistent with prior research that associated causal words with negative states of 

mind.  Pennebaker, Mayne, and Francis (1997) found that when people increased their 

use of causal words, they were less likely to ruminate about the death of a loved one; 

however, increased use of causal words was also associated with lower levels of positive 

states of mind one year later.  Owen and colleagues (2006) reported that higher use of 

cognitive processing words in written text was connected with greater levels of mood 

disturbance for individuals with high degrees of emotional suppression.  The significance 

of causal words in the present study was unclear though prior research has hypothesized 

that causal language was associated with attempts to organize thoughts (Boals & Klein, 

2005; Pennebaker & Francis, 1996).  Causal language in writing samples over several 

days have found those who use an increasing number of causal words from the beginning 

to the last day of writing benefited the most (Klein & Boals, 2001; Mehl & Pennebaker, 

2003; Pennebaker, Mayne, & Francis, 1997).   

 Linguistic markers of emotional processing.  Results failed to support the 

hypothesized relationship between linguistic markers of emotional processing (e.g., 

positive and negative emotion words) and the self-report measure of depression, CES-D.  

No significant relationship was found though linguistic indicators of positive emotion 

trended towards a significant negative correlation with the CES-D (r = -.22).  The lack of 

a significant correlation between positive or negative emotion words with depression may 

have been due to the sampling context.  Study participants were living their daily lives, 
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not primed for the emotional expression tasks (i.e., writing paradigm) often used in 

emotional expression research (Pennebaker, Mehl, & Niederhoffer, 2003).  

Environmental factors, like being at work or in transit, or interpersonal factors, like being 

alone or experiencing social constraints, may have prevented emotion disclosure in the 

present study and, thus, prevented capturing the likely relationship between expressed 

emotion and depression. 

 Additional exploratory analyses found that positive emotion words were 

negatively correlated with intrusive and avoidant cognitions as reported on the Impact of 

Events Scale.  The negative correlations were robust for both the aggregate sample and 

the distressed sample, even after controlling for gender in the distressed sample. 

 Linguistic markers of psychological functioning.  It was hypothesized that 

linguistic markers of psychological functioning (e.g., first-person singular and first-

person plural) would be inversely related to self-report measures of social support (e.g., 

Interpersonal Support Evaluation List (IESL); Cancer Rehabilitation Evaluation System – 

Short Form (CARES-SF)).  Only one relationship was found to be significant in the 

aggregate sample: first-person singular pronouns were negatively correlated with 

appraisal of social support.  Those who perceived themselves as being alone and isolated 

were more likely to reference themselves in the first-person.  Depression may have 

factored into the relationship between feeling alone and isolated and the use of first-

person pronouns.  As mentioned previously, the present study replicated previous 

research demonstrating that frequent use of first-person pronouns was strongly linked to 

depression (Campbell & Pennebaker, 2003; Mehl, 2006; Rude, Gortner, & Pennebaker, 
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2004; Sloan, 2005).  Depressive self-focus may lead individuals to self-refer more often 

and to perceive themselves as alone.  An interesting finding was that the perception of 

lack of social support, not actual tangible support available, was associated with use of 

first-person singular pronouns.  This finding suggests that, when in distress, it mattered 

less if one actually received help from others than if one perceived others as available for 

support.     

 What is the role of social support in predicting psychological distress?  The 

third set of hypotheses concerned the role of social support in predicting psychological 

distress, specifically depression.  The hypothesized model was that tangible support, as 

measured by ISEL, and emotional support, as measured by both the participant’s self-

report (COPE) and behavioral rating, would each contribute uniquely to the prediction of 

depressive symptoms as measured by CES-D, after controlling for the stage of colorectal 

cancer.  Though the model created with tangible support, emotional support, and 

behavior rating of support was found to account for 32% of the variance of depression 

after controlling for stage of cancer, only tangible support statistically predicted self-

reported depression.  The primacy of tangible support in coping with colorectal cancer 

has been documented in prior research.  Northouse and colleagues (2000) reported the 

strongest predictor of adjustment to colorectal cancer was the spouse’s ability to carry out 

various roles.  It appeared that for colorectal patients there was a certain amount of 

practical aid needed and lack of hands-on assistance was linked to greater depression.  It 

may have been that the current sample’s physical health and/or logistical, pragmatic 
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needs trumped needs for emotional disclosure.  However, when tangible support was 

unavailable, emotional processing might have helped patients to cope in the long-term.  

 It was also hypothesized that the use of emotional support to cope would mediate 

the relationship between social constraints and depression, as measured by the social 

constraints sub-scale of the CARES-SF, behavior rating of social support, and self-report 

measure of depression (CES-D).  Though social constraints significantly predicted 

depression, social constraints and the behavior rating for emotional support were not 

correlated.  Therefore, the data failed to support the hypothesized mediation.   

 The importance of tangible support and social constraints to depression was 

interesting to contemplate in the context of the two theories of emotional processing 

discussed in Chapter II: the A-to-D emotion theory (Pennebaker & Chung, 2007) and 

social cognitive processing theory (Lepore, 2001).  Recall that the A-to-D emotion theory 

grew out of the expressive writing research literature and proposed that the optimal level 

of emotional processing is achieved by describing an experience with a moderate 

number, neither too few nor too many, of written words.  Language is seen as a tool to 

help organize related thoughts and emotions into a coherent story, promoting coping and 

adjustment.  The social cognitive processing model dovetails on the A-to-D emotion 

theory as it focused not on writing, but on spoken language, and theorized that social 

constraints negatively interfere with the verbal processing of trauma by preventing 

opportunities for supportive responses from others that facilitate processing.  

 Based on these theories, it might be expected that frequency of disclosure to 

others, as well as constraints that prevent disclosure, would predict depression.  The 



 

97 

 

present study did not find that either self-reported emotional support or behavior ratings 

of support (i.e., the frequency of disclosure to another) were related to depression.  

However, the presence of social constraints directly contributed to depression.  How can 

it be that received emotional support did not link to depression but barriers to receiving 

support did contribute to depression?  It may be that social constraints to receiving 

support around colorectal cancer led to greater emotional suppression and cognitive 

avoidance which previous research linked to depression (Rude, Maestras, & Neff, 2007).  

The current study demonstrated that social constraints played a vital role in coping with 

colorectal cancer and directly supported the social cognitive processing model by 

identifying one mechanism, social constraints, through which the social environment 

affected adjustment to colorectal cancer.  This finding was consistent with previous 

research on the negative effect of social constraints with cancer populations (Badr & 

Taylor, 2006; Lepore & Revenson, 2007; Roberts, Lepore, & Helgeson, 2006).   

