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ABSTRACT 

 

EVALUATION OF A RANDOMIZED CLINICAL TRIAL OF A PSYCHOEDUCATIONAL 

INTERVENTION ON LONG-TERM QUALITY OF LIFE, NEGATIVE  

AFFECT, PROGRESSION AND SURVIVAL IN  

HEAD AND NECK CANCER PATIENTS 

 

Lara A. Trevino, PhD 

 

The University of Texas at Arlington, 2011 

 

Supervising Professor:  Angela Liegey Dougall, PhD 

The relationship between psychological and physiological factors that impact health is 

an important consideration for daily life, illness prevention, treatment, and recovery in cancer 

patients.  Psychological functioning may impact overall immune functioning, which may affect 

efficacy of cancer treatment and disease outcomes.  Unfortunately, how psychological variables 

and quality of life during treatment may impact progression or survival has not been 

systematically studied. There is a growing body of research suggesting that psychological 

factors are important predictors of quality of life among cancer survivors. The purpose of the 

present study was to evaluate the effects of a randomized clinical trial of a psychoeducational 

intervention and to understand the effects of psychological variables and quality of life on 

progression and survival in patients with head and neck cancer.  Patients (N=91) receiving 

treatment for head and neck cancer at the University of Pittsburgh Medical Center were 
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randomized to the intervention group (n=51) or the information control group (n=40). Data 

collection included psychological and health behavior variables at the time of the intervention, 

and at one month, six months and 12 months following completion of the intervention.  Medical 

chart information was collected including recurrence and survival information up to five years 

following initial treatment.  Patients with head and neck cancers who had higher levels of 

baseline depression, anxiety, and distress and received the intervention did not differ on their 

levels of depression, anxiety, and subjective distress compared to an information control group.  

Quality of life did not significantly change after the intervention, and there were no differences 

between the intervention group and the control group.  Patients with head and neck cancer who 

received the intervention and were smokers at baseline, did not show a reduction in smoking 

behaviors compared to smokers in the usual care control group.  The survival rate was higher 

than expected in the present study, and the proposed models could not be analyzed.  However, 

exploratory Kaplan Meier and Cox regression analyses were conducted.  Exploratory Cox 

regression analysis showed that baseline levels of depression, anxiety, distress and quality of 

life did not predict recurrence and survival times within the first five years following initial 

diagnosis and treatment.  However, cancer stage was predictive of survival and weekly tobacco 

and alcohol use was predictive of progression.  Understanding the long-term effects of 

psychological variables and quality of life among cancer patients undergoing treatment can 

improve our understanding of how a patient’s overall psychological health may impact 

progression and survival.  
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CHAPTER 1 

INTRODUCTION 

Head and neck cancer is a debilitating disease that comprises 2% of all cancers 

currently diagnosed in the United States (American Cancer Society, 2010).  This type of cancer 

can be especially disfiguring due to the surgical interventions that are used to treat the cancer. 

Following surgery, patients may lose functionality of speech, and experience disruptions in 

eating and drinking behaviors.  These adverse effects of treatment may decrease patients’ 

quality of life, and many may become self-conscious regarding these behaviors, resulting in an 

increase in psychological distress (Vickery, Latchford, Hewison, Bellew, & Feber, 2003).  

Psychological stress may, in turn, impact cancer progression and survival through its 

relationships with health behaviors, quality of life (QOL), and underlying physiological changes.  

Activation of stress pathways can cause the release of neuroendocrine factors that impact 

immunity.  Due to the relationship between cancer and the immune system, it has been 

proposed that psychological distress and psychiatric diagnosis may impact development and 

progression of cancer, and ultimately impact survival.  Additionally, intermediate outcomes, 

such as health behaviors and quality of life have been examined as predictors of cancer 

progression in relation to psychological variables.  Therefore, it is important to examine factors 

that may improve progression and survival in these patients in order to develop targeted 

interventions that could improve progression and survival outcomes.   

Though improvements to cancer treatments have been made in the last few decades, 

the survival rate of this cancer demographic has remained stable over the last 30 years (Sturgis 

& Cinciripini, 2007).  Previous interventions for patients with head and neck cancers have 

targeted improving quality of life and psychological functioning or have focused on smoking 

cessation as possible ways of improving progression and survival.  Unfortunately, the effects of 
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these psychological or educational interventions have been examined independently. The 

current study combined these two approaches so that both psychological and educational 

information was provided to patients in order to provide maximum benefit. The present study 

had two primary aims. First, to examine a combined psychoeducational intervention as part of a 

randomized clinical trial in order to determine its effectiveness at decreasing depression, 

anxiety, and distress, promoting smoking cessation, and improving quality of life over one year 

following the intervention. The second aim was to examine these post-intervention outcomes as 

predictors of five-year disease progression and survival outcomes. These effects were 

examined after taking into account important demographic, disease, and treatment variables 

that are known predictors of progression and survival.  

To begin, I will review the scope of head and neck cancer and discuss a conceptual 

model of the relationship between head and neck cancer and psychological variables, such as 

stress, specifically looking at how stress may affect progression and identifying mechanisms 

associated with stress and progression.  I will then review some of the factors that have been 

identified as significant predictors of progression and survival, including psychological variables, 

such as depression, anxiety, and distress, QOL, and health behaviors, especially smoking 

cessation (De Graeff et al., 2001; Duffy et al., 2002; Fang, Liu, Tang, Wang, & Ko, 2004).  Other 

predictors of survival, such as demographic variables, disease, and treatment-related 

predictors, will be discussed.  Additionally, interventions that have been developed to target 

these predictors and improve treatment outcomes in this specific population will be reviewed. 

1.1 Head and Neck Cancer 

 Head and neck cancer is a debilitating form of cancer that can cause disfigurement and 

loss of functionality as a result of treatment.  Almost half of head and neck cancer patients 

(45.7%) undergo surgery as the initial form of treatment (Funk et al., 2002).  The disfiguring 

effects of surgery on a patient can cause distress, affecting treatment outcomes as a result 

(Pandey et al., 2007).  The distress experienced by the patient has been shown to be positively 
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related to anxiety and depression following treatment (Pandey, et al., 2007), and depression 

has been indicated as a predictor of progression and survival in cancer patients (Satin, Linden, 

& Phillips, 2009).  The relationship between stress and cancer and moderators of that 

relationship will be discussed next. 

When genetic mutations occur that govern cell proliferation, the immune system, in a 

healthy individual, detects these changes and acts to eliminate the potentially rapid cell 

proliferation.  Cancer develops as a result of the failure of the immune system to detect 

cancerous neoplasms that developed as a result of genetic mutations governing cell 

proliferation (Reiche, Nunes, & Morimoto, 2004).  When the tumor is discovered and a 

diagnosis of cancer is made, the patient undergoes various treatments, such as surgery, 

radiation, chemotherapy, or immunotherapy that puts additional physical stress on the body 

(Baum, Trevino, & Dougall, 2011).  Additionally, the diagnosis and treatment process may be 

especially distressing to the patient and may cause additional physiological stress to occur, 

possibly affecting the response to further mutations.  The relationship between cancer, stress 

and disease outcomes has been examined, as well as factors, such as health behaviors, that 

may alter disease outcomes.  Andersen et al. (1994) proposed a model that showed the 

relationship between cancer, stress, and disease course (Figure 1.1).  This model proposed that 

cancer diagnosis and treatment caused the patient to experience stress.  This stress directly 

affected immunity through central nervous system innervations and the release of 

neuroendocrine factors (i.e. the sympathetic nervous system and the hypothalamus-pituitary-

adrenal axis), which, in turn, affected immunity and disease course.  Additionally, the stress 

associated with cancer diagnosis and treatment reduced quality of life.   Patients with head and 

neck cancer have to adapt to changes in physical appearance and functionality as a result of 

treatment.  These adjustments can lead to increased depression and anxiety and reduced 

quality of life, ultimately impacting disease course  (Fang, et al., 2004; Gritz et al., 1999).  For 

example, Fang et al. (2011) found that head and neck cancer patients who reported higher 
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depressive and anxiety symptoms showed higher levels of vascular endothelial growth factor, 

which promotes angiogenesis and vasculogenesis. This indicated that the impact of 

psychological variables on physiological factors may ultimately impact progression of head and 

neck cancers. 

 

 

Figure 1.1. Modified proposed model of cancer, stress, and disease course by 
Andersen et al. (1994). 

Decreases in quality of life can have a direct impact on health behaviors, such as diet, 

exercise, and smoking.  Patients with head and neck cancer have to adjust to eliminating 

smoking and alcohol use, which has proven difficult in this population (Gritz et al., 1993).  These 

health behaviors affect immunity, which again, ultimately impacts disease course (Andersen, 

Kiecolt-Glaser, & Glaser, 1994).  Therefore, this model has been useful in conceptualizing the 

ways that stress can impact immunity and disease course in head and neck cancer patients.   

Factors that affect stress levels in cancer patients that can ultimately impact 

progression and survival include psychological variables, such as depression, anxiety, or 

distress, behavioral variables, such as smoking and alcohol cessation, and quality of life in 
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various domains of the patient’s life, such as social or physical functioning.  Improving 

psychological functioning, quality of life, and educating patients on the importance of eliminating 

or adopting certain health behaviors have been the target of many psychological and 

educational interventions that have been developed by researchers in the hopes of improving 

disease outcomes in cancer patients.  Using this model of disease course in cancer patients, 

the present study examined the relationship between psychological variables, health behaviors 

and their impact on QOL and progression and survival in head and neck cancer. 

1.2 Predictors of Progression and Survival 

Though there have been reductions in smoking incidence rates and improvements in 

treatment, five year survival rates in head and neck cancers have remained stable over the past 

30 years at 57% (Piccirillo, Costas, & Reichman, 2007).  It is important to identify variables that 

may determine a patient’s potential for progression of the disease and whether or not they will 

survive in order to improve the survival rates of this cancer demographic.  Based on Andersen’s 

theoretical model of the relationship between stress and cancer, researchers have sought 

variables that predict progression and survival and can be targeted by psychological or 

educational interventions to improve disease outcomes.  Psychological variables, such as 

depression, anxiety and distress, and quality of life and functioning following treatment have 

been examined as possible predictors of progression and survival (Mehanna, De Boer, & 

Morton, 2008).  Several demographic variables, such as age, gender, and marital status have 

been identified as significant predictors of survival three years following curative treatment 

(Karvonen-Gutierrez et al., 2008; Mehanna, et al., 2008).  Variables related to diagnosis, such 

as cancer stage, site of cancer, and nodal involvement have also been identified as predictors 

of progression and survival (Karvonen-Gutierrez, et al., 2008).  The following section will review 

the findings related to psychological variables, health behaviors, quality of life, demographic 

factors, and treatment factors as predictors of progression and survival in head and neck cancer 

patients. 
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1.2.1 Depression, Anxiety and Distress 

Depression has been studied to determine its relationship to survival in head and neck 

cancer patients.  A recent meta-analysis found that depression was a weak predictor of survival 

among patients with various cancers (Satin, et al., 2009).  Depression did not seem to be a 

significant predictor of progression; however, the authors’ note that the relationship between 

depression and cancer progression is still unclear due to a limited number of studies.   (Satin, et 

al., 2009).  This meta-analysis looked at all cancers and included only one study of head and 

neck cancers.  This one study did not look at depression as a predictor of survival in head and 

neck cancer patients, but rather looked at how QOL predicted survival (De Graeff, et al., 2001).  

However, Brown et al. (2003) found that higher depression levels were associated with 

shortened survival time in head and neck cancer patients (Brown, Levy, Zeev, & Edgar, 2003).  

These studies indicated that there may be a subtle relationship between depression and 

survival in head and neck cancer patients.   

Depression may be indirectly related to progression and survival in head and neck 

cancer through its relationship with QOL.  Kohada et al. (2005) found that depression was 

significantly related to QOL and that treatment of depressive symptoms greatly improved QOL 

in head and neck cancer patients.  Brown et al. (2003) found that depression was related to 

poorer QOL, which has been shown to be a predictor of shorter survival.  Depressive symptoms 

and poorer QOL following diagnosis were significant predictors of poor QOL at one year.  In 

another study, depression and moderate to severe comorbidities were significant predictors of 

poor QOL at diagnosis (Ronis, Duffy, Fowler, Khan, & Terrell, 2008).   

The impact of anxiety and distress have not been studied in relation to progression or 

survival in head and neck cancer, but have been related to established predictors of survival, 

such as QOL (Kohda et al., 2005), and fear of recurrence (Hodges & Humphris, 2009).  Anxiety 

and distress have been more commonly reported at time of diagnosis (Hammerlid et al., 1999), 
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compared to during or following treatment, which may limit the time frame for assessing these 

variables.   

Psychological state may impact survival; however, not enough studies have looked at 

its effect on progression to make definitive conclusions.  Depression seems to be a weak 

predictor of survival in cancer patients, whereas anxiety and distress have not been adequately 

examined.  Anxiety may be related to QOL, which has been shown to be a predictor of survival.  

The current study planned to address this by looking directly at the relationship of depression, 

anxiety, and distress through the mediator, QOL.   

1.2.2 Health Behaviors 

Health behaviors, such as smoking and drinking, have been associated with 

progression and survival in head and neck cancer patients.  Smoking increased incidence of 

head and neck cancers, specifically of the oral cavity, oro-pharynx, and larynx cancers, 

compared to non-smokers (Freedman, Abnet, Leitzmann, Hollenbeck, & Schatzkin, 2007).  

Smoking and alcohol cessation has been recommended to patients with head and neck cancer 

because those who quit smoking have a better response to treatment, decreased complications, 

and are less likely to have recurrence (Browman et al., 1993).  Continuing to smoke and drink 

following diagnosis has been shown to be related to more recurrence and shorter survival (Khuri 

et al., 2001; León et al., 2008).  Survivors of head and neck cancer have been shown to have 

lower smoking rates compared to the national smoking average (Campbell, Marbella, & Layde, 

2000).  However, patients that believed their cancer was not a result of their smoking behavior 

were three times less likely to quit (Christensen et al., 1999).  Therefore, smoking cessation and 

a patient’s beliefs regarding their smoking behavior may be important variables to consider in 

order to improve progression and survival rates in head and neck cancer. 

Though alcohol has been identified as a risk factor for head and neck cancers, alcohol 

cessation has been examined on a limited basis.  Deleyiannias, Thomas, Vaughan, and Davis 

(1996) found that abstinence from alcohol consumption was related to reduced risk of death 
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from head and neck cancer.  However, it seems that the risk for developing head and neck 

cancer among drinkers is highest in those that also smoke (Feldman, Hazan, Nagarajan, & 

Kissin, 1975).  Light drinkers who are non-smokers are only at a slightly higher risk of 

developing head and neck cancer compared to non-drinkers.  However, heavier drinkers and 

drinkers that smoke are at an increased risk for developing head and neck cancers compared to 

light drinkers that do not smoke and the general population (Feldman, et al., 1975).  It seems 

that though alcohol has been identified as a possible risk factor for developing head and neck 

cancer, to my knowledge, no studies have looked at alcohol cessation as a predictor of 

progression or survival.   

 Smoking and alcohol use are identified risk factors for developing head and neck 

cancer.  The literature indicates that smoking cessation improves treatment outcomes, as well 

as progression and survival.  Alcohol has been looked at on a limited basis, and currently, no 

studies have looked at this health behavior as a predictor of progression and survival in head 

and neck cancer patients.  The current study looked at the relationship between continued 

smoking and drinking behaviors and how they may predict survival and progression. 

1.2.3 Quality of Life 

Quality of life is a general term that is assessed on several domains, including 

emotional well-being, physical well-being, and social well-being (Cella et al., 1993).  Emotional 

well-being encompasses how a patient is feeling regarding their diagnosis, treatment, and side 

effects associated with their treatment.  Physical well-being is quantified in terms of levels of 

fatigue, nausea, and ability to physically function as a result of treatment.  Due to the disfiguring 

nature of head and neck cancer treatment, physical functioning may be assessed in terms of 

ability to speak, swallow or eat.  Social well-being addresses an individual’s social functioning in 

terms of satisfaction of social relationships, such as spouse or family relationships, and also in 

terms of social support received from these relationships.  The following section will look at the 
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relationship between these variables and progression and survival in head and neck cancer 

patients. 

Health-related quality of life (QOL) has been shown to be related to cancer survival in 

cancer patients (Chida, Hamer, Wardle, & Steptoe, 2008).  Quality of life at the beginning of 

treatment and changes in QOL across treatment have been evaluated to determine the impact 

on cancer progression (Fang, et al., 2004; Karvonen-Gutierrez, et al., 2008; Ronis, et al., 2008).  

Changes in QOL across treatment did not predict survival; however, better QOL at baseline 

predicted longer survival (Fang, et al., 2004).  Specific components of QOL that predicted 

survival were physical functioning, such as fatigue, nausea, pain and insomnia, and social 

functioning, such as social contact and sexuality (Fang, et al., 2004).   

Improvements in global QOL two to three years after diagnosis were found to predict 

survival, indicating that changes in QOL during treatment may not be as strong an indicator for 

survival in head and neck cancer patients compared to post-treatment QOL (Hammerlid, 

Silander, Homestam, & Sullivan, 2001; Morton, 2003).  Mehanna and Morton (2006) found that 

low QOL following treatment was highly associated with death, even after controlling for 

demographic and treatment-related variables (H. M. Mehanna & R. P. Morton, 2006).  Patients 

who were disabled and were not working had reduced QOL compared to those that were not 

disabled (Terrell, Nanavati, Esclamado, Bradford, & Wolf, 1999).  Additionally, the placement of 

a feeding tube and comorbid conditions were strong predictors of global QOL (Terrell et al., 

2004).  Emotional well-being has not shown a strong relationship to survival in head and neck 

cancer patients (Coyne et al., 2007); however, methodological concerns, such as, small sample 

size and the use of questions from the QOL measure, Functional Assessment of Cancer 

Therapy-General (FACT-G), have been raised (Spiegel & Kraemer, 2008).  These studies have 

shown that QOL predicts survival; however, whether patients were in remission or had 

recurrence was not clearly stated or controlled for in these studies. Therefore, it is difficult to 

determine how tumor status or recurrence may impact QOL, and ultimately, survival. Quality of 
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life seems to be a good predictor of survival in head and neck cancer patients.  Quality of life at 

the beginning of treatment seems to be the best predictor of subsequent QOL and survival in 

head and neck cancer patients.  Physical and social functioning seems to be the best predictors 

of survival in head and neck cancer patients.  However, to my knowledge, no studies have 

looked at QOL as a predictor of progression in the same cancer population.  The present study 

attempted to address how QOL in head and neck cancer patients may affect progression. 

1.2.4 Demographic Predictors 

The demographic variables that have been identified as possible significant predictors 

for survival and prognosis are age, gender, and marital status, and to a lesser degree education 

status.  Based on the literature, those who are older, male, single, and have less education are 

predicted to have faster progression and reduced survival compared to those who are younger, 

female, married or cohabitating, and have more education (Karvonen-Gutierrez, et al., 2008; 

Kugaya et al., 2000).  These factors may be related to additional variables that predict survival, 

such as quality of life.  Therefore, the following section will discuss these variables in terms of 

their direct relationship to survival and their indirect relationship of survival through other 

predictors, such as quality of life. 

Age has been found to be a significant predictor of survival in head and neck cancer 

patients (Karvonen-Gutierrez, et al., 2008).  For example, Allison et al. (2004) found that 

patients who were younger had a lower chance of survival one year following curative 

treatment.  However, Faye-Lund et al. (1996) found young patients with head neck cancer had 

better survival rates three years post-curative treatment than did older patients.  The reason for 

the discrepancies in these findings could be due to the difference in follow-up time period.  

Allison et al. (2004) looked at patients one year following treatment, whereas, Faye-Lund et al. 

(1996) looked at patients at three years following treatment.  Based on these studies, age as a 

predictor of survival may depend on the number of years following post-curative treatment, 
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where older patients are more likely to survive one year following post-curative treatment, and 

younger patients are more likely to survive three years following post-curative treatment. 

Age has also been related to additional predictors of survival.  For example, QOL is a 

predictor of survival, and age is related to variables associated with quality of life.  Younger 

patients have been shown to have more functional problems than their older counterparts 

(Hassanein, Musgrove, & Bradbury, 2001), and age impacted general health and was 

negatively associated with satisfaction with appearance (Duffy, et al., 2002; Liu, 2008).  

However, age was not related to levels of depression, distress, or fear of recurrence in patients 

with head and neck cancer, and did not predict later QOL (D'Antonio et al., 1998; Jenewein et 

al., 2008; Llewellyn, Weinman, McGurk, & Humphris, 2008; H. M.  Mehanna & R. P. Morton, 

2006).   

Gender has been implicated as a predictor of survival; however, the findings have not 

been consistent.  For example, it could be due to the distribution of men (71.5%) to women 

(28.5%) who are diagnosed with the disorder (Carvalho, Nishimoto, Califano, & Kowalski, 2005; 

Tadbi, Mehrabani, & Heydari, 2009).  Though gender has been shown to be a predictor of 

survival (Faye-Lund & Abdelnoor, 1996), gender appears to be related to additional predictors 

related to survival.  For example, women report more functional problems, specifically with 

physical and emotional functioning (de Graeff et al., 2000).  However, de Graeff et al. (2000) 

also found that women reported lower scores on fatigue and pain measures.  Gender was not 

related with distress or depression levels (Bjordal & Kaasa, 1995; D'Antonio, et al., 1998; Hutton 

& Williams, 2001; Verdonck-de Leeuw et al., 2007).  However, female head and neck cancer 

patients reported more anxiety, whereas, major depression was mostly reported in males 

(Hammerlid, Persson, Sullivan, & Westin, 1999; Katz, Kopek, Waldron, Devins, & Tomlinson, 

2004).  Additionally, there were no gender differences between disfigurement (Katz, Irish, 

Devins, Rodin, & Gullane, 2003), although, females reported having less satisfaction with their 

appearance than did men (Liu, 2008).  Females reported higher levels of health-related quality 
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of life, whereas men reported worse health-related quality of life compared to population norms 

(Hammerlid & Taft, 2001). 

Marital status or whether the patient lived alone has also been shown to be a significant 

predictor of survival in patients (Karvonen-Gutierrez, et al., 2008; Mehanna, et al., 2008).  

Those that were married, reported having a significant other, or cohabitated with a significant 

other showed better survival rates one or three years following curative treatment (Mehanna, et 

al., 2008).  Additionally, marital status predicted progression and survival, in that married 

patients demonstrated slower progression and increased survival compared to their unmarried 

counterparts (De Graeff, et al., 2001).  Marital status or living with a significant other predicted 

lower levels of distress in head and neck cancer patients (Kugaya, Akechi, Okamura, Mikami, & 

Uchitomi, 1999; Kugaya, et al., 2000); however, marital quality did not appear to be related to 

psychological distress (Jenewein, et al., 2008).  Depression scores were also not related to 

marital status in head and neck cancer patients (D'Antonio, et al., 1998).  Though marital status 

was predictive of survival, the mechanism through which married head and neck cancer 

patients survive was unclear. 

1.2.5 Treatment-related Predictors 

Predictors related to diagnosis, such as stage of cancer, site of cancer, nodal 

involvement of cancer, and presence of a feeding tube have been shown to predict progression 

and survival.  Stage of cancer at time of diagnosis significantly predicted survival, with those in 

the earlier stages of cancer faring better than those in the later stages (Brown, et al., 2003; De 

Graeff, et al., 2001; Faye-Lund & Abdelnoor, 1996; Karvonen-Gutierrez, et al., 2008).  

Advanced stages were also predictors of recurrence (De Graeff, et al., 2001).  Site of cancer 

has been implicated as a predictor of survival (Brown, et al., 2003; Faye-Lund & Abdelnoor, 

1996).  Those that had cancer of the pharynx had less chance for survival compared to those 

with cancer of the larynx (Brown, et al., 2003).  The chances of survival for those with cancer of 

the oral cavity fell between those with cancer of the larynx and cancer of the pharynx (Brown, et 



 

 
13 

al., 2003).  Degree of nodal involvement has been shown to be a strong predictor as well, with 

those with lesser nodal involvement faring better in one and three year survival (Brown, et al., 

2003).  Other factors that were related to poorer survival were longer time since diagnosis, more 

comorbidities, and if a patient had received surgery or radiation therapy as part of their 

treatment (Karvonen-Gutierrez, et al., 2008). 

Predictors of survival and progression in head and neck cancer patients have included 

psychological predictors, such as depression and quality of life, health behaviors, such as 

smoking, demographic variables, such as gender or marital status, and treatment-related 

factors, such as stage of cancer.  Identifying these predictors is important in order to develop 

targeted psychosocial or educational interventions that would ultimately improve progression 

and survival rates in head and neck cancer.  The next section will discuss the interventions that 

have been developed to target these identified predictors of progression and survival.  

1.3 Interventions for Head and Neck Cancer 

Interventions have been used in cancer populations to target a variety of health 

outcomes, such as, improvement in functioning in various quality of life domains, depressive or 

anxiety symptoms related to treatment and diagnosis, as well as improving health behaviors, 

such as smoking cessation, that may increase survival.  The number of interventions that have 

been developed to target the specific needs and concerns of head and neck cancer patients 

has been limited.  Interventions that have been developed for head and neck cancer patients 

have focused on education regarding smoking cessation or some type of psychosocial skills 

training, such as coping skills training or relaxation techniques.  The following section will 

discuss the findings regarding both psychosocial and educational interventions for head and 

neck cancer patients. 

1.3.1 Psychosocial Interventions 

Psychosocial interventions have been used successfully to improve quality of life and 

health outcomes among cancer patients.  These interventions have targeted coping skills in 
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order to deal with aspects of diagnosis or treatment.  Relaxation techniques have also been 

used as a way to reduce stress and improve health outcomes among cancer patients.  Most of 

the interventions that have been developed for head and neck cancer patients have looked at 

smoking cessation or quality of life as the main outcomes (Allison, Edgar, et al., 2004; Allison, 

Nicolau, et al., 2004; Schnoll et al., 2005).  Some interventions that have targeted head and 

neck cancer have taught patients to cope with their disease and addressed the areas of 

personal control and self-blame associated with their cancer diagnosis (Allison, Edgar, et al., 

2004).  The intervention developed by Allison et al. (2004) was administered in three formats:  

one-on-one with the researcher, in a group setting with additional participants, or at home 

through a self-study modality.  This intervention showed improvements in depressive symptoms 

and health-related quality of life.  Additionally, findings suggested that the best way to 

administer the intervention was through one-on-one sessions with the patient (Allison, Nicolau, 

et al., 2004).   