The inability of emotional disclosure, or use of emotional support to cope, to 

predict depression in the current study was contrary to the robust evidence that emotional 

support for other types cancer lead to better adjustment (Classen, Koopman, Angel, & 

Spiegel, 1996; Owen et al., 2006; Quartana, Laubmeier, & Zakowski, 2006).  This may 

be due, in part, to methodological problems like a small sample or limits of the CES-D to 

clinically measure depression.  Alternatively, depression and distress experienced by the 

current sample may have stemmed from physical and logistical problems common for 

colorectal cancer patients.  The ability to use emotional support to cope may have been 

hampered by physical needs and, therefore, played a minor role in predicting depression.   
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Strengths and Limitations of the Study 

The present study demonstrated the feasibility of ecological momentary 

assessment technology, the EAR, on a new population, colorectal cancer patients.  The 

EAR provided unobtrusive observation of real-world behavior of colorectal cancer 

patients, an improvement over experience sampling procedures that can be disruptive.  

The EAR-derived data provided the opportunity for an outsider to observe the daily 

activities of patients in their natural environments.  This study laid the groundwork for 

future research on potential psychosocial interventions that would be realistic, utilitarian, 

and impactful for colorectal patients.   

Study limitations included several technical limitations of the EAR method.  First, 

sampling acoustics via the EAR device may not have allowed for the accurate detection 

of behaviors that occurred at a low frequency (e.g., emotional disclosure).  It may be that 

to properly assess the relationship between emotional disclosure and depression, 

emotional disclosure levels need to be manipulated and assessed more directly via 

experimental tasks.  Another limitation to the EAR technology was that it assessed only 

acoustical behaviors and missed critical visual information like facial expressions that 

often are important source of information regarding interpersonal behavior and internal 

mood states.    

The current study design also assessed behaviors over only a weekend.  Though 

this was consistent with previous research designs that utilized the EAR, a two day 

sampling period was likely limited in the amount of information conveyed about an 

individual’s life.  The current study also lacked interrater reliability between coders who 
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coded the EAR data with the SESCI system, though previous research has consistently 

documented high rates of interrater reliability (Mehl & Holleran, 2007). 

Another limitation of the current study was its inability to propose a model that 

systematically explained the differences in individual behavior.  In addition, the lack of a 

control group, or comparison group in general, limited the degree to which the results 

could be interpreted.  

Conclusion 

Social health research is evolving to assess the seemingly trivial, but likely 

important, conversations and activities of patients in hopes of understanding what leads 

to better health outcomes.  The EAR device allows researchers to perch like a fly on a 

wall, listening in on the everyday activities of individuals diagnosed with a life-changing 

disease.  In the current study, the EAR allowed researchers to not only access these 

everyday activities, but to begin to quantify the physical, psychological and social impact 

of colorectal cancer.  The acoustic data revealed a sample that, though married or 

partnered, spent most of their time alone with only television for company.  Medical 

appointments were infrequent, but chronic medical problems and depression were 

common. 

 This study also operated on the premise that the sample of patients’ real-world 

conversations captured by the EAR device conveyed an inner world of psychological and 

social meaning relevant to health outcomes.  Linguistic analyses unpacked the 

spontaneous spoken language of the colorectal cancer patients to reveal a pattern of 
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cognitive processing and self-reference that corresponded with distress, depression and 

negative view of self. 

 A unique feature of the study allowed for data from participants’ natural settings 

to be compared with pen-and-paper measures.  Consistent with other research (Vazire & 

Mehl, 2008), the EAR-derived data provided a separate perspective on social and 

emotional constructs beyond self-report measures.  Contrary to initial expectations, the 

EAR-derived data had limited convergence with self-reported data.  For example, 

behaviors that are considered clinical indicators of depression (e.g., time spent sleeping, 

social isolation) did not correlate with self-reported depression.  In this study, it was not 

the objective time spent socializing but the perception of less time spent socializing that 

corresponded with depression.  These discrepancies between self-report and quantified 

activities are intriguing and suggest that the two perspectives each independently provide 

rich and unique health-relevant information. 

 In many ways, the current study is exploratory, providing a demonstration of the 

flexibility and utility of ecological momentary assessment through the EAR technology.  

The potential uses of the EAR with cancer patients are numerous – tracking pre- and 

post- data, capturing specific social interactions, obtaining natural language with yet-to-

be-determined health implications.  The EAR will allow for a multi-method approach that 

can expand the findings of the present study and further our understanding of social 

processes and language use in coping and health.   
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Appendix A: Healthy Expressions Questionnaire Packet 

Courtesy of Dr. Cindy Carmack Taylor  
 

Patient ID # ____________________ 
 
I have read the description of the study, and I have decided to participate in the research 
project described here.  I understand that I may refuse to answer any (or all) of the 
questions at this or any other time.  I understand that there is a possibility that I might be 
contacted in the future about this, but that I am free to refuse any further participation if I 
wish. 
 
During the course of this study, the research team at The University of Texas M.D. 
Anderson Cancer Center (UTMDACC) will be collecting information about me that they 
may share with health authorities, study monitors who check the accuracy of the 
information, individuals who put all the study information together in report form.  By 
answering the questions, I am providing authorization for the research team to use and 
share my information at any time.  If I do not want to authorize the use and disclosure of 
my information, I may choose not to answer these questions.  There is no expiration date 
for the use of this information as stated in this authorization. 
 
I may withdraw my authorization at any time, in writing, if my information can be used 
to identify me.  For information on the Notice of Privacy Practices, please call 713-792-
2933. 
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Patient ID #___________________ 
Demographic/Medical Information 

 
 
 
 
 
Date:        Date of Birth:     
 
1) Gender:      a)  Male  b)  Female 
 
2) What category best describes your ethnic background? 

a) Hispanic or Latino 
b) Not Hispanic or Latino 

 
3) What category best describes your race? (choose all that apply) 

a) American Indian or Alaska Native 
b) Asian 
c) Black or African American 
d) Native Hawaiian or Pacific Islander 
e) White 

 
4) What is your highest level of education? 

a) Never received high school diploma/GED 
b) High school diploma/GED 
c) Technical/vocational degree 
d) Some college level credits or 2 year college degree 
e) Bachelor’s degree 
f) Master’s degree 
g) M.D., Ph.D., or other advanced degree 

 
5) What is your current employment status? 

a) Employed full time 
b) Employed part time 
c) Unemployed 
d) Retired 

 
6) On average, how many hours per week do you work?   
 
7) Choose the category that best describes your occupation.  (Check past occupation if you are 

retired). 
a) Skill or Craft (e.g., mechanic) 
b) Machine operator (e.g., drive heavy equipment) 
c) Manual labor (e.g., maintenance worker) 
d) Scientific technical (e.g., computer programmer) 
e) Service worker (e.g., security worker) 
f) Clerical, office, or sales (e.g., customer service) 

Please read each question and answer as accurately as possible. Your answers are 
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g) Professional, managerial, or administrative (e.g., accountant) 
 

8) What is your present marital status? 
a) Single   d) Living with significant other 
b) Married   e) Separated 
c) Divorced 

 
 
 
 
 
 
YES NO  1.  Heart Attack 
 
YES     NO                  2.  Heart failure (You may have been short of breath and the       

doctor may have told you that you had fluid in your lungs or 
that your heart was not pumping well.) 