 Interventions using group therapy have also been developed for head and neck cancer 

patients.  Hammerlid et al. (1999) used a group therapy intervention, where patients discussed 

their feelings regarding their disease and treatment.  Compared to the control group, those who 

participated in group therapy showed improvements in emotional and social functioning, global 

quality of life, and improvements in anxiety and depressive symptoms, one year following the 

intervention (Hammerlid, Persson, et al., 1999).  This study indicated that a patient’s discussion 

of their feelings related to their disease and treatment may improve quality of life, and may be 

best delivered in a group format.  Though there are a limited number of psychosocial 

interventions that have been developed for head and neck cancers, the results indicated that 

improvements are needed in the delivery of interventions, and that the interventions should 

focus on the discussion of the patient’s feelings regarding their disease. 
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1.3.2 Educational Interventions 

Though smoking cessation has been shown to improve survival and reoccurrence rates 

in oral cancer patients (Chandu, Smith, and Rogers, 2006), the risk of relapse is especially 

prevalent among this patient population (Gritz, 2000; Gritz, et al., 1999; Gritz, et al., 1993).  The 

educational interventions that have been developed for patients with head and neck cancer 

have focused on smoking cessation and have measured degree of cessation and quality of life 

as the main outcomes for these interventions.  Gritz et al. (1991) found that patients who 

received educational material regarding how to quit smoking and how to avoid relapse had 

increased self-efficacy and higher perceived social support, both of which increased their 

chances of smoking cessation one year following diagnosis.  Duffy, Ronis, and Valenstein 

(2006) examined an intervention that targeted smoking and drinking cessation, and was 

modeled after cognitive behavioral therapy (CBT) that consisted of 9 to 11 sessions.  This 

intervention was effective in decreasing smoking behavior; however, it did not significantly 

improve drinking behavior or improve depressive symptoms among participants (Duffy, et al., 

2006).  Additionally, smoking cessation interventions that were administered post-operatively 

showed improved short-term abstinence rates (Stanislaw & Wewers, 1994).   

 Individual counseling sessions have also been used in educational interventions in 

head and neck cancer patients to improve smoking cessation.  Schnoll et al. (2005) looked at 

the effects of four CBT sessions in an intervention group versus general education regarding 

smoking cessation in a control group.  The CBT sessions were developed to target 

psychological correlates and barriers to smoking cessation.  The individualized CBT sessions 

did not significantly enhance smoking cessation among these patients.  It is important to note 

that the sample was a combination of head and neck cancer patients and lung cancer patients, 

who each have very different concerns associated with treatment.  However, this intervention 

that targeted psychological correlates and barriers to smoking cessation did not work, and 

indicates that factors other than barriers to smoking cessation may be important to consider.  
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A comprehensive educational approach has been used to improve smoking cessation 

outcomes, as well as improve emotional and social functioning in head and neck cancer 

patients.  Hammerlid et al. (1999) used a more comprehensive approach, where patients 

received the intervention as in-patients that consisted of a one-week intensive training program.  

Participants received “an individual meeting with an oncologist, an educational program 

administered by a physician, individual and group educational sessions administered by a 

physiotherapist, separate group sessions for patients and their spouses by a trained nurse, and 

leisure activities, such as walking or painting” (Hammerlid, Persson, et al., 1999).  The results 

for this study showed that patients showed improvements in emotional and social functioning, 

but there were no improvements in anxiety and depression scores.  This intervention targeted 

education regarding the disease, and did not address patients’ feelings and fears regarding 

treatment and prognosis, which may be why this intervention did not show improvements in 

anxiety and depressive symptoms.  Smoking cessation should be an essential component of an 

intervention with psychosocial targets as well.  Though educational interventions improved 

smoking rates among head and neck cancer patients, unfortunately, they did not directly 

improve quality of life or anxiety and depressive symptoms.    

1.4 Purpose and Hypotheses 

The interventions that have been developed for head and neck cancer patients have 

used education on smoking cessation or psychosocial training to improve quality of life.  

However, to my knowledge, no intervention has taken a combination approach, where 

education about smoking cessation and psychosocial skills training, such as coping skills or 

relaxation techniques, has been used to improve smoking cessation, quality of life, depression, 

anxiety or distress levels in head and neck cancer patients.  The current study aimed to 

determine the effects of a combination of education and psychosocial skills training intervention 

on quality of life, depression, anxiety and distress levels in head and neck cancer patients 

currently undergoing treatment. 
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There have been a limited number of studies that have looked at psychological 

variables and the impact they may have on progression and survival in head and neck cancer 

patients.  The results have been inconsistent regarding psychological predictors of survival and 

have been on a limited time frame post-diagnosis (i.e. one or three years) in head and neck 

cancer patients.  The risk for developing a second tumor increases as the years following 

cancer diagnosis increase (Cooper et al., 1989).  Therefore, the studies that have looked at 

survival within this time frame, may not demonstrate accurate relationships between 

psychological variables and recurrence and survival rates. 

The purpose of the present study was to evaluate the effects of a completed 

randomized clinical trial evaluating a psychoeducational intervention in head and neck cancer 

patients, and to understand the effects of psychological variables, health behaviors, and quality 

of life on progression and survival in patients with head and neck cancer.   

Hypothesis 1: Patients with head and neck cancer who experienced depression, anxiety, and 

distress at baseline and completed the psychoeducational intervention would report lower levels 

of depression, anxiety and distress after the intervention compared to the control group, and to 

their pre-intervention levels.   

Hypothesis 2: Patients with head and neck cancer who completed the psychoeducational 

intervention would report significantly higher levels of quality of life compared to the control 

groups, or to their pre-intervention levels.   

Hypothesis 3: Patients with head and neck cancer who were smokers at baseline and 

completed the intervention would report higher smoking cessation rates compared to smokers 

in the control group across time.   

Hypothesis 4: The relationship between baseline depression, anxiety and distress would predict 

progression through the mediators, QOL and smoking and alcohol use (Figure 1.2).   
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Figure 1.2. Mediation model of hypothesis four. 

 

Hypothesis 5: The relationship between baseline depression, anxiety, and distress and survival 

would be mediated by QOL and health behaviors (i.e. smoking and alcohol use) (Figure 1.3). 

 

Figure 1.3. Mediation model for hypothesis five
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CHAPTER 2 

METHODS 

2.1 Participants 

 Participants (N=91) for this study were patients with an initial diagnosis of head and 

neck cancer who participated in a psychoeducational intervention study that was completed at 

the University of Pittsburgh Medical Center.  Individuals were excluded if they had a history of 

psychiatric illness, prior cancer diagnosis (excluding basal cell carcinoma of the skin due to the 

nonmetastatic nature and relative ease of treatment associated with this cancer), were unable 

to read or write English, or were pregnant. Participants were identified by their treating surgeon, 

oncologist, or a member of the health care treatment team familiar with the potential subject’s 

cancer care.  Once identified, research nurses interviewed the patients to determine eligibility, 

and if they were determined to be eligible, informed consent was obtained.  Potential 

participants were notified that there was no penalty for refusal to participate in the study.  

Informed consent for this study was obtained under an approved protocol at the University of 

Pittsburgh Medical Center.  Patients who agreed to participate were randomized into the 

information control group (n= 40) or the intervention group (n= 51).  Demographics, such as 

gender, ethnicity, marital status, employment status, cancer stage, and site of cancers of the 

participants are presented in Table 2.1.  The mean age of participants was 57.2 years old (SD: 

11.64; range: 22-89). The majority of our sample were white and males who were married, 

graduated high school, current tobacco users and were unemployed at the time of recruitment.  

The number of patients that were randomized to the control group who were smokers (n=24) 

and non-smokers (n=15) and those that were randomized to the intervention group who were 

smokers (n=12) and non-smokers (n=12) were evenly distributed, χ
2
 (1)=1.99, p=0.16. 
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2.2 Measures 

To assess depression, anxiety, stress, and quality of life, the questionnaires, the Beck 

Depression Inventory (BDI), the State/Trait Anxiety Inventory (STAI), the Impact of Event Scale 

(IES), and the Functional Assessment of Cancer Therapy-Head and Neck (FACT-HN)  were 

completed by the participants following diagnosis of cancer (baseline), and one month, six 

months, and 12 months following the completion of the intervention.  The Beck Depression 

Inventory (BDI) consisted of 21 questions scored from 0 to 3 to assess depression (Beck, Ward, 

& Mendelson, 1961).  Items on this measure assessed different aspects of depression criteria, 

such as disturbances in mood, sleep or appetite.  See Appendix A for the full questionnaire. The 

BDI was scored by summing the responses to get a total score.  Internal consistency was 

excellent for this measure (Cronbach’s alphas= 0.87-0.91).   

 To assess cancer-related stress, the Impact of Event Scale (IES), a 15-item, self-report 

measure that assesses avoidant or intrusive thoughts, was used (Horowitz, Wilner, & Alvarez, 

1979).  The questions were based on a five-point Likert scale, and a total score was obtained by 

summing the responses to all 15 items.  An example of items that were on the intrusion 

subscale included questions like, “Any reminder brought back feelings” (Appendix A).  The 

intrusion subscale was scored by summing responses to the eight items on the scale.   An 

example of items that were on the avoidance subscale were “I tried not to think about it” 

(Appendix A).  The avoidance subscale was scored by summing responses to the seven items 

on the scale.  Internal consistency was excellent for this measure (Cronbach’s alphas= 0.83-

0.96).   

Quality of life was measured using the Functional Assessment of Cancer Therapy-General 

(FACT-G) and the Functional Assessment of Cancer Therapy-Head and Neck (FACT-HN; 

(Cella, et al., 1993), which measured quality of life on five separate subscales: physical well-

being, social/family well-being, emotional well-being, functional well-being, and additional 

concerns.  The FACT-G consisted of the subscales on well-being, whereas the FACT-HN 
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consisted of the subscale related to additional concerns.  Patients were asked to report how 

true each statement had been for them during the past seven days on a five-point Likert scale 

with the responses, not at all, a little bit, somewhat, quite a bit, and very much.  The physical 

well-being subscale consisted of seven items, and an example item on this subscale was “I 

have a lack of energy”.  The social/family well-being subscale consisted of seven items, and 

statements like “I feel close to my friends” were rated by patients.  The emotional well-being 

subscale consisted of six items and statements like “I feel sad” were rated.  The functional well-

being subscale contained seven items and contained statements like “I am able to enjoy life”.  

The additional concerns subscale contained 11 items that were specific concerns to individuals 

with head and neck cancer.  Items like, “I am able to communicate with others” were rated by 

the patients.  Subscale scores for the FACT-G were obtained by summing up the item 

responses on that scale, and a total score for the FACT-G was calculated by summing up the 

subscale scores.  The additional concerns subscale was scored by summing up the item 

responses, and a total score was calculated by adding the subscale score to the FACT-G total 

score.  If there were missing responses on the subscales, a pro-rated score was calculated if 

more than 50% of the items were answered on that subscale.  In order to be a good indicator of 

quality of life, patients had to respond to at least 80% of all items on this questionnaire.  The 

prorated subscale score was calculated by multiplying the number of subscale items by the sum 

score of the subscale, and then dividing by the actual number of questions answered.  The total 

score was then calculated by adding the unweighted subscale scores (Cella, et al., 1993).  

Internal consistency was good for this measure (Cronbach’s alphas= 0.79-0.95).   

 The State/Trait Anxiety Scale (STAI) was a 40-item self-report questionnaire that 

measured current anxiety state, as well as how anxious patients generally were, or their trait 

anxiety (Spielberger, 1983).   The 20-item state anxiety subscale of this measure was used in 

this study.  For the state anxiety subscale, the patient rated how they felt on a four-point Likert 

scale, from  the responses: not at all, somewhat, moderately so, and  very much so.  The state 
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anxiety subscale asked the individual to rate how they were feeling at this moment.  Items were 

given scores that were weighted one to four.  Anxiety-present items were weighted based on 

the response on the questionnaire. 

Table 2.1 Demographic Statistics for Participants 

Variable Sample Size Percentage 

Gender 
          Males 58 63.7 
          Females 33 36.3 
Ethnicity 
         Native American 2 2.2 
          Black, not of Hispanic origin 2 2.2 
         White, not of Hispanic origin 88 95.7 
Education Level 
          Some high school 16 17.4 
          High school graduate 34 37.4 
          Some college 17 18.7 
          College degree 10 11.0 
          Some graduate work/Graduate degree 9 9.9 
Marital Status 
          Married 64 70.3 
          Not married 23 25.3 
Smoking Status   
Never a smoker/ quit years ago 27 29.7 
Current smoker/ quit within 1 month of diagnosis 61 67.0 
Employment status 
          Yes, full time 39 42.4 
          Yes, part time 8 8.7 
          No 41 44.6 
Stage of Cancer   
          I 16 17.6 
          II 15 16.5 
          III 20 22.0 
          IV 38 41.8 
Site of Cancer   
          Lip and oral cavity 48 52.7 
          Pharynx 22 24.2 
          Larynx 17 18.7 
Morphology of Cancer   
     Squamous cell 74 81.3 
     Non-squamous cell 16 17.6 

 

However, anxiety-absent items were reverse scored.  The weighted scores for the 20 items 

were then added up after taking into account the reversed scored items.  An example of an 

anxiety-present item was “I feel tense”, whereas an example of an anxiety-absent item was “I 
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feel calm”.  See Appendix A for the full questionnaire.  If participants did not respond to one or 

two items on the scale, a pro-rated full score was used.  A pro-rated full score was obtained by 

multiplying the mean weighted score for the scale items by 20, and then rounding the product to 

the next highest whole number (Spielberger, 1983).  Internal consistency was excellent for this 

measure (Cronbach’s alpha= 0.92-0.95).   

A modified version of the daily Record Form (DRF) was used to assess weekly tobacco 

and alcohol consumption, as well as smoking cessation tools and attempts (Baum, Breslin, 

O'Keefe, Raliff-Crain, & Burrell, 1994).  The DRF assessed additional variables, such as weekly 

stress and current medications; however, only the items assessing tobacco and alcohol use 

were used for the present study (Appendix A).  The DRF was filled out weekly by participants 

throughout the one year study period.  The units of tobacco were calculated from the weekly 

DRF responses, where the total amount of tobacco was summed from each weekly 

questionnaire, and then averaged over the course of the follow-up period.  For example, the one 

month follow-up tobacco units were an average of their responses on the DRF for weeks one 

through four.  The six month follow-up tobacco units were an average of weeks five to week 26, 

and the 12 month follow-up was an average of their tobacco units from week 27 to week 52.  

Baseline tobacco use was calculated based on their reported daily tobacco use, by multiplying 

their daily tobacco use by seven, in order to obtain their weekly tobacco use at baseline.  Prior 

to the Cox regression survival analysis, weekly alcohol was calculated by averaging their 

reported baseline use of alcohol and their responses on items about their alcohol use from the 

weekly DRF questionnaire.  Weekly tobacco use was calculated the same way as weekly 

alcohol use.    

Additional demographic information was collected regarding stage of cancer, gender, 

type of cancer treatment(s), education level, ethnicity, smoking history, and marital status from 

the patient or the Tumor Registry at the University of Pittsburgh Medical Center.  Data were also 

collected as part of a long-term follow-up, where information from medical charts regarding 
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recurrence, additional treatment(s) associated with recurrence, and status (i.e. active, deceased 

or no information) was collected for up to10 years following initial diagnosis and treatment of 

cancer.  For the purpose of this study, the first five years of this follow up period were used.  

Additional measures, such as self-report measures related to nutrition or recent life changes, 

and measurements of immune cell activity were taken; however, these measures were not 

included in the present study. 

2.3 Intervention 

The intervention consisted of seven 45 minute sessions with a doctoral level therapist 

that began on the third day following surgery.  Session one was an introduction to the program 

and was spent gathering historical information, such as their history of coping, current tobacco 

use, and attempts to quit, and informing patients of what would be covered in future sessions.  

Session two consisted of assessing current stress levels, an overview of the changes that occur 

in the body during stress in relation to their specific stressors, benefits of relaxation, and an 

introduction of three relaxation techniques.  These techniques were diaphragmatic breathing, 

progressive relaxation and imagery.  A tape of this session was given to each subject to 

facilitate practice of these techniques between sessions. 

 Session three introduced the importance of smoking cessation, and covered topics 

such as, reasons to quit, cold-turkey quitting, how to cope with urges, and self-rewards.  

Patients compiled a list of usual triggers to smoke and ways to avoid or cope with these 

triggers.  They were also instructed on how to remove smoking equipment from their homes, 

vehicles, and other places they frequent.  Session four focused on cognitive coping strategies 

and reviewed how appraisal and interpretations of events can affect stress and urges to smoke.  

Methods to cope with quitting were reviewed, and cognitive distortions were introduced.  The 

participant and the therapist worked together to address the patient’s specific concerns and 

their patterns of coping.  Participants were then introduced to the RESOLVE method of coping 
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that emphasizes evaluation of many responses to the problem and each possible solution and 

outcome (Goldfried & Davison, 1994).   

 Session five emphasized smoking relapse prevention, and participants were taught a 

specific problem solving technique.  A review of this technique and how it applies to smoking 

cessation was discussed.  Session six addressed consequences of treatment of oral cancer, 

such as communication problems, body image concerns, and pain.  Session seven concluded 

the intervention with a review of ways to learn to cope with future events and possible 

recurrence.  Patients who were randomized to the information control group met with the 

doctoral level therapist who administered the intervention for brief information sessions 

regarding information about cancer only. 

2.4 Procedure 

Participants were admitted to the University of Pittsburgh Medical Center for surgical 

treatment associated with their diagnosis, and completed their baseline paper and pencil 

questionnaires prior to surgery.  On day three following surgery, session one of the intervention 

began, or the control patients met with the therapist.  The sessions were administered once a 

day, unless the patient was expected to be discharged prior to completion of the intervention, in 

which case the sessions were administered twice a day.   

 Follow-up measures were conducted at one month, six months and 12 months following 

completion of the intervention and were scheduled during the patient’s regular follow-up visits 

with their surgeons.  The five-year follow up data were collected from the patient’s medical 

records from the University of Pittsburgh Medical Center, after the patient completed an 

authorization form to allow access to this information.   

2.5 Statistical Analysis 

  Prior to analyses, all variables were screened for univariate outliers and the 

distributions of the data were examined. The data were analyzed using the PASW 18 Statistics 

package (SPSS Inc., Chicago, IL, USA).  Repeated measures analysis of variances (ANOVA) 
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and Chi-square tests were performed for the covariates, gender, cancer morphology, smoking 

status, cancer stage, education, marital status, therapist who administered the intervention, 

surgeon who performed their surgery, and site of cancer, to reduce the number of the a priori 

covariates in order to increase the statistical power of the analyses.  The continuous variables, 

depression (BDI), anxiety (STAI), distress (IES), quality of life (FACT-HN), and tobacco use 

(DRF) were grand mean centered.  A coding variable for time was created where the square 

root of the one month, six month, and 12 month follow-up period was used.  Additionally, 14 

dummy variables were created for each possible pattern of missing data for each of the four 

time points.  A dummy variable for the pattern where data was missing for all four time points 

was not calculated.  Dummy variables were also created for completers versus non-completers, 

those who completed the 12 month follow-up and those who did not, those who completed the 

six month follow-up and those who did not, and those who completed the one month follow-up 

and those who did not.  Frequency analysis was conducted to determine which patterns of 

missing were applicable to the sample. 

For hypotheses one, two, and three, pattern mixture modeling was used to determine 

the effect of the intervention across time on depression, anxiety, distress, quality of life, and 

tobacco use.  Analyses were conducted in a stepwise approach following recommendations by 

Peugh and Enders (2005) and Hedeker and Gibbons(1997).  First, a full maximum likelihood 

model was conducted with the covariates, gender, cancer morphology, smoking status at 

baseline, cancer stage, and education added as fixed factors.  Next, the calculated time variable 

was added to the model as a repeated factor and individual t-tests with a Bonferroni correction 

were calculated.  This model was compared to the covariates only model to determine if there 

was an improvement in model fit.  Then, group was added to the model as a fixed factor, and 

this model was compared to the previous model to determine improvement of model fit.  

Baseline measurement of the respective measure was added as a moderator to this model.  

Finally, each dummy variable for the pattern of missing data was added to the individual 
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models.  These models were compared to the group, time, and covariates model to determine 

improvement of fit.  Post hoc interpretations were calculated using the marginal means and 

standard errors produced by the centered mean of the outcome variables from the models.  For 

hypotheses four and five, exploratory Kaplan-Meier and Cox Regression survival analyses were 

used for survival (time to death from baseline), progression (time to progression was defined as 

time from baseline to date of first metastasis or first recurrence, whichever occurred first), time 

to new primary tumors (time from baseline to date of development of first new primary tumors), 

and time to event (time from baseline to time to death, progression, or new primary tumors, 

whichever came first).  Patients who were still alive at the time of analysis were censored for 

survival.  The survival analyses were performed in 12 month increments starting at one year 

following baseline to five years following baseline, in order to maximize the number of cases for 

the survival analysis.  For the Kaplan Meier analysis, survival was assessed for all participants, 

and then by those who received the intervention, smoking status, gender, education, cancer 

morphology, and cancer stage.  The log rank test was performed to test the equality of survival 

distributions for the different levels of treatment, smoking status, gender, education, cancer 

morphology and stage of cancer.  For the Cox regression survival analysis, group, smoking 

status, gender, education, morphology, and cancer stage were entered into the equation in a 

sequential manner.  Baseline BDI, IES, STAI, FACT-HN scores, and weekly alcohol and 

tobacco use were entered in the second step.  The structural equation models were not 

performed due to the small number of cases for survival, progression, time to development of 

new primary tumors, and time to event at five years following baseline.
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CHAPTER 3 

 
RESULTS 

 A square root transformation was performed to reduce positive skewness in baseline 

Beck Depression Inventory (BDI), State/Trait Anxiety Inventory (STAI), and Impact of Event 

Scale (IES) scores.  A square root (reflected) transformation reduced negative skewness on 

Functional Assessment of Cancer Therapy-Head and Neck (FACT-HN) total scores.  A series of 

chi-square analyses were conducted to determine associations between groups and the 

covariates, gender, cancer morphology, smoking status, cancer stage, education, marital status, 

therapist who administered the intervention, surgeon who performed their surgery, and site of 

cancer.  There were no associations between group and gender, χ
2
= (n=92, df=1) =1.53, 

p=0.27; cancer morphology, χ
2
= (n=92, df=2) =1.26, p=0.57; smoking status, χ

2
= (n=92, df=2) 

=1.93, p=0.17; cancer stage, χ
2
= (n=92, df=4) =2.31, p=0.43; education, χ

2
= (n=92, df=5) =5.42, 

p=0.34; marital status, χ
2
= (n=92, df=1) =0.62, p=0.32; therapist who administered the 

intervention, χ
2
= (n=92, df=6) =9.20, p=0.14; surgeon who performed their surgery, χ

2
= (n=92, 

df=3) =4.12, p=0.26. However, there was a significant association with site of cancer, χ
2
= (n=87, 

df=2) =11.51, p=0.003.  There were more patients with cancer of the pharynx in the intervention 

group (n=19) than the control group (n=3).  There were also more patients with cancer of the 

larynx in the control group (n=11) compared to the intervention group (n=6).  Cancer of the lip or 

oral cavity was similar for the control group (n=23) and the intervention group (n=25).   

 Repeated measures ANOVAs were conducted to determine effects of the covariates, 

smoking status, gender, cancer morphology, marital status, education, cancer site, cancer 
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stage, clinician who administered the intervention, and the surgeon who treated the patients, on 

the outcome measures of depression, anxiety, distress, quality of life, and tobacco use at each 

time point.  Smoking status predicted BDI scores, F (3, 109) = 4.64, p=0.004.  Non-smokers 

(M=2.16, SE=0.34) reported less symptoms of depression than did smokers (M=3.01, 

SE=0.20).  Tobacco use was significantly predicted by smoking status (F(3,108)=4.00, p=000),  

gender (F(3, 171) =3.06, p=0.03), cancer morphology (F(6,168)=3.25, p=0.005), marital status 

(F(3, 171)=3.75, p=0.012), education level (F(12,159)=6.20, p=0.00), and cancer stage (F(9, 

162)=2.134, p=0.029), Non-smokers (M=0.03, SE=7.68) reported significantly less tobacco use 

than did smokers (M=27.89, SE=4.80).  Women (M=24.14, SE=7.31), reported significantly 

more tobacco use than did men (M=16.98, SE=5.23).  Patients with squamous cell carcinoma 

(M=21.03, SE=4.60) reported more tobacco use than did patients that had other types of 

morphology (M=5.96, SE=10.73),   Patients that were not married (M=27.20, SE=8.40) reported 

significantly more tobacco use than did those that were married (M=16.75, SE=4.90).  Patients 

that had some high school education (M=52.18, SE=8.16) reported significantly more tobacco 

use than did high school graduates (M=20.20, SE=6.32), those with some college education 

(M=4.47, SE=7.84), college graduates (M=5.46, SE=10.69), or those with some graduate work 

or degree (M=3.11, SE=11.55).  Post-hoc tests (Bonferroni adjusted) showed there were no 

significant differences in tobacco use between patients with cancer in stage I (M=9.57, 

SE=9.79), stage II (M=35.15, SE=9.37), stage III (M=15.92, SE=8.68), or stage IV (M=18.83, 

SE=7.09).  Based on these analyses, gender, smoking status, education level, cancer 

morphology, and cancer stage were included in subsequent analyses.
1
  

                                                      

1
 The covariates, marital status, age, and alcohol use were also looked at in pattern mixture 

models, Kaplan Meier and Cox regression survival analysis as well.  However, these covariates 

did not change the results.  The covariates, clinician who administered the intervention, the 

surgeon who treated the patient, and site of cancer were excluded as covariates. 
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3.1 The Effects of the Intervention 

3.1.1. Covariates only model 

Mixed linear models were conducted using the covariates gender, cancer morphology, 

smoking status, cancer stage, education level, and baseline measurement of the respective 

outcome measure.  This was done for all five outcome variables (BDI score, STAI score, IES 

score, FACT-HN total score and tobacco use; see Tables 3.1 and 3.2).  Depression levels (BDI 

scores) were predicted by cancer morphology (F (1, 159) =4.22, p=0.04), smoking status (F=1, 

159) =6.69, p=0.01), education level (F (4, 159) = 3.45, p=0.01) and the baseline depression 

score (F (26, 159) =4.05, p=0.00).  Those who had squamous cell carcinoma (M=0.08, 

SE=0.16) reported significantly lower levels of depression than their non-squamous cell 

counterparts (M=0.72, SE=0.32), p=0.04.  Smokers (M=0.70, SE=0.19) reported significantly 

higher levels of depression than non-smokers (M=0.10, SE=0.26), p=0.01.   High school 

graduates (M=0.04, SE=0.21) reported less depression than those with some college education 

(M=0.91, SE=0.31, p=0.04), p=0.04.  There were no differences between those with some high 

school education (M=0.86, SE=0.34), college graduates (M=0.09, SE=0.31), or those with some 

graduate work or degree (M=0.09, SE=0.35).  Anxiety (STAI scores) was predicted by cancer 

morphology (F (1, 166) = 6.38, p=0.01) and baseline STAI scores (F=40, 166) =7.90, p=0.00).  