 
YES     NO                  3.  Heart condition such as angina or heart arrhythmia (irregular 

beats) 
 
YES     NO                  4.  Circulation problems (Have you ever had an operation to 

unclog or bypass the arteries in your legs?) 
 
YES NO  5.  Hypertension (high blood pressure) 
 
YES     NO                  6.  Stroke, cerebrovascular accident (CVA), blood clot or bleeding 

in the brain or transient ischemic attack (TIA) 
 
YES     NO             7.  Paralysis (Do you have difficulty moving an arm or leg as a 

result of  the stroke or CVA?) 
 
YES     NO                  8.  Lung problems (emphysema, chronic bronchitis or chronic 

obstructive lung disease – COPD) 
 
   If yes, do you take medicines for your lung disease?   YES     NO 
 
YES NO  9.  Asthma 
 
   If yes, do you take medications for your asthma?    YES   NO 
 
    If you are taking medicines for your asthma: 
 
   I take medicines only with flare-ups for my asthma.    YES   NO 

Health History - Please indicate if you have EVER HAD any of the following 

problems. If yes, then answer the follow-up question. 
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   I take medicines regularly, even when I am not 
   having a flare-up.         YES   NO 
 
YES NO  10. Ulcers(stomach ulcers or peptic ulcer disease) 
 
   If yes, has this condition been diagnosed by endoscopy  
   (where a doctor looks into your stomach through a scope 
   or an upper GI or barium swallow study (where you  

swallow chalky dye and then x-rays are taken)?     YES     NO 
 
 
 
 
Health History cont. 
YES NO  11. Diabetes (high blood sugar) 
 
   If yes, how is your diabetes treated? 
 
    I modify my diet    YES NO 
    I take medicines by mouth   YES NO 
    I take insulin injections   YES NO 
 
   Has the diabetes caused any of the following problems? 
 
    Problems with my kidneys   YES NO 
    Eye problems treated by an ophthalmologist YES NO 
 
YES NO  12. Kidney problems 
 
   If yes, have you ever had: 
 
    Poor kidney function (blood tests show high  

creatinine)     YES NO 
Hemodialysis or peritoneal dialysis  YES NO 
Have you ever had kidney transplantation     YES     NO 

 
YES NO  13. Rheumatoid arthritis 
 
   If yes, do you take medicines for it regularly? YES NO 
   Do you have Lupus (systemic lupus erythematosus)?YES NO 
   Do you have polymyalgia rheumatica?  YES NO 
 
YES NO  14. Alzheimer’s Disease, or another form of dementia 
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YES NO  15. Cirrhosis, or serious liver damage 
 
YES NO  16. Leukemia or polycythemia vera 
 
YES NO  17. Lymphoma 
 
YES NO  18. Cancer (other than skin cancer, leukemia or lymphoma) 
   Please specify        
 
   If yes, has the cancer spread or metastasized to other 
   parts of the body?     YES NO 
 
YES NO  19. AIDS 
 
YES NO  20. Seizures or epilepsy 
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Health History cont. 
When were you first diagnosed with colon or rectal cancer?     
    
What was your disease stage at diagnosis?                            
 
Are you currently undergoing treatment?   Yes  No 
If yes, list current treatment(s)        
            

 
What past treatments have you received? (please answer all) 

 
Yes No  Surgery  Date:     
Yes No  Radiation  Date:     
Yes No  Chemotherapy  Date:     
Yes No  Hormone Therapy Date:     
Yes No  Other   Date:     
 

Please list any other treatments you have received as a result of your colon or rectal 
cancer: 
             
             
 
Please list any other medical conditions: 
             
             
             
 
Are you having any medical problems NOW?  (for example, pain in your joints): 
             
             
             
 
Please list any other  past surgeries: 
Date:    Type of surgery:       
Date:    Type of surgery:       
Date:    Type of surgery:       
 
 
Have you ever been hospitalized?     YES NO 
Date:    Reason:        
Date:    Reason:        
Date:    Reason:        
 
Have you been hospitalized within the past 6 months?  YES NO 
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Date:    Reason:        
 
Are you allergic to anything?      YES NO 

If yes, please specify:                      
 
 
 
Are you currently attending any of the following: 
 
YES NO Colon or rectal cancer support group 
 
YES NO Other support group, please specify                            
 
YES NO Family/marital counseling 
 
YES NO Individual counseling 
 
YES NO Counseling from a religious leader 
 
YES NO Other, please specify                     
 
MEDICATIONS: 
 
Please list any prescribed medicines: 
 
Name of 
Medicine 

Dose How often 
Taken 

Time last taken Reason for taking 
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Please list any over-the-counter medicines: (for example, Tylenol, Sudafed, etc.) 
 
Name of 
Medicine 

Dose How often 
Taken 

Time last taken Reason for taking 
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Centers for Epidemiologic Studies – Depression (CES-D) 

On the line next to each statement, please circle the number for each statement which 
best describes how often you felt or behaved this way - DURING THE PAST WEEK.  
 

DURING THE PAST WEEK: RARELY 
OR 

NONE OF 
THE 

TIME 
(LESS 
THAN 

 1 DAY) 

SOME 
OR A 

LITTLE 
OF THE 

TIME 
 

(1 TO 2  
DAYS) 

OCCASIONA
LLY OR A 

MODERATE 
AMOUNT 
OF TIME 
(3 TO 4 
DAYS) 

MOST 
OR 

ALL 
OF 

THE 
TIME 

 
 

(5 TO 7 
DAYS) 

1.  I was bothered by things that 
usually don’t bother me. 

0 1 2 3 

2.  I did not feel like eating; my 
appetite was poor. 

0 1 2 3 

3.  I felt that I could not shake off the 
blues even with help from my family 
or friends. 

0 1 2 3 

4.  I felt that I was just as good as 
other people. 

0 1 2 3 

5.  I had trouble keeping my mind on 
what I was doing. 

0 1 2 3 

6.  I felt depressed. 0 1 2 3 

7.  I felt that everything I did was an 
effort. 

0 1 2 3 

8.  I felt hopeful about the future. 0 1 2 3 

9.  I thought my life had been a 
failure. 

0 1 2 3 

10. I felt fearful. 0 1 2 3 
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11. My sleep was restless. 0 1 2 3 

12. I was happy. 0 1 2 3 

13. I talked less than usual. 0 1 2 3 

14. I felt lonely. 0 1 2 3 

15. People were unfriendly. 0 1 2 3 

16. I enjoyed life. 0 1 2 3 

17. I had crying spells. 0 1 2 3 

18. I felt sad. 0 1 2 3 

19. I felt that people dislike me. 0 1 2 3 

20. I could not get “going.” 0 1 2 3 

 
Brief Symptom Inventory (BSI) 
 
INSTRUCTIONS: 
 
Below is a list of problems and complaints that people sometimes have.  Read each one 
carefully, and circle one of the numbered descriptors that best describes HOW MUCH 
DISCOMFORT THAT PROBLEM HAS CAUSED YOU DURING THE PAST 7 
DAYS INCLUDING TODAY.  Do not skip any items.  If you change your mind, erase 
your first answer completely.  Read the example below before beginning, and if you have 
any questions please ask the technician. 
 