Those who had squamous cell carcinoma (M=-0.16, SE=0.08) reported lower levels of anxiety 

compared to those that did not have squamous cell carcinoma (M=0.49, SE=0.26), p=0.01. 

Table 3.1 Coefficients for Covariates Only Models for the BDI, STAI, and the IES 

  Model  

 BDI Score STAI Score IES Score 

Effect b (SE) t(159) b (SE) t(166) b (SE) t(152) 

Gender -0.36 (0.25) -1.47 -0.25 (0.18) -1.42 -1.04 (0.33) -3.09**** 

Cancer 

Morphology 

-0.65 (0.32) -2.05** -0.65 (0.26) -2.53** -0.80 (0.51) -1.57 
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Table 3.1 -Continued 

 Model 

 BDI Score STAI Score IES Score 

Effect b (SE) t(159) b (SE) t(166) b (SE) t(152) 

Smoking 

Status 

-0.60 (0.23) -2.59*** -0.02 (0.18) -0.11 -1.06 (0.32) -3.36**** 

Cancer Stage 

(I v. IV) 

-0.15 (0.33) -0.47 -0.46 (0.26) -1.76 -0.08 (0.36) -0.24 

Cancer Stage 

(II v. IV) 

-0.76 (0.33) -2.26** -0.28 (0.22) -1.28 -0.90 (0.42) -2.16** 

Cancer Stage 

(III v. IV) 

-0.12 (0.30) -0.41 -0.27 (0.28) -0.98 1.28 (0.37) 3.51**** 

Education 

Level 

(SHSvSGW) 

0.77 (0.40) 1.92 0.13 (0.0.35) 0.38 1.70 (0.55) 3.09*** 

Education 

Level 

(HSGvSGW) 

-0.05 (0.35) -0.14 -0.27 (0.34) -0.80 0.58 (0.47) 1.23 

Education 

Level 

(SCEvSGW) 

0.82 (0.39) 2.13** 0.01 (0.36) 0.02 1.31 (0.60) 2.17** 

Education 

Level 

(CGvSGW) 

0.01 (0.41) 0.01 -0.46 (0.44) -1.03 1.37 (0.72) 1.92# 

Note: The values represent the unstandardized coefficients and their standard errors.  Gender 

was coded as 1=men and 2=women.  Cancer morphology was coded as 1=squamous cell and 

2=not squamous cell.  Smoking status was coded as 0= never smoked/quit years ago and 
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1=current smoker/quit within one month of diagnosis.  Cancer stage was coded according to 

AJCC staging.  SHS=Some high school education; HSG= High school graduate; SCE=Some 

college education; CG=College graduate; SGW=Some graduate work or degree.  *p<.05; 

**p<.04; ***p<.01; ****p<.001; #p=0.052. 

 

Gender (F (1,152) =9.55, p=0.002), smoking status (F=1, 152) =11.30, p=0.001), 

cancer stage (F (3, 152) = 9.94, p=0.00), education level (F (4, 152) =3.06, p=0.02), and 

baseline IES scores (F=39, 152) = 11.94, p=0.00) were predictive of subsequent distress (IES 

scores).  Females (M=0.83, SE=0.38) reported more distress than their male counterparts (M=-

0.21, SE=0.21), p=0.002, and smokers (M=0.84, SE=0.29) reported more distress than did non-

smokers (M=-0.22, SE=0.32), p=0.001.  Those with stage III cancer (M=1.52, SE=0.29) 

reported significantly more distress than did patients with stage I (M=0.15, SE=0.42, p=0.006), 

stage II (M=-0.67, SE=0.35, p=0.00), or stage IV (M=0.24, SE=0.37, p=0.004).  Those who had 

completed some graduate work (M=-0.68, SE=0.49) reported significantly lower distress than 

those with some high school education (M=1.01, SE=0.38), p=0.02. There were no differences 

for high school graduates (M=-0.10, SE=0.22), those who completed some college (M=0.63, 

SE=0.43), or those who completed a college degree (M=0.69, SE=0.54).   

Table 3.2 Coefficients for Covariates Only Models for the FACT-HN scores and Tobacco Use 

 Model 

 FACT-HN Total Score Tobacco Use 

Effect b (SE) t(154) b(SE) t(187) 

Gender 2.75 (0.55) 5.04**** 4.07 (3.43) 1.19 

Cancer Morphology -0.46 (0.71) -0.65 -3.97(4.66) -0.85 

Smoking Status -1.09 (0.57) -1.89 -2.25 (3.41) -0.66 

Cancer Stage (I v. IV) 4.64 (0.83) 5.59**** 0.06(4.46) 0.01 

Cancer Stage (II v. IV) -3.07 (0.56) -5.49**** -6.66 (4.07) -1.63 

Cancer Stage (III v. IV) -0.77 (0.78) -0.98 -1.90 (4.27) -0.45 
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Table 3.2 -Continued 

 Model 

 FACT-HN Total Score Tobacco Use 

Effect b (SE) t(154) b(SE) t(187) 

Education Level 

(SHSvSGW) 

0.29 (0.99) 0.30 12.55(6.65) 1.89 

Education Level 

(HSHvSGW) 

-1.05 (0.78) -1.34 -4.42 (5.79) -0.76 

Education Level 

(SCEvSGW) 

-2.11 (0.80) -2.65**** -4.16 (5.38) -0.77 

Education Level (CGvSGW) -0.87 (0.86) -1.01 -0.50 (6.36) -0.08 

Note: The values represent the unstandardized coefficients and their standard errors.  Gender 

was coded as 1=men and 2=women.  Cancer morphology was coded as 1=squamous cell and 

2=not squamous cell.  Smoking status was coded as 0= never smoked/quit years ago and 

1=current smoker/quit within one month of diagnosis.  Cancer stage was coded according to 

AJCC staging.  SHS=Some high school education; HSG= High school graduate; SCE=Some 

college education; CG=College graduate; SGW=Some graduate work or degree.  *p<.05; 

**p<.04; ***p<.01; ****p<.001; #p=0.052. 

 

Quality of life (FACT-HN scores) was predicted by gender (F (1, 154) =25.35, p=0.00), 

cancer stage (F (3, 154) =38.76, p=0.00), education level (F (4, 154) =5.37, p=0.00), and 

baseline QOL (F (46, 154) =8.46, p=0.00).  Women (M=-1.40, SE=-0.47) reported lower QOL 

compared to their male counterparts (M=1.35, SE=0.37), p=0.00.  Those with stage I cancer 

(M=4.41, SE=0.69) reported greater QOL compared to stage II (M=-3.30, SE=0.59, p=0.00), 

stage III (M=-0.99, SE=0.62, p=0.00), or stage IV (M=-0.23, SE=0.41, p=0.00).  Stage II patients 

reported significantly lower levels of QOL than stage III (p=0.00) and stage IV (p=0.04).  There 

were no differences in QOL between stage III and stage IV cancer patients.  Those who had 

some high school education (M=1.01, SE=0.56) reported significantly higher levels of QOL 
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compared to those with some college education (M=-1.39, SE=0.51; p=0.002).  There were no 

differences for high school graduates (M= -0.33, SE=0.40) college graduates (M=-0.15, 

SE=0.57) and those who had completed some graduate work (M=0.72, SE=0.78).  Tobacco use 

was predicted by education level (F (4, 187) =3.68, p=0.007) and baseline tobacco use (F (17, 

187) =4.46, p=0.00).  Those with some high school education (M=-2.68, SE=4.31) reported 

significantly higher levels of tobacco use than high school graduates (M=-19.65, SE=3.55, 

p=0.003) and those who had completed some college (M=-19.39, SE=4.64; p=0.02).  There 

were no differences for those who had completed a college degree (M=-15.73, SE=5.27) and 

those who had completed some graduate work (M=-15.23, SE=6.06). 

3.1.2 The Effect of the Intervention and Time 

The effects of time and the intervention were added to the covariates model.  The 

subsequent model was not a significantly better fit for depression (-2 Log likelihood=442.28 for 

covariates only vs. 431.71 for group and time, df=19, p>.05).  The subsequent model was a 

significantly better fit for anxiety (-2 Log likelihood=296.25 for the covariates only model vs. 

397.49 when including group and time, df=33, p<.05), distress (-2 Log likelihood=368.15 for the 

covariates only model vs. 469.81 when including group and time, df=19, p<.05), quality of life (-

2 Log likelihood=426.58 for the covariates only model vs. 545.34 when including group and 

time, df=19, p<.05), and tobacco use (-2 Log likelihood= 1577.39 for covariates only vs. 

1552.48 when including group and time, df=19, p<.05).   

There was not a significant change across time in depression levels, F (2, 94.73) =0.64, 

p=0.53; anxiety levels, F (2,111.60) =0.33, p=0.72; distress, F (2, 100.36) =1.42, p=0.25; QOL, 

F (2, 99.46) =0.32, p0.73; or tobacco use, F (2, 110.90) =0.44, p=0.65(Figures 3.1 and 3.2).  

There were no differences between the control group and the intervention group for depression, 

F (1, 64.76) =0.00, p=1.00; anxiety, F (1, 72.66) =0.03, p0.87; distress, F (1, 62.76) =0.09, 

p=0.77; QOL, F (1, 66.65) =1.03, p=0.31; or tobacco use, F (1, 59.32) =0.24, p=0.63 (Figures 

3.3 and 3.4).  There were no significant group by time interaction effects for depression, F (2, 
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94.56) =2.82, p=0.07; anxiety, F (2,111.76) =0.29, p=0.75; distress, F (2, 100.34) =0.66, p=0.52; 

QOL, F (2, 99.82) =1.34, p=0.26 or tobacco use, F (2, 110.97) =0.53, p=0.59 (Figures 3.5 and 

3.6).  The unstandardized coefficients and standard errors for the outcome measures and 

covariates are presented in Tables 3.3 and 3.4.   

Table 3.3 Coefficients for Effects of the Intervention and Time Model for the BDI, STAI and IES 

 Model 

 BDI STAI IES 

Effect b SE b SE b SE 

Gender 0.39 0.29 0.27 0.20 1.27 0.28 

Cancer Morphology 0.43 0.37 0.30 0.25 0.97 0.36 

Smoking Status 0.73 0.29*** 0.02 0.20 0.55 0.28 

Cancer Stage 0.05 0.12 -0.02 0.08 0.24 0.12 

Education  -0.11 0.11 -0.11 0.07 -0.03 0.10 

Baseline 0.23 0.26 0.56 0.19*** 0.88 0.15**** 

Group -0.93 0.89 0.13 0.26 -0.02 0.86 

Time (1vs12) -0.64 0.79 -0.08 1.50 1.31 0.79 

Time (6vs12) -1.22 0.63 -0.77 1.33 0.44 0.62 

Group x Time (1vs12) 1.06 0.91 1.23 2.05 -0.79 1.10 

Group x Time (6vs12) 1.72 0.74*** 1.33 1.79 0.28 0.92 

Group x Baseline 0.36 0.30 0.13 0.26 -0.02 0.22 

Time x Baseline (1vs12) 0.29 0.27 0.02 0.22 -0.34 0.20 

Time x Baseline (6vs12) -0.39 0.31** 0.13 0.20 -0.00 0.16 

Group x Time  

x Baseline (1vs12) 

-0.39 0.31 -0.19 0.31 0.20 0.28 

Group x Time x Baseline 

(6vs12) 

-0.56 0.25** -0.21 0.27 -0.23 0.23 

Note: Values represent unstandardized coefficients and standard errors for the estimate.*p<.05. 
**p.<01. ***p<.005. 
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Table 3.4 Coefficients for Effects of the Intervention and Time model for the FACT-HN 
and Tobacco Use 

 Model 

 FACT-HN Tobacco Use 

Effect b SE b SE 

Gender 0.44 0.49 -4.43 4.05 

Cancer Morphology 0.49 0.56 -0.99 5.17 

Smoking Status 0.34 0.45 -2.43 4.08 

Cancer Stage 0.04 0.20 0.84 1.63 

Education  -0.34 0.17 -0.31 1.61 

Baseline 0.53 0.17 0.22 0.04*** 

Group 1.58 1.80 3.17 5.58 

Time(1vs12) 0.96 0.94 -1.98 4.83 

Time (6vs12) -0.66 0.70 2.40 4.02 

Group x Time(1vs12) -1.33 1.82 0.42 6.40 

Group x Time (6vs12) 0.86 1.47 -3.81 5.32 

Group x Baseline -0.23 0.30 -0.15 0.05** 

Time x Baseline(1vs12) -0.05 0.17 0.02 0.05 

Time x Baseline (6vs12) 0.18 0.12 -0.13 0.04**** 

Group x Time  

x Baseline(1vs12) 

0.21 0.30 -0.06 0.06 

Group x Time x  

Baseline (6vs12) 

-0.09 0.24 0.11 0.05** 

Note: Values represent unstandardized coefficients and standard errors for the estimate.  
*p<.05. **p<.01. ***p<.005. 
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3.1.3 The Effect of the Intervention and Time for Completion Status 

A dichotomous variable of whether participants had completed all time points or not was 

created and added to the group, time and covariates (GTC) model.
 2
   The resulting group, time, 

covariates, and non-completers vs. completers model (GTCN) was not a significantly better fit 

for depression (-2 Log likelihood= 431.71 for the GTC model vs. 422.15 for the GTCN model, 

df=6, p>.05), anxiety (-2 Log likelihood= 397.49 for the GTC model vs. 385.90 for the GTCN 

model, df=6, p>.05), distress (-2 Log likelihood= 469.81 for the GTC model vs. 466.32 for the 

GTCN model, df=6, p>.05), or tobacco use (-2 Log likelihood= 1552.478 for the GTC model vs. 

1545.97 for the GTCN model, df=6, p>.05).  However, the GTCN model was a significantly 

better fit for quality of life (-2 Log likelihood= 545.34 for the GTC model vs. 530.11 for the GTCN 

model, df =6, p<.05).
 
 

There were no differences between the control group and the intervention group for 

depression, F (1, 71.83) =0.13, p-0.72; anxiety, F (1, 73.77) =0.003, p=0.96; distress, F (1, 

68.02) =0.15, p=0.70; QOL, F (1, 68.71) =0.26, p=0.61; or tobacco use, F (1, 62.78) =0.88, 

p=0.35 (Figures 3.9 and 3.10).  There were no differences between completers and non-

completers for depression, F (1, 98.93) =0.05, p=0.83; anxiety, F (1, 91.44) =2.77, p=0.10; 

distress, F (1, 113.65) =1.66, p=0.20; or tobacco use, F (1, 61.01) =3.63, p=0.06 (Figures 3.11 

and 3.12). However, those who completed the study (M=-0.27), SE=0.26) reported higher levels 

of QOL, F (1, 86.58) =4.93, p=0.03, compared to those who did not complete the study 

(M=0.88, SE=0.44). There were no significant changes across time for depression, F (2, 96.19) 

=0.03, p=0.97; anxiety, F (2, 112.81) =0.44, p=0.65; distress, F (2, 105.58) =1.16, p=0.32; QOL, 

                                                      

2
 Additional models with baseline measures as moderators were conducted on dummy 

variables of the patterns OMMM, OOMM, OOOM, OOOO.  Models were also conducted with all 

four time points included as repeated factors.  However, none of these models were significant, 

and therefore, for ease of results, are not presented. 
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F (2, 100.18) =0.01, p=0.99; or tobacco use, F (2, 113.24) =0.88, p=0.35 (Figures 3.7 and 3.8).  

There were no significant group by time interaction effects for depression, F (2, 96.10) =0.36, 

p=0.70; anxiety, F (2, 112.90) =0.13, p=0.88; distress, F (2, 105.71) =0.82, p=0.44; QOL, F (2, 

100.44) =1.09, p=0.34; or tobacco use, F (2, 113.31) (Figures 3.13 and 3.14) =1.41, p=0.25 

(Figures 1.8 and 1.9).  There were no significant interaction effects between group and 

completers versus non-completers for depression, F (1, 97.50) =2.16, p=0.15; anxiety, F (1, 

95.151) =1.13, p=0.29; distress, F (1, 116.19) =0.17, p=0.69; QOL, F (1, 84.00) =0.07, p=0.79; 

or tobacco use, F (1, 62.17) =0.99, p=0.33 (Figures 3.15 and 3.16).  There were no significant 

interactions between time and completers versus non-completers for depression, F (2, 108.54) 

=2.41, p=0.10; anxiety, F (2, 122.80) =1.51, p=0.23; distress, F (2,124.69) =0.00, p=1.00; or 

tobacco use, F (2, 112.41) =0.50, p=0.61 (Figures 3.17 and 3.18).  However, there was a 

significant time and completion status interaction for quality of life, F (2, 106.57) =5.43, p=0.006.  

Those who completed most of the time points reported higher levels of QOL at the six month 

follow-up (M=-0.22, SE=1.55) and compared to non-completers at the six month follow-up 

(M=1.55, SE=0.46; p=0.002).  There were no significant three way interactions between time, 

group, and completers vs. non-completers for depression, F (2,109.79) =2.96, p=0.06; anxiety, 

F (2, 123.30) =1.25, p=0.29; distress, F (2, 124.69) =0.17, p=0.85; QOL, F (2, 108.01) =1.47, 

p=0.23; or tobacco use, F (2, 112.58) =1.13, p=0.33. 
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Figure 3.1. Marginal means and standard errors for the main effect for time for grand mean 
centered for the group, time and covariates (GTC) model for (A) BDI scores; (B) STAI scores; 

and (C) IES scores. 
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Figure 3.2.  Marginal means and standard errors for the main effect for time for grand mean 
centered forthe group, time and covariates (GTC) model (A) FACT-HN scores; (B) Weekly 

tobacco use. 
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Figure 3.3 Marginal means and standard errors for the main effect for group for grand mean 
centered for the group, time and covariates (GTC) model for (A) BDI scores; (B) STAI scores; 

and (C) IES scores. 
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Figure 3.4. Marginal means and standard errors for the main effect for group for grand mean 
centered for the group, time and covariates (GTC) model for (A) FACT-HN scores; (B) Weekly 

tobacco use. 
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Figure 3.5. Marginal means and standard errors for the interaction effect for group and time for 
grand mean centered for the group, time and covariates (GTC) model for (A) BDI scores; (B) 

STAI scores; (C) IES scores. 
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Figure 3.6. Marginal means and standard errors for the interaction effect for group and time for 
grand mean centered for the group, time and covariates (GTC) model for (A) FACT-HN scores; 

(B) Weekly tobacco use. 
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Table 3.5 Coefficients for Effects of the Intervention, Time and Completion Status for the 
BDI, STAI, and IES scores 

  
Model 

 

 
BDI STAI IES 

Effect b SE b SE b SE 

Gender 0.47 0.30 0.29 0.19 1.26*** 0.29 

Cancer Morphology 0.54 0.40 0.24 0.25 0.87** 0.38 

Smoking Status 0.73* 0.29 0.10 0.20 0.65** 0.29 

Cancer Stage 0.08 0..12 -0.03 0.08 0.23# 0.12 

Education Level -0.10 0.11 -0.09 0.07 -0.01 0.10 

Baseline 0.23 0.25 0.57*** 0.19 0.89*** 0.16 

Group 1.13 1.40 0.16 0.26 -0.07 1.48 

Completion Status 1.43 0.93 0.58 0.51 -0.46 1.30 

Time (1v12) 0.37 1.17 0.80 1.55 1.28 1.33 

Time (6v12) 0.56 1.02 0.32 1.38 0.21 1.18 

Time (1v12) X 
Baseline 

0.23 0.26 0.00 0.22 -0.37 0.21 

Time (6v12) X 
Baseline 

0.44** 0.20 0.12 0.19 -0.02 0.17 

Time (1v12) X Group -0.57 1.39 0.45 2.06 -0.79 1.68 

Time (6v12) X Group -0.54 1.23 0.26 1.81 0.69 1.52 

Time (1v12) X 
Completion Status 

-0.80 0.92 -0.86 0.57 0.08 1.37 

Time (6v12) X 
Completion Status 

-1.78** 0.82 -1.23 0.51 0.30 1.31 

Group X Baseline 0.36 0.29 0.16 0.26 00.01 0.23 

Group X Completion 
Status 

-2.23# 1.15 -1.10 0.74 -0.05 1.57 

Time (1v12) X Group 
X Baseline 

-0.34 0.30 -0.19 0.31 0.24 0.29 

Time (6v12) X Group 
X Baseline 

-0.51* 0.24 -0.21 0.27 -0.21 0.25 

Time (1v12) X Group 
X Completion Status 

1.46 1.14 0.83 0.81 -0.13 1.68 

Time (6v12) X Group 
X Completion Status 

2.24** 1.02 1.17 0.75 -0.60 1.62 
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Table 3.6 Coefficients for Effects of the Intervention, Time and Completion Status for 
FACT-HN scores and Tobacco Use 

 
Model 

 
FACT-HN Tobacco Use 

Effect b SE b SE 

Gender 0.45 0.51 -3.79 4.03 

Cancer Morphology 0.23 0.59 0.92 1.60 

Smoking Status 0.54 0.45 -3.21 4.06 

Cancer Stage 0.10 0.20 0.92 1.60 

Education Level -0.19 0.18 -0.97 1.61 

Baseline 0.48 0.17*** 0.23 0.04**** 

Group 1.37 2.35 15.24 9.83 

Completion Status -1.32 1.38 16.72 8.30* 

Time (1v12) 0.20 1.56 3.62 8.96 

Time (6v12) 0.32 1.37 12.52 7.69 

Time (1v12) X Baseline -0.09 0.16 0.01 0.05 

Time (6v12) X Baseline 0.17 0.12 -0.15 0.04**** 

Time (1v12) X Group -1.78 2.26 -6.42 11.09 

Time (6v12) X Group -0.54 1.90 -15.72 9.46 

Time (1v12) X Completion 
Status 

1.15 1.34 -5.57 9.43 

Time (6v12) X Completion 
Status 

-1.06 1.19 -11.66 7.98 

Group X Baseline -0.15 0.29 -0.16 0.05*** 

Group X Completion Status -0.24 1.65 -14.62 10.51 

Time (1v12) X Group X 
Baseline 

0.27 0.28 -0.05 0.06 

Time (6v12) X Group X 
Baseline 

-0.08 0.22 0.12 0.05** 

Time (1v12) X Group X 
Completion Status 

0.11 1.60 7.21 11.96 

Time (6v12) X Group X 
Completion Status 

1.47 1.42 14.17 10.07 

Note: Values represent unstandardized coefficients and standard errors for the estimate.  
*p<.05. **p.01. ***p<.005. ****p<.001. 
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Figure 3.7. Marginal means and standard errors for the main effect for time for grand 
mean centered for the group, time, covariates, and completion status (GTCN) model for 

(A) BDI scores; (B) STAI scores; and .(C) IES scores. 
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Figure 3.8. Marginal means and standard errors for the main effect for time for grand 
mean centered for the group, time, covariates, and completion status (GTCN) model for 

(A) FACT-HN scores; and (B) Weekly tobacco use. 
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Figure 3.9. Marginal means and standard errors for the main effect for group for grand 
mean centered for the group, time, covariates, and completion status (GTCN) model for 

(A) BDI scores; (B) STAI scores; and (C) IES scores. 
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Figure 3.10 Marginal means and standard errors for the main effect for group for grand 
mean centered for the group, time, covariates, and completion status (GTCN) model for 

(A) FACT-HN scores; and (B) Weekly tobacco use. 
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Figure 3.11. Marginal means and standard errors for the main effect for completion 

status for grand mean centered for the group, time, covariates, and completion status 
(GTCN) model for (A) BDI scores; (B) STAI scores; and (C) IES scores. 
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Figure 3.12.  Marginal means and standard errors for the main effect for completion 

status for grand mean centered for the group, time, covariates, and completion status 
(GTCN) model for (A) FACT-HN scores; and (B) Weekly tobacco use. 
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Figure 3.13. Marginal means and standard errors for the interaction effect of group and 
time for grand mean centered for the group, time, covariates, and completion status 

(GTCN) model for (A) BDI scores; (B) STAI scores; and (C) IES scores. 



 

 
54 

A

B

-5
-4
-3
-2
-1
0
1
2
3
4
5

1-month 6-month 12-month

M
e
a
n

 B
D

I 
S

c
o

re

Low intervention group Low Control Group

Medium Intervention Group Medium Control Group

High Intervention Group High Control Group

-7

-6

-5

-4

-3

-2

-1

0

1

2

1-month 6-month 12-month

M
e
a
n

 F
A

C
T

-H
N

 
S

c
o

re

-50

-45

-40

-35

-30

-25

-20

-15

-10

-5

1-month 6-month 12-month

M
e
a
n

 T
o

b
a
c
c
o

 U
s
e

 
Figure 3.14. Marginal means and standard errors for the interaction effect of group and 

time for grand mean centered for the group, time, covariates, and completion status 
(GTCN) model for (A) FACT-HN scores; and (B) Weekly tobacco use. 
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Figure 3.15. Marginal means and standard errors for the interaction effect of group and 

completion status for grand mean centered for the group, time, covariates, and 
completers versus non-completers (GTCN) model for (A) BDI scores; (B) STAI scores; 

and (C) IES scores. 
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Figure 3.16. Marginal means and standard errors for the interaction effect of group and 

completion status for grand mean centered for the group, time, covariates, and 
completion status (GTCN) model for (A) FACT-HN scores; and (B) Weekly tobacco use. 
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Figure 3.17. Marginal means and standard errors for the interaction effect of time and 
completion status for grand mean centered for the group, time, covariates, and 

completion status (GTCN) model for (A) BDI scores; (B) STAI scores; and (C) IES 
scores. 
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Figure 3.18. Marginal means and standard errors for the interaction effect of time and 
completion status for grand mean centered for the group, time, covariates, and 

completion status (GTCN) model for (A) FACT-HN scores; and (B) Weekly tobacco use. 