EXAMPLE 
HOW MUCH WERE YOU 
DISTRESSED BY: 

Not At 
All 

A Little 
Bit 

Moderately Quite 
A Bit 

Extremely 

1. Body aches 0 1 2 3 4 
 
 
 

HOW MUCH WERE YOU 
DISTRESSED BY: 

Not At 
All 

A Little 
Bit 

Moderately Quite 
A Bit 

Extremely 

1. Nervousness or shakiness inside 0 1 2 3 4 
2. Faintness or dizziness 0 1 2 3 4 
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HOW MUCH WERE YOU 
DISTRESSED BY: 

Not At 
All 

A Little 
Bit 

Moderately Quite 
A Bit 

Extremely 

3. The idea that someone else can 
control     your thoughts 

0 1 2 3 4 

4. Feeling others are to blame for most 
of your troubles 

0 1 2 3 4 

5. Trouble remembering things 0 1 2 3 4 
6. Feeling easily annoyed or irritated 0 1 2 3 4 
7. Pains in heart or chest 0 1 2 3 4 
8. Feeling afraid in open spaces 0 1 2 3 4 
9. Thoughts of ending your life 0 1 2 3 4 
10. Feeling that most people cannot be 

trusted 
0 1 2 3 4 

11. Poor appetite 0 1 2 3 4 
12. Suddenly scared for no reason 0 1 2 3 4 
13. Temper outbursts that you could 

not control 
0 1 2 3 4 

14. Feeling lonely even when you are 
with people 

0 1 2 3 4 

15. Feeling blocked in getting things 
done 

0 1 2 3 4 

16. Feeling lonely 0 1 2 3 4 
17. Feeling blue 0 1 2 3 4 
18. Feeling no interest in things 0 1 2 3 4 
19. Feeling fearful 0 1 2 3 4 
20. Your feelings being easily hurt 0 1 2 3  4 
21. Feeling that people are unfriendly 

or dislike you 
0 1 2 3 4 

22. Feeling inferior to others 0 1 2 3 4 
23. Nausea or upset stomach 0 1 2 3 4 
24. Feeling that you are watched or 

talked about by others 
0  1 2 3 4 

25. Trouble falling asleep 0 1 2 3 4 
26. Having to check and double check 

what you do 
0 1 2 3 4 

27. Difficulty making decisions 0 1 2 3 4 
28.  Feeling afraid to travel on buses, 

subways, or trains 
0 1 2 3 4 

29.  Trouble getting your breath 0  1 2 3 4 
30.  Hot or cold spells 0 1 2 3 4 
31.  Having to avoid certain things, 

places, or activities because they 
frighten you     

0 1 2  3 4 
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HOW MUCH WERE YOU 
DISTRESSED BY: 

Not At 
All 

A Little 
Bit 

Moderately Quite 
A Bit 

Extremely 

32.  Your mind going blank 0  1 2 3 4 
33.  Numbness or tingling in parts of 

your body 
0 1 2 3 4 

34.  The idea that you should be 
punished for your sins 

0 1 2 3 4 

35.  Feeling hopeless about the future 0 1 2 3  4 
36.  Trouble concentrating 0  1 2 3 4 
37.  Feeling weak in parts of your 
body 

0 1 2 3 4 

38.  Feeling tense or keyed up 0 1 2 3 4 
39.  Thoughts of death or dying 0 1 2 3 4 
40.  Having urges to beat, injure, or 
harm  
       someone 

0 1 2 3 4 

41.  Having urges to break or smash 
things 

0 1 2 3 4 

42.  Feeling very self-conscious with 
others 

0 1 2 3 4 

43.  Feeling uneasy in crowds 0 1 2 3 4 
44.  Never feeling close to another 
person 

0 1 2 3 4 

45.  Spells of terror or panic 0 1 2 3 4 
46.  Getting into frequent arguments 0 1 2 3 4 
47.  Feeling nervous when you are left 
alone 

0 1 2 3 4 

48.  Others not giving you proper 
credit for your achievements 

0 1 2 3 4 

49.  Feeling so restless you couldn’t sit 
still 

0  1 2 3 4 

50.  Feelings of worthlessness 0 1 2 3 4 
51.  Feeling that people will take 

advantage of you if you let them 
0 1 2 3 4 

52.  Feelings of guilt 0 1 2 3 4 
53.  The idea that something is wrong 

with your mind 
0 1 2 3 4 
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EORTC QLQ-C30 (version 3) 
 
We are interested in some things about you and your health. Please answer all of the 
questions yourself by circling the number that best applies to you. There are no "right" or 
"wrong" answers. The information that you provide will remain strictly confidential. 
 
  
Your birthdate (Day, Month, Year):  
Today's date (Day, Month, Year):   
                          
           
 
1. Do you have any trouble doing strenuous activities,  
 like carrying a heavy shopping bag or a suitcase? 1 2 3 4 
 
2. Do you have any trouble taking a long walk? 1 2 3 4 
 
3. Do you have any trouble taking a short walk outside  
 of the house? 1 2 3 4 
 
4. Do you need to stay in bed or a chair during the day? 1 2 3 4  
 
5. Do you need help with eating, dressing, washing  
 yourself or using the toilet? 1 2 3 4 
 
During the past week:    
                      
6. Were you limited in doing either your work or other 
 daily activities? 1 2 3 4 
 
7. Were you limited in pursuing your hobbies or other 
 leisure time activities? 1 2 3 4 
 
8. Were you short of breath? 1 2 3 4 
 
9. Have you had pain? 1 2 3 4 
 
10. Did you need to rest? 1 2 3 4 
 
11. Have you had trouble sleeping? 1 2 3 4 
 
12. Have you felt weak? 1 2 3 4 
 
13. Have you lacked appetite? 1 2 3 4 
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14. Have you felt nauseated? 1 2 3 4 
 
15. Have you vomited? 1 2 3 4 

Please go on to the next page 
 
During the past week:                                        
Not at   A           Quite        Very 
     
              All         
Little    A Bit        Much  
 
16. Have you been constipated? 1 2 3 4 
 
17. Have you had diarrhea? 1 2 3 4 
 
18. Were you tired? 1 2 3 4 
 
19. Did pain interfere with your daily activities? 1 2 3 4 
 
20. Have you had difficulty in concentrating on things, 
 like reading a newspaper or watching television? 1 2 3 4 
 
21. Did you feel tense? 1 2 3 4 
 
22. Did you worry? 1 2 3 4 
 
23. Did you feel irritable? 1 2 3 4 
 
24. Did you feel depressed? 1 2 3 4 
 
25. Have you had difficulty remembering things? 1 2 3 4 
 
26. Has your physical condition or medical treatment 
 interfered with your family life? 1 2 3 4 
 
27. Has your physical condition or medical treatment 
 interfered with your social activities? 1 2 3 4 
 
28. Has your physical condition or medical treatment 
 caused you financial difficulties? 1 2 3 4 
 
 
For the following questions please circle the number between 1 and 7 that best applies to 
you 
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29. How would you rate your overall health during the past week? 
 