 

3.2 Predictors of Survival and Progression 

Due to the lower rate of death in the present sample, the planned structural equation 

models could not be performed.  A chi-square goodness of fit test showed that our survival rate 

(Alive: 60; Dead: 31) was significantly higher than the national average (Alive: 39.1; Dead: 
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51.9), χ
2
 (1) =19.53, p=0.00.  However, exploratory Kaplan Meier and Cox regression survival 

analysis were performed in 12 month increments up to five years Kaplan Meier and Cox 

regression survival analysis were performed to assess the effects of baseline depression, 

anxiety, distress and quality of life on survival, progression, development of new primary 

tumors, and time to event after adjusting for the effects of smoking status, gender, education, 

morphology of cancer, and cancer stage.  Due to the small number of events for these 

analyses, only results for five years are presented. Number of events and number of cases 

censored for each year are presented in Table 3.7.   

Table 3.7 Number of Events and Censored Cases for the Cox Regression Analysis 

 Time to Death Time to Progression Time to NPT Time to Event 

 Event Censored Event Censored Event Censored Event Censored 

12 mos. 10 46 11 45 2 54 16 40 

18 mos. 15 41 12 44 2 55 20 36 

24 mos. 16 40 12 44 3 53 21 35 

36 mos. 20 36 15 41 3 53 25 31 

48 mos. 21 35 15 41 3 53 25 31 

60 mos. 21 35 16 40 4 52 27 29 

 

The log rank test was not statistically significant for group, smoking status, gender, 

education, cancer morphology, or cancer stage (Table 3.8). There was no statistically significant 

effect of baseline depression, anxiety, distress, quality of life, tobacco use or alcohol use on 

survival at 60 months after adjusting for the five covariates, G
2
 (6) =5.83, p=0.44.  Survival time 

was not significantly predicted by the set of covariates except cancer stage, R
2
=-0.08 with a 

95% confidence interval from 0 to 0.06 using Steiger and Fouladi’s (1992) R2 software.  None 

of the covariates, except cancer stage, reliably predicted survival time at 60 months at α=.05: 

Risk= 0.79 (cancer stage).  Table 3.9 shows regression coefficients, degrees of freedom, p 
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values, and odds ratios for each covariate.  At the mean of the covariates, the five year survival 

rate was just above 65%.  Thus, survival time was predicted by cancer stage, and was not 

predicted by baseline depression, anxiety, distress or quality life scores after adjusting for the 

effects of smoking status, gender, education, and, morphology.   

Table 3.8 Estimates from the Kaplan Meier Analysis of the Influence of Intervention, 
Sociodemographic and Medical Variables on Survival, Progression, Development of New Primary 

Tumors, and Event in Months 

Variable Χ
2 

df Prob. Mean Standard Error Confidence 
Intervals 

Survival 

Group 0.16 1 0.69 46.24 2.16 42.00-50.48 

Smoking Status 0.96 1 0.33 46.23 2.21 41.91-50.55 

Gender 0.87 1 0.35 46.24 2.16 42.00-50.48 

Education 1.33 4 0.86 45.44 2.26 41.02-49.87 

Morphology 0.00 1 1.0 46.63 2.15 42.42-50.85 

Cancer Stage 5.26 3 0.15 41.62 2.20 41.62-50.25 

Time to Progression (TTP) 

Group 1.85 1 0.17 46.47 2.34 41.88-51.07 

Smoking Status 0.24 1 0.62 46.61 2.37 41.96-51.26 

Gender 0.67 1 0.41 46.47 2.34 41.88-51.07 

Education 5.08 4 0.28 45.69 2.45 40.88-50.50 

Morphology 0.08 1 0.78 46.32 2.37 41.69-50.96 

Cancer Stage 3.63 3 0.30 46.17 2.39 41.49-50.85 

Time to Development of New Primary Tumors (TTNPT) 

Group 1.36 1 0.24 57.51 1.14 55.27-59.74 

Smoking Status 2.77 1 0.10    

Gender 0.02 1 0.89 57.51 1.14 55.27-59.74 

Education 2.21 4 0.70    

Morphology 0.01 1 0.92 57.48 1.15 55.22-59.74 
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Table 3.8-Continued 

Variable Χ
2 

df Prob. Mean Standard Error Confidence 
Intervals 

Cancer Stage 2.18 3 0.54    

Time to Event (TTE) 

Group 0.02 1 0.89 40.03 2.56 35.02-45.05 

Smoking Status 0.08 1 0.78 39.96 2.60 34.86-45.05 

Gender 0.03 1 0.86 40.03 2.56 35.02-45.05 

Education 0.83 4 0.93 38.87 2.66 33.67-44.08 

Morphology 0.26 1 0.61 40.36 2.57 35.32-45.39 

Cancer Stage 5.04 3 0.17       39.58   2.60 34.50-44.67 

Note: Blank spaces indicate that all cases were censored, and therefore no statistics were 

calculated. 

Baseline depression, anxiety, distress and quality of life did not significantly predict 

progression at 60 months, however, weekly tobacco and alcohol use did predict time to 

progression after adjusting for the five covariates, G
2
 (4) =5.133, p=0.27.  Progression time was 

not significantly predicted by the set of covariates, R
2
=-0.34 with a 95% confidence interval from 

0 to 0.44 using the R2 software (Steiger & Fouladi, 1992).  None of the covariates, except 

weekly tobacco and alcohol use reliably predicted progression time at 60 months at α=.05: 

Risk=.-1.06(tobacco use) + 0.86 (alcohol use) (Table 3.9).  At the mean of the covariates, the 

five year progression rate was about 70%.  Thus, progression time was predicted by weekly 

tobacco and alcohol use and was not predicted by baseline depression, anxiety, distress or 

quality life scores after adjusting for the effects of smoking status, gender, morphology, and 

cancer stage.   

Due to the small number of cases and lack of convergence for the model, the effect of 

baseline depression, anxiety, distress, quality of life, tobacco use, and alcohol use on 

development of new primary tumors was not calculated.  Time to the development of new 
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primary tumors was not significantly predicted by the set of covariates, R
2
=-0.12 with a 95% 

confidence interval from 0 to 0.13 using R2 software (Steiger & Fouladi, 1992).  None of the 

covariates reliably predicted time to development of new primary tumors at 60 months at α=.05 

(Table 3.9).  At the mean of the covariates, the five year rate of development of new primary 

tumors was just above 0.2%.   

There was no statistically significant effect of baseline depression, anxiety, distress, 

quality of life, tobacco use, or alcohol use on time to event at 60 months after adjusting for the 

five covariates, G
2
 (6) =2.48, p=0.83.  Time to event was not significantly predicted by the set of 

covariates, R
2
=-0.11 with a 95% confidence interval from 0 to 0.11 using R2 software (Steiger & 

Fouladi, 1992).  None of the covariates reliably predicted time to event at 60 months at α=.05 

(Table 3.9).  At the mean of the covariates, the five year rate of time to event was just above 

50%.  Thus, time to event was not predicted by baseline depression, anxiety, distress or quality 

life scores after adjusting for the effects of smoking status, gender, education, morphology, and 

cancer stage.   

Table 3.9 Estimates from the Cox Regression Analysis of Covariates, Outcomes, and Mediators 
on Survival, Progression, Development and  Event of Head and Neck Cancer Patients 

Covariate b df Prob. Hazard Ratio 

Time to Death 

Smoking Status -0.38 1 0.51 0.69 

Gender -0.11 1 0.85 0.90 

Education -0.08 1 0.72 0.92 

Morphology 0.00 1 0.83 1.00 

Cancer Stage 0.79 1 0.01* 2.20 

BDI Score 0.34 1 0.37 1.41 

STAI Score 0.57 1 0.17 1.77 

IES Score -0.14 1 0.48 0.87 

Alcohol Use 0.01 1 0.36 0.97 
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Table 3.9-Continued 

Covariate b df Prob. Hazard 
Ratio 

Tobacco Use -0.04 1 0.40 1.01 

FACT-HN Score -0.44 1 0.07 0.64 

Time to Progression 

Smoking Status 0.33 1 0.61 1.38 

Gender 0.89 1 0.22 2.44 

Education 0.26 1 0.34 1.00 

Morphology -0.00 1 0.96 0.99 

Cancer Stage -0.01 1 0.98 1.18 

BDI Score 0.09 1 0.83 1.09 

STAI Score -0.74 1 0.17 0.48 

IES Score 0.16 1 0.48 1.18 

Alcohol Use 0.86 1 0.02** 2.35 

Tobacco Use -1.06 1 0.02** 0.35 

FACT-HN Score -0.22 1 0.42 0.80 

Time to Development of New Primary Tumors 

Smoking Status 13.04 1 0.98 460192.51 

Gender 0.87 1 0.40 2.38 

Education 0.69 1 0.08 1.99 

Morphology -0.01 1 0.91 1.00 

Cancer Stage 0.19 1 0.75 1.21 

BDI Score     

STAI Score     

IES Score     

FACT-HN Score     
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Table 3.9-Continued 

Covariate b df Prob. Hazard 
Ratio 

Time to Event 

Smoking Status -0.48 1 0.31 0.62 

Gender 0.49 1 0.33 1.63 

Education 0.16 1 0.40 1.17 

Morphology 0.00 1 0.88 1.00 

Cancer Stage 0.32 1 0.17 1.38 

BDI Score 0.18 1 0.56 1.20 

STAI Score -0.02 1 0.57 1.22 

IES Score -0.03 1 0.90 0.98 

Tobacco Use 0.00 1 0.96 1.00 

Alcohol Use -0.01 1 0.68 0.99 

FACT-HN Score -0.26 1 0.18 0.77 
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CHAPTER 4 

DISCUSSION 

 The purpose of the present study was to evaluate the effects of a randomized clinical 

trial of a psychoeducational intervention on negative affect variables, quality of life and tobacco 

use in head and neck cancer patients.  Additionally, negative affect variables, quality of life, 

tobacco and alcohol use were looked at as predictors of progression and survival in head and 

neck cancer.  The first hypothesis was that patients with head and neck cancer who 

experienced depression, anxiety, and distress at baseline and completed the psychoeducational 

intervention would report lower levels of depression, anxiety and distress after the intervention 

compared to the control group, and to their pre-intervention levels.  However, this hypothesis 

was not supported.  The second hypothesis was that patients with head and neck cancer who 

completed the psychoeducational intervention would report significantly higher levels of quality 

of life compared to the control groups, or to their pre-intervention levels.  This hypothesis was 

not supported.  Controlling for patterns of missing data did not improve the results.  The third 

hypothesis that patients with head and neck cancer who were smokers at baseline and 

completed the intervention would report higher smoking cessation rates compared to smokers 

in the control group across time was not supported.  The fourth hypothesis was that the 

relationship between baseline depression, anxiety and distress would predict progression 

through the mediators, QOL and smoking and alcohol use (Figure 1.2).  However, due to the 

small number of patients that had progression during the five year follow-up period and the 

number of variables in the model, this model was not tested.  The final hypothesis was that the 

relationship between baseline depression, anxiety, and distress and survival would be mediated
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by QOL and health behaviors (i.e. smoking and alcohol use) (Figure 1.3).  The model was not 

tested due to the limited number of deaths in the sample and the large number of variables in 

the model. 

Patients in the intervention group did not show significant improvements on the 

negative affect variables across time.  The current literature does not support this finding for the 

psychosocial component of the present intervention.  Hammerlid et al. (1999)  conducted an 

intervention that consisted of several group therapy sessions where patients were encouraged 

to discuss their feelings regarding their diagnosis and treatment.  Their intervention improved 

anxiety and depressive symptoms among head and neck cancer patients.  The present 

intervention, given a larger sample size, may have seen significant improvements in anxiety and 

distress levels following the intervention due to the fact that the intervention was given shortly 

after diagnosis and at the start of treatment, when higher levels of these variables are reported 

(Hammerlid, Ahlner-Elmqvist, et al., 1999).However, Hammerlid et al.(1999) did not have an 

adequate control group that controlled for the interaction that the experimental group had with 

the psychologist or the other patients, whereas, participants in the control group in the present 

intervention had some interaction with the same clinician that administered the intervention.  

Given the lack of adequate controls in Hammerlid et al.’s study, the improvements they reported 

in anxiety and depressive symptoms in their intervention group may be attributed to the 

interaction with the psychologist and other patients, instead of the group therapy intervention, 

itself. 