  1 2 3 4 5 6 7 
 
 Very poor      Excellent 
 
 
30. How would you rate your overall quality of life during the past week? 
 
  1 2 3 4 5 6 7 
 
 Very poor      Excellent 
 
© Copyright 1995 EORTC Study Group on Quality of Life. All rights reserved. Version 3.0 
 

EORTC  QLQ – CR38 
 
Patients sometimes report that they have the following symptoms or problems. Please 
indicate the extent to which you have experienced these symptoms or problems during 
the past week. Please answer by circling the number that best applies to you. 
  

During the past week : Not at         A        Quite       Very 

       All  Little     a Bit       Much   
 
31. Did you urinate frequently during the day? 1 2 3 4 
32. Did you urinate frequently during the night?  1 2 3 4 
33. Did you have pain when you urinated?  1 2 3 4 
34. Did you have a bloated feeling in your abdomen?  1 2 3 4 
35. Did you have abdominal pain?  1 2 3 4 
36. Did you have pain in your buttocks?  1 2 3 4 
37. Were you bothered by gas (flatulence)?  1 2 3 4 
38. Did you belch?  1 2 3 4 
39. Have you lost weight?  1 2 3 4 
40. Did you have a dry mouth?  1 2 3 4 
41. Have you had thin or lifeless hair as a result  
 of your disease or treatment?  1 2 3 4 
42. Did food and drink taste different from usual?  1 2 3 4 
43. Have you felt physically less attractive as a result  
 of your disease or treatment?  1 2 3 4 

44.  Have you been feeling less feminine/masculine as a  1 2 3 4 
       result of your disease or treatment?                       

45. Have you been dissatisfied with your body? 1 2 3 4 
46. Were you worried about your health in the future?  1 2 3 4 
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During the past four weeks: Not at         A        Quite       Very 

       All  Little     a Bit       Much   

 
47. To what extent were you interested in sex?  1 2 3 4 
48. To what extent were you sexually active  

(with or without intercourse)?  1 2 3 4 
49. Answer this question only if you have been sexually  

active: To what extent was sex enjoyable for you?  1 2 3 4 
 
 
During the past four weeks: Not at         A        Quite       Very 

       All  Little     a Bit       Much   
 

For men only: 
 
50. Did you have difficulty getting or maintaining an erection? 1 2 3 4 

51.    Did you have problems with ejaculation 
         (e.g., so-called "dry ejaculation")? 1 2 3 4 

 

Only for women who have had intercourse: 
 
52. Did you have a dry vagina during intercourse? 1 2 3 4 

53. Did you have pain during intercourse?                          1 2 3 4 

54.    Do you have a stoma (colostomy bag)? No                 Please answer questions 55 to                        
(Please circle No or Yes) Yes              Please skip questions 55 to 61 and 
answer questions 62 to 68 

 
During the past week:             Not at       A       Quite    Very                                     

All     Little     a Bit   Much 

Only for patients WITHOUT a stoma (colostomy bag): 
 
55. Did you have frequent bowel movements during the day?      1 2 3 4 

56.  Did you have frequent bowel movements during the night?  1 2 3 4 

57.  Did you feel the urge to move your bowels 
       without actually producing any stools?  1 2 3 4 

58.  Have you had any unintentional release of stools?  1 2 3 4 

59.  Have you had blood with your stools?  1 2 3 4 

60.  Have you had difficulty in moving your bowels?  1 2 3 4 

61.  Have your bowel movements been painful?  1 2 3 4 
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Only for patients WITH a stoma (colostomy bag): 
 
62. Were you afraid that other people would be able to hear your stoma?  1 2 3  

63. Were you afraid that other people would be able to smell your stools? 1 2 3  

64. Were you worried about possible leakage from the stoma bag?  1 2 3  

65. Did you have problems with caring for your stoma?  1 2 3 4 

66. Was your skin around the stoma irritated?  1 2 3 4 

67. Did you feel embarrassed because of your stoma?  1 2 3 4 

68. Did you feel less complete because of your stoma?  1 2 3 4 
©  Copyright 1994 EORTC Study Group on Quality of Life. All rights reserved. (phase III module) 

 
 

 
IMPACT OF EVENTS SCALE (IES) 

 
Subject Number: _____________________  Today's Date: ______/______/______ 

 
Think about your colon or rectal cancer. 
Below is a list of comments made by people after stressful life events. 
Please check each item, indicating how frequently these comments were true for you DURING 
THE PAST SEVEN DAYS.  If they did not occur during that time, please mark the "not at all" 
column. 
                                                    

 NOT AT 
ALL 

RARELY SOMETI
MES 

OFTEN 

1.   I thought about it when I 
didn't mean to. 

    

2.   I avoided letting myself get 
upset when I             thought 
about it or was reminded of it. 

    

3.   I tried to remove it from 
memory. 

    

4.   I had trouble falling asleep or 
staying asleep, because of 
pictures or thoughts about it that 
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came into my mind. 

5.   I had waves of strong 
feelings about it. 

    

6.   I had dreams about it.     

7.   I stayed away from 
reminders of it. 

    

8.   I felt as if it hadn't happened 
or it wasn't real. 

    

9.   I tried not to talk about it.     

10. Pictures about it popped into 
my mind. 

    

11. Other things kept making me 
think about it. 

    

12. I was aware that I still had a 
lot of feelings about it, but I 
didn't deal with them. 

    

13. I tried not to think about it.     

14. Any reminder brought back 
feelings about it. 

    

15. My feelings about it were 
kind of numb. 
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 Automatic Thoughts Questionnaire-Revised 
 

Listed below are a variety of thoughts that pop into people’s heads.  Please read 
each thought and indicate how frequently, if at all, the thought occurred to you over 
the last week.  Please read each item carefully and check the appropriate answers.  
 
 Not at 

all 
Sometimes Moderately 

often 
Often All 

the 
time 

1. I feel like I’m up against the 
world. 

     

2.  I’m no good.      
3. I’m proud of myself.      
4. Why can’t I ever succeed?      
5.  No one understands me.      
6.  I’ve let people down.      
7.  I feel fine.      
8.  I don’t think I can go on.      
9. I wish I were a better person      
10.  No matter what happens, I 

know I’ll make it. 
     

11.  I’m so weak.      
12.  My life’s not going the way 

I want it to. 
     

13.  I can accomplish anything.      
14. I’m so disappointed in 

myself. 
     

15. Nothing feels good anymore.      
16. I feel good.      
17. I can’t stand this anymore.      
18.  I can’t get started.      
19.  What’s wrong with me?      
20.  I’m warm and comfortable.      
21.  I wish I were somewhere 

else. 
     

22. I can’t get things together.      
23. I hate myself.      
24.  I feel confident I can do 

anything I set my mind to. 
     

25. I’m worthless.      
26.  Wish I could just disappear.      
27.  What’s the matter with me?      
28.  I feel very happy.      
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 Not at 
all 

Sometimes Moderately 
often 

Often All 
the 

time 
29.  I’m a loser.      
30.  My life is a mess.      
31.  I’m a failure.      
32. This is super!      
33. I’ll never make it.      
34. I feel so helpless.      
35. Something has to change.      
36.  There must be something 

wrong with me. 
     

37.  I’m luckier than most 
people. 

     

38. My future is bleak.      
39. It’s just not worth it.      
40. I can’t finish anything.      
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COPE 
 
The following items deal with ways you've been coping with stress in your life since you found out 
about your current health status.  There are many ways to deal with problems.  These items ask what 
you've been doing to cope with this one.  Obviously, different people deal with things in different 
ways, but we're interested in how you've tried to deal with it.  Each item says something about a 
particular way of coping.  We want to know to what extent you've been doing what the item says.  
How much or how frequently.  Don't answer on the basis of whether it seems to be working or not, 
just whether or not you're doing it.  Try to rate each item separately in your mind from the others.  
Make your answers as true FOR YOU as you can. 
 

 not at 
all 

a little 
bit 

a medium 
amount 

a 
lot 

1. I've been turning to work or other activities to 
take my mind off things. 

    

2. I've been concentrating my efforts on doing 
something about the situation I'm in. 

    

3. I've been saying to myself "this isn't real".     

4. I've been using alcohol or other drugs to make 
myself feel better. 

    

5. I've been getting emotional support from others.     

6. I've been giving up trying to deal with it.     

7. I've been taking action to try to make the situation 
better. 

    

8. I've been refusing to believe that it has happened.     

9. I've been saying things to let my unpleasant 
feelings escape. 

    

10. I've been using alcohol and other drugs to help 
me get through it. 

    

11. I've been trying to see it in a different light, to 
make it seem more positive. 

    

12. I've been trying to come up with a strategy about     
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 not at 
all 

a little 
bit 

a medium 
amount 

a 
lot 

what to do. 

13. I've been getting comfort and understanding 
from someone. 

    

14. I've been giving up the attempt to cope.     

15. I've been looking for something good in what is 
happening. 

    

16. I've been making jokes about it.     

17. I've been doing something to think about it less, 
such as going to the movies, watching TV, reading, 
daydreaming, sleeping, or shopping. 

    

18. I've been accepting the reality of the fact that it 
has happened. 

    

19. I've been expressing my negative feelings.     

20. I've been trying to find comfort in my religion or 
spiritual beliefs. 

    

21. I've been learning to live with it.     

22. I've been thinking hard about what steps to take.     

23. I've been praying or meditating.     

24. I've been making fun of the situation.     
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Interpersonal Support Evaluation List (ISEL) 
 
Below are a list of statements each of which may or may not be true about you.  
For each statement, circle 3 for “definitely true” if you are sure it is true about 
you, and 2 for “probably true” if you think it is true but are not absolutely 
certain.  Similarly, you should circle 1 for “probably false” if you think it is false 
but are not absolutely certain, and 0 for “definitely false” if you are sure that the 
statement is false. 

 
 Definitely 

False 
Probably 

False 
Probably 

True 
Definitely 

True 

1. There are several people that I 
trust to solve my problems. 

0 1 2 3 

2. If I needed help fixing an appliance 
or repairing my car, there is 
someone who would help me. 

0 1 2 3 

3. Most of my friends are more 
interesting than I am. 

0 1 2 3 

4. There is someone who takes pride 
in my accomplishments. 

0 1 2 3 

5. When I feel lonely, there are 
several people I can talk to. 

0 1 2 3 

6. There is no one that I feel 
comfortable talking to about 
intimate personal problems. 

0 1 2 3 

7. I often meet or talk with family and 
friends. 

0 1 2 3 

8. Most people I know think highly of 
me. 

0 1 2 3 

9. If I needed a ride to the airport 
very early in the morning, I would 
have a hard time finding someone 
to take me. 

0 1 2 3 

10. I feel like I am not always included 
by my circle of friends. 

0 1 2 3 

11. There really is no one who can give 
an objective view of how I am 

0 1 2 3 
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 Definitely 
False 

Probably 
False 

Probably 
True 

Definitely 
True 

handling my problems. 

12. There are several different people I 
enjoy spending time with. 

0 1 2 3 

13. I think that my friends feel that I 
am not very good at helping them 
solve their problems. 

 
0 

 
1 

 
2 

 
3 

14. If I were sick and needed someone 
(friend, family member, or 
acquaintance) to take me to the 
doctor, I would have trouble 
finding someone. 

0 1 2 3 

15. If I wanted to go on a trip for a day 
(e.g. to the beach or country), I 
would have a hard time finding 
someone to go with me. 

0 1 2 3 

16. If I needed a place to stay for a 
week because of an emergency (e.g. 
water or electricity out in my 
apartment or house), I could easily 
find someone who would put me 
up. 

0 1 2 3 

17. I feel that there is no one I can 
share my most private worries and 
fears with. 

0 1 2 3 

18. If I were sick, I could easily find 
someone to help me with my daily 
chores. 

0 1 2 3 

19.  There is someone I can turn to for 
advice about handling problems 
with my family. 

0 1 2 3 

20. I am as good at doing things as 
most other people are. 

0 1 2 3 

21. If I decided one afternoon that I 
would like to go to a movie that 
evening, I could easily find someone 
to go with me. 

0 1 2 3 
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 Definitely 
False 

Probably 
False 

Probably 
True 

Definitely 
True 

22. When I need suggestions on how to 
deal with a personal problem, I 
know someone I can turn to. 

0 1 2 3 

23. If I needed an emergency loan of 
$100, there is someone (friend, 
relative, or acquaintance) I could 
get it from. 

0 1 2 3 

24. In general, people do not have 
much confidence in me. 

0 1 2 3 

25. Most people I know do not enjoy 
the same things I do. 

0 1 2 3 

26. There is someone I could turn to 
for advice about making career 
plans or about changing my job. 

0 1 2 3 

27. I don’t often get invited to do 
things with others. 

0 1 2 3 

28. Most of my friends are more 
successful at making changes in 
their lives than I am. 

0 1 2 3 

29. If I had to go out of town for a few 
weeks, it would be difficult to find 
someone who would look after my 
house or apartment (the plants, 
pets, garden, etc.). 