Patients did not report improvements in depressive symptoms across time.  This finding 

did not follow the same pattern as other psychosocial interventions that have been effective in 

changing depression.  For example, Allison et al.(2004) found improvements in depressive 

symptoms when teaching patients ways to cope with their cancer diagnosis.  One possible 

explanation for the null findings in the present study could be due to differences in the focus of 

the intervention.  The intervention by Allison et al.(2004) focused solely on teaching patients 
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ways of coping with their disease.  The present intervention had several components, such as 

relaxation and smoking cessation techniques, in addition to coping skills training.  The 

combination of psychosocial skills training and smoking cessation education in the intervention 

were not effective at improving depressive symptoms. The combination approach may not have 

allowed for enough emphasis on each of the parts of the intervention, thus, not effectively 

improving psychological outcomes. For example, the coping skills training in the intervention by 

Allison et al.(2004) was the sole focus of this study, and showed improvements in depressive 

symptoms.  Given the different skills training in the present study, enough emphasis on coping 

skills may not have occurred, which may be why there was not an improvement in depressive 

symptoms in the present study.  However, Allison et al.’s (2004)study was a preliminary study of 

their intervention and did not have a randomized design or adequate controls, so, therefore, 

their findings should be interpreted with caution.  The findings of the present intervention on 

negative affect variables were not supported by what is found in the literature. 

  Improvements in quality of life following diagnosis have been reported in the 

literature(Morton, 2003; Ronis, et al., 2008); however, our results for quality of life did not show 

improvements across time.  Ronis et al. (2008) found that quality of life improved in the one 

year following diagnosis, and that baseline quality of life was the best predictor of quality of life 

one year following diagnosis.  Additionally, Hammerlid et al.(2001) found that changes in quality 

of life can occur up to three years following diagnosis; however, these changes are not different 

from one year to three years following diagnosis.  Quality of life has been shown to be a 

significant predictor in survival(Karvonen-Gutierrez, et al., 2008; Mehanna, et al., 2008).  The 

overall death rate in our sample was significantly lower compared to the national average, which 

could be due to the quality of care that patients receive at the University of Pittsburgh Medical 

Center.  Since QOL is a predictor of survival in head and neck cancer patients and our death 

rate was low, it could be that they had higher levels of QOL due to the quality of care they 

received, and, therefore, they would not report significant improvements across time in QOL.     
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In the present study, patients who smoked prior to diagnosis did not report a reduction 

of tobacco use across time.  However, the literature shows that tobacco use decreases 

following diagnosis, but at one year following diagnosis, tobacco use increases to that of pre-

diagnosis levels (Gritz, et al., 1993).  The present study did not support this finding.       

Additionally, continued tobacco use has been associated with reduced QOL.  Duffy et al. (2002) 

reported reduced quality of life on physical functioning, general health, vitality, social 

functioning, and emotional health in head and neck cancer patients who continued to smoke 

following diagnosis.  These findings indicated that continued tobacco use following the 

diagnosis of head and neck cancer could greatly affect a patient’s physical functioning.  

Interestingly, Duffy et al. (2002) also found reduced quality of life on social and emotional 

functioning as well.  This could be due to the fact that their continued tobacco use may impair 

their social relationships because of tobacco’s relationship with developing this type of cancer.  

Impairments in their social relationships, therefore, might also impact their emotional 

functioning.  These findings add importance to improving smoking cessation among this cancer 

demographic.  However, our findings did not support this previous literature, and may indicate 

the need for with a larger sample sizes and improvements in patient attrition. 

    Progression was examined as time to first recurrence or metastasis, whichever came 

first.  The exploratory analysis found that none of the baseline negative affect variables or QOL 

predicted time to progression.  However, weekly tobacco and alcohol use following diagnosis 

did significantly predict time to progression in our sample.  This finding is important because 

progression has been looked at on a limited basis, and predictors of progression have not been 

adequately identified.  However, since this was an exploratory analysis with a smaller sample, 

this finding should be interpreted with caution.   

Tobacco use has been looked at as a contributor to progression in head and neck 

cancer patients (Khuri, et al., 2001; Schantz, Byers, Goepfert, Shallenberger, & N., 1988).  

Schantz et al. (1988) found that young adults with head and neck cancer who had a history of 
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smoking were more likely than their non-smoking counterparts to experience progression.  

Additionally, they found that there were differences between smokers and non-smokers in terms 

of the site of their cancers, which has also been implicated as a predictor of survival (Brown, et 

al., 2003; Faye-Lund & Abdelnoor, 1996).  Patients that did not have a history of smoking were 

more likely to have cancer of the tongue, tonsil or larynx. However, patients that had a history of 

smoking were more likely to have cancers of the pharynx (Khuri, et al., 2001; Schantz, et al., 

1988), which fare worse with survival compared to cancers of the oral cavity or larynx (Brown, et 

al., 2003).    

The impact of alcohol use in head and neck cancer patients on progression or 

recurrence, to my knowledge, has not been adequately examined.  The finding that weekly 

alcohol use predicted progression is an important contribution to the literature, in that this 

finding has not been reported in terms of the effects that alcohol use may have on progression 

or recurrence.  Alcohol use and its interaction with tobacco has been examined in terms of risk 

for developing head and neck cancer.  Hashibe et al. (2009)  found that the risk for developing 

head and neck cancer for alcohol use was about four percent, and the risk for developing head 

and neck cancer for tobacco use was about 33 percent.  The risk for developing head and neck 

cancer for both alcohol and tobacco use was about 35 percent.  Though alcohol may not be as 

large of a contributor for risk development of this cancer, it is a minor contributing factor that 

should not be overlooked when looking to improve recurrence or survival rates.   

The model where survival would be predicted by baseline depression, distress, anxiety, 

through the mediators, QOL, and tobacco use or alcohol use was not tested due to the limited 

number of deaths in the sample and the number of variables in the model.  The five year 

survival rate of our sample (48%) was significantly better than that of the national average 

(57%).  Cancer stage was the only covariate that predicted survival in our sample of head and 

neck cancer patients.  This indicated that advanced stages of cancer tended to fare worse with 

survival compared to earlier stages.  The higher than expected survival rates could have been 
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due to the level of care received at University of Pittsburgh Medical Center, which is renowned 

for its quality of care for cancers.  It could also be due to the fact that majority of our sample 

(97%) were white, which among the different ethnicities who are diagnosed with head and neck 

cancer, tend to fare better than their African American counterparts (Molina et al., 2008).  Why 

there is a racial disparity among head and neck cancer patients in terms of prognosis has yet to 

be determined.  It could be due to differences in access to health care or willingness to seek out 

health care (Molina, et al., 2008).  The racial disparity could also be due to differences in the 

aggressiveness of the cancer, itself.  Whites are more likely than African-Americans to develop 

this type of cancer, and therefore, African-Americans who develop head and neck cancer may 

develop more aggressive forms of the cancer, which results in reduced survival compared to 

whites who develop this cancer.  The results of the present study emphasize the importance of 

having a more diverse sample size and may explain why our survival rate was slightly better 

than the national average.   

4.1 Limitations and Future Directions 

4.1.1 Limitations 

 The hypotheses for the present study were not supported.  In relation to the hypotheses 

testing the effects of the intervention, there are several confounds that could have limited the 

effectiveness of the intervention.  First, the study was not limited to smokers.  Since the 

educational component of the intervention was related to how to achieve smoking cessation and 

avoid relapse, this information may not have been useful for individuals who had quit and 

maintained abstinence for several years, and most certainly did not benefit those who had never 

smoked at all.  However, patients that were non-smokers reviewed topics from the previous 

sessions, when the sessions were related to smoking cessation.  This allowed more emphasis 

on the coping skills and relaxation training, which may have improved the negative affect 

variables and QOL among this demographic.    Including both smokers and non-smokers in this 
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study may improve our understanding of the interaction of negative affect outcomes, QOL of 

life, and smoking cessation among head and neck cancer patients  

Improvements in the sampling biases that occurred in the present study may also 

improve effectiveness of the intervention.  An overwhelming majority of patients in our sample 

were white (97.3%).  This may be important to  consider due to the findings of Duffy et al. 

(2006).  In their study, they found that African American patients were more likely to seek out 

smoking cessation information than their white counterparts, indicating higher motivation to quit 

smoking.  Though motivation to quit smoking was not measured in this study, including a more 

ethnically diverse sample may improve motivation to seek out information regarding smoking 

cessation, and therefore, improve the efficacy of the educational component of the intervention.  

The patients were all receiving treatment from the University of Pittsburgh Medical Center, 

which provides higher quality of care compared to other medical facilities.  Recruitment at other 

medical facilities would improve this sampling bias and may demonstrate effectiveness of the 

present intervention.  Additionally, the sample size was somewhat small, which limited the 

statistical power of the models.  Increasing the sample size may also improve the effectiveness 

of the intervention.   

4.1.2 Future Directions 

 Future directions for interventions with this cancer demographic should focus on 

improving smoking cessation rates among smokers.  The relationship between smoking 

cessation and cancer diagnosis and treatment should be looked at in order to understand how 

or why some patients with head and neck cancer are not successful at maintaining abstinence 

from tobacco.  Additionally, alcohol cessation and the relationship between smoking cessation 

and cancer diagnosis and treatment should also be considered.  Though not all patients who 

drink are smokers, it is important to know the influence that alcohol may have among this 

cancer demographic. 
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 The role of alcohol use in the progression and survival of head and neck cancer 

patients has not been extensively examined.  Though the risk of developing head and neck 

cancer from alcohol use may be small, its contribution in conjunction with tobacco use may be 

important to consider.  Predictors of progression and survival among those that do not drink, 

those that drink and those that smoke and drink should be looked at in order to better identify 

quality of life, demographic or treatment-related variables that may contribute to improvements 

in survival rates.    

Smoking cessation has been linked to the development of major depression (Covey, 

Glassman, & Stetner, 1997; Tsoh et al., 2000).   Covey et al. (1997) found that people who 

recently were treated for smoking cessation were at risk for developing major depression.  This 

effect was intensified if these individuals had a previous history of depression.  Therefore, 

history of depression may be important to consider when developing interventions for head and 

neck cancer patients.  Anxiety, however, does not seem to change following treatment for 

smoking cessation (West & Hajek, 1997).  Anxiety was shown to be highest immediately 

following elimination of smoking behaviors, but subsided one to two days following initial 

smoking cessation (West & Hajek, 1997).  The studies that looked at the effects of smoking 

cessation on depression and anxiety included healthy individuals, and not cancer patients.  The 

interaction between smoking cessation and cancer diagnosis and treatment, to my knowledge, 

has not been extensively considered.  This may be an important relationship to consider in 

order to fully understanding the contributions of each of these variables to negative affective 

states and quality of life. 

 Future research should also look at differences between non-smokers and those that 

have a history of smoking in order to determine how these patients may fare with progression 

and survival.  Most of the literature in head and neck cancer research focuses on patients who 

smoke, and on occasion, those that drink.  Though these are both risk factors for developing 

head and neck cancer, not all cases of these cancers are related to smoking and alcohol use 



 

 
73 

(Koch, Lango, Sewell, Zahurak, & Sidransky, 1999).  Distinctions between treatment-related 

variables, such as cancer site or morphology should be looked at to determine what differences 

there may be between head and neck cancer patients that smoke and drink and those that do 

not.  The reason it is important for future research to examine predictors of progression in 

survival among smoking versus non-smoking head and neck cancer patients is because there 

may be differences in what factors predict progression and survival for each of these two 

demographics.  Identification of specific predictors of progression and survival, such as quality 

of life, between these two demographics will lead to improvements in developing targeted 

psychosocial interventions to improve these variables.  Identifying treatment-related and 

demographic factors that may impact negative affect and quality of life are important in order to 

develop targeted educational and psychosocial interventions for head and neck cancer patients 

that may ultimately improve progression, recurrence and survival rates among this 

demographic. 
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APPENDIX A 

SELF-REPORT QUESTIONNAIRES FOR PSYCHOLOGICAL OUTCOMES, 

QUALITY OF LIFE AND TOBACCO USE OUTCOMES 
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Impact of Event Scale 

 

Note: Items 1, 2, 3, 5, 7, 11, 12, and 14 make up the Intrusion subscale.  Items 4, 6, 8, 9, 10, 
13, and 15 make up the Avoidance subscale 
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State/Trait Anxiety Inventory 

 
Note:  Items that were anxiety-absent items that were reverse coded were items 1, 2, 5, 8, 10, 
11, 15, 16, 19, and 20.  Items that were anxiety-present items were items, 3, 4, 6, 7, 9, 12, 13, 

14, 17, and 18. 
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Note: All items on the physical well-being subscale, items 1, 3, 4, 5 and 6 on the emotional well-
being subscale, and items 2, 3, and 6 on the additional concerns subscale are reverse coded. 
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Modified Daily Record Form 
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APPENDIX B 

ALTERNATIVE MODEL WITHOUT BASELINE AS A MODERATOR 

FOR EFFECTS OF THE INTERVENTION 
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The following appendix includes results of the effect of the intervention within our 

sample.  The models that were analyzed were similar to that of the models reported in the 

results section, with one exception.  Baseline scores of the five outcome variables (BDI, STAI, 

IES, FACT-HN, and tobacco use) were not included as moderators, but rather were included in 

the time variable.  The number of time points in this model was four, whereas, the models 

reported in the results section had three time points.  The models presented in this appendix 

include a model that looks at the effects of the covariates, gender, education, smoking status, 

cancer stage, and cancer morphology on the five different outcomes.  The model then included 

time, where the four time points (baseline, one month, six month and 12 month follow-ups) were 

included as repeated effects, and the variable, group, were added to the model to determine the 

effects of the intervention on the five outcome variables.  

B.1 Covariates only model 

Mixed linear models were conducted using the covariates gender, cancer morphology, 

smoking status, cancer stage, and education level.  This was done for all five outcome variables 

(BDI score, STAI