0 1 2 3 

30. There is really no one I can trust to 
give me good financial advice. 

0 1 2 3 

31. If I wanted to have lunch with 
someone, I could easily find 
someone to join me. 

0 1 2 3 

32. I am more satisfied with my life 
than most people are with theirs. 

0 1 2 3 

33. If I was stranded 10 miles from 
home, there is someone I could call 
who would come and get me. 

0 1 2 3 
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 Definitely 
False 

Probably 
False 

Probably 
True 

Definitely 
True 

34. No one I know would throw a 
birthday party for me. 

0 1 2 3 

35. It would be difficult to find 
someone who would lend me their 
car for a few hours. 

0 1 2 3 

36. If a family crisis arose, it would be 
difficult to find someone who could 
give me good advice about how to 
handle it. 

0 1 2 3 

37. I am closer to my friends than most 
other people are to theirs. 

0 1 2 3 

38. There is at least one person I know 
whose advice I really trust. 

0 1 2 3 

39. If I needed some help in moving to 
a new house or apartment, I would 
have a hard time finding someone 
to help me. 

0 1 2 3 

40. I have a hard time keeping pace 
with my friends. 

0 1 2 3 
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Social Constraints* (from the Cancer Rehabilitation Evaluation System (CARES) 
 
 Never   Often 
1.  Some of my friends or relatives avoided 
talking with me about cancer. 
 

0 1 2 3 

   
 

  

2.  Some friends or relatives were uncomfortable 
when they visited me. 
 

0 1 2 3 

 
 

    

3.  Some of my friends or relatives had difficulty 
talking with me about my illness.   

0 1 2 3 

 
 

    

4.  I did not know what to say to some of my 
friends or relatives (about my cancer). 
 

0 1 2 3 

 
 

    

5.  I had difficulty asking some friends or 
relatives to do things for me. 
 

0 1 2 3 

 
 

    

6.  I had difficulty telling some friends or 
relatives about the cancer. 
 

0 1 2 3 

 
 

    

7.  My spouse and I had difficulty talking about 
the cancer and what might happen. 
 

0 1 2 3 

 
 

    

8.  My spouse and I had difficulty talking about 
our future (after getting cancer). 
 

0 1 2 3 
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9.  My spouse and I had difficulty talking about 
wills and financial arrangements. 
 

0 1 2 3 

*(CARES; Schag, Ganz, & Heinrich, 1991) 
 
Date:_________________     Study ID#_______________ 
The following questions are about your experience with wearing the EAR.  Please circle 
the number that best describes your experience. 
 
1) To what degree did you feel uncomfortable wearing the EAR? 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
2) To what degree were you generally aware of the EAR? 

 
----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
3) To what degree did the EAR change your behavior? 
 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
4) To what degree did the microphone influence your way of talking? 
 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
5) To what degree did other people recognize the EAR? 
 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
6) To what degree did the EAR influence other people’s behavior? 
 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
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7) To what degree did you talk about the EAR to other people? 
 

----------------------------------------------------------------- 
1                 2                  3                  4                   5 

 Not at all                               A great deal 
 
Please provide any comments (positive or negative) about your experience with wearing 
the EAR.           
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Appendix B:  SECSI Coding Descriptions  

 

 
Name 
 

Description 

File, Date & Time Will always be given 

Transcript Transcribe word by word what the participant alone says (Refer to Typing Conventions handout 
for details) 

Interesting Mark with an asterisk an interesting file (one that you think might be interesting to share, say at 
a conference) 

Problems No entry = everything o.k.; 1 = insufficient acoustic information (silence); 2 = bad recording 
quality;  3 = suspicion that the person was not wearing the EAR   

EAR 1 = When participant is talking about the EAR or the experiment 

With others 

0 = Subject is by him-/herself (alone); also applies if subject is surrounded by people (e.g. coffee 
shop, lecture), but not engaged in any sort of social interaction;  
1 = Subject is with ONE other person; dyadic interaction;  
2 = Subject is with A GROUP OF people (more than one person);  
criterion: count only other people in the immediate environment of the participant; he is 
interacting with them (not necessarily talking); if e.g. you know from the interval before that 
he/she is hanging out with friends but in this specific interval he/she doesn’t talk, mark category 

Talking  
0 = If participant is not talking at all 
1 = Subj. was talking during this 30 sec interval; talking to himself would be  ‘with others’ = 0; 
when subj. on the phone, mark this category, too. 

IM 1 = When participant is chatting on-line  - If participant is alone while chatting mark a 0 for 
w/others 
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On the phone 1 = subj. was on the phone;   - If participant is alone while talking on the phone mark a 0 for 
w/others 

TALKING TO MALE = 1  if talking to 1 Male   /   2 if talking to 2 or more Males 
 FEMALE = 1  if talking to 1 Female   /   2 if talking to 2 or more Females 
 MIXED SEX  = 1  if talking to a group of males and females 

 CAN”T TELL = 1 if you can’t tell who the participant is talking to  (e.g. useful when talking on 
the phone or IM) 

CONVERSATIONAL 
PURPOSE  

 Task-oriented talk 

Practical Everyday 
Talk:   

talk that deals with everyday pragmatic issues; the conversation has a functional pragmatic 
purpose;  
e.g., “who carries out the trash”, “Have you called your friend”; “Can you give me a ride”, 
“thank you for dinner” 

School / Job Talk      

Any conversation about pragmatic school stuff; task-oriented, instrumental talks to professors, 
class-mates or studying. 
e.g., “did you do the readings?”, “How is the exam going to look like”, not: “I am scared about 
my grades”. 

 Social talk 

Small-Talk    

The purpose of the interaction is completely non-instrumental; neither of the interaction partner 
shows involvement or has any special interest;  
e.g., “how are you”; “how was your weekend”; “something slipped out of my pocket”, “I 
stepped onto something.” “What are you up to?” 

Dialogue/ Converse     
Any conversation that has the purpose to exchange thoughts, information, values, ideas about a 
(non-personal) topic; it could be about news of the day, about political issues, philosophical 
topics, theoretical ideas; important is that it is not about hot emotional stuff, but about cold facts, 
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information only 
e.g., “Aren’t Muslims not supposed to drink alcohol?”; “you heard that the WTC was 
attacked?”, “why is he gonna want a shirt? Why does he always want another shirt?” 

Gossiping/ guys & 
girls talk     

Any talk that is about other people, chatting, spreading rumors, etc.  e.g., “Did you know that a 
and b are dating?”, “Oh, that guy is cute”, “Girls are like that”, “Wow. Did you see that mullet. 
We just passed….” 

 Talk about interpersonal issues 

Disclosure 
Sharing of personal thoughts, feelings, emotions 
e.g., “I feel so shitty”; “I like gospel music a lot”, “I am scared about my grades in class”; “I 
have a crush on x” 

Validation/ Self-
assurance 

The person validates / verifies the other person’s world-view, self-concept; providing 
reassurance, “back support”; saying something to make the other person feel good, personal 
compliments (not just ‘thank you’);  
e.g., “you look great”, “I agree with you, you should dump him”, “yeah, you are completely 
right” 

Support/ caring/ help 
help as a friend is offered; support, showing that one cares, listening to problems, provide a 
shoulder to cry on, “friendship counseling”; note: except validation, this is an extra category 
e.g., “How can I help you?”, “You should dump him.”, “Don’t stress out too much.” 

Conflict 
Talk about an interpersonal conflict, argument, fight;  
e.g., “I’ll knock you out”, “I don’t like when you do that”, “I hate you” “why are you making 
such a big deal out of it?” 

 Location 
Apartment 1 = Subject is at home or at a friend's house 

Outdoors 1 = subject is outdoors, defined as subject is able to see the sky; driving in a car or bus would 
NOT be considered as outdoors 

in Transit defined as subject engaged in driving a car, riding a bike, riding on the bus, … 
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Restaurant / Coffee 
shop / bar 

1 = subject is in a coffee shop, a restaurant, a cafeteria, bar; if he/she is eating mark eating, if 
he/she is studying mark studying; studying in a coffee shop would be this category but not 
amusement, having dinner with some friends in a restaurant would be this category and 
amusement; having some beer in a bar applies to this category, too  

other public places 
Subject is in any other public place, which could be a place on the campus, the computer lab, the 
library, a grocery store, a concert, a video game hall; mark studying, amusement or anything else 
according to the activity in this place 

 Activity 

Radio / Music 
1 = there is some Music (CD, tape, etc.) or Radio in the background; it is not important whether 
the subject is only listening to music or doing other things, too; DON'T MIX UP WITH TV; 
music in public places (concert, movie) is NOT radio / music; only music from media 

TV 1 = TV is on; irrespective of whether it is just playing in the background or subject is engaged in 
watching a movie 

Computer 1 = Subject is working on the computer; you hear the typing noise;  

Studying/ Reading 1 = Subject is engaged in reading / studying;  might be hard to figure out; might take place in 
library, coffeeshop, at home etc 

Working 1 = Subject is working; e.g. cashier at HEB, waiter at a restaurant, … mark environment-
category that fits the job 

Eating 1 = Subject is eating or preparing food; this could be at home, in a restaurant, a coffeeshop, … 

Lecture/ Class 1 = Subject is attending a lecture or in class; lecturer does NOT count as ‘with others’; if subject 
talking to someone during the lecture, mark ‘talking’ and ‘with others’ (1 or 2) 

Sport 1 = Subj. is doing sports, working out; could be jogging, playing soccer, football, baseball, 
working out in the gym or engaged in any other physical activity 

Entertainment  1 = activities that count as entertainment; e.g., going to a football game, going to a movie 
theater, playing video games in a game hall 

Socializing 1 = socializing; hanging out with others; e.g. watching a movie alone is entertainment but not 
socializing; inviting friends for dinner is socializing but not entertainment 
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Sleeping 1 = participant sleeping; also for naps; at night usually mark first  all the way to the last interval 
without sound (EAR in different room, mic off). 

 Mood 

Laughing 1 = Subject laughing; if you cannot figure out who is laughing, be liberal, just assume it was the 
subject who was laughing 

Singing 1 = Subject singing or whistling 
Crying 1 = Subject crying or whining 
Arguing 1 = Subject is arguing with, yelling at, screaming at, shouting at, mad at another person 
Sighing 1 = Subject sighing (sighing is predictor of heart disease!!!) 
 Health 

Coughing/sneezing 1 = Any sign of illness; coughing, sneezing, sniffing, groaning, moaning, … any acoustic sign of 
health problems, NOT: complaints about or references to physical symptoms 
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Appendix C:  Intercorrelation Between Study Variables  

Means, Standard Deviations, and Intercorrelations of Study Variables for Participants as a Function of Group  
Study Variables 1 2 3 4 5 6 7 8 9 10 11 M SD 

1. ATQ Positive __ -.62** -.69** -.38** -.39** .43** .53** -.35* .23 .34* .61** 21.59 9.87 

2. ATQ Negative -.62** __ .76** .59** .43** -.45** -.40** .36* -.12 -.16 -.40** 20.39 24.99 

3. CES-Dab -.63** -.74** __ .66** .58** -.59** .61** .52** -.11 -.18 -.48** 17.44 12.35 

4. IES Intrusion -.31 .56** .65** __ .70** -.38** -.36* .46** .03 -.15 -.35* 7.39 8.58 

5. IES Avoidance -.35* .38* .55** .68** __ -.28* -.19 .436** -.07 -.12 -.25 7.59 8.84 

6. ISEL Appraisal .41* -.39* -.56** -.34* -.22 __ .77** -.39** -.04 .51** .12 7.57 2.86 

7. ISEL Tangible .49** -.39* -.60** -.31 -.13 .80** __ -.48** -.03 .39** .28 8.22 2.26 

8. Social constraintsc -.30 .37* .53** .44** .43** -.43** -.43** __ .08 -.11 -.09 6.00 5.36 

9. Use of active 
copingde .24 -.02 .01 .17 .12 -.20 -.12 .10 __ .3 .33* 5.35 1.93 

10. Use of emotional 
support coping .28 -.07 -.06 -.05 -.02 .46** .37* -.10 .21 __ .16 5.74 2.14 

11. EORTC QLQ-
C30 Global Health .54** -.35* -.40 -.28 -.17 .04 .21 .01 .34 .06 __ 64.46 20.72 

M 20.21 23.82 19.68 8.34 8.68 7.16 8.08 6.13 5.03 5.42 61.58   
SD 9.56 26.22 12.19 9.00 9.17 2.98 2.39 5.35 1.72 2.18 20.62   
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Note. All cases have greater than 10 recorded time intervals.  Intercorrelations for the aggregated (distressed and non-distressed) sample (N = 46) are 
presented above the diagonal, and intercorrelations for distressed sample (N = 38) are presented below the diagonal.  Means and standard deviations for 
the aggregated sample are presented in the vertical columns, and means and standard deviations for the distressed sample are presented in the horizontal 
rows. ATQ = Automatic Thoughts Questionnaire; CES-D = Centers for Epidemiologic Studies – Depression; IES = Impact of Events Scale; ISEL = 
Interpersonal Support Evaluation List; EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Quality of Life Core 
Questionnaire (EORTC QLQ-C30; a N = 45 for aggregated sample; b N = 37 for distressed sample; c N = 45 for aggregated sample; d N = 43 for 
aggregated; e N = 36 for distressed sample; *p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed). 
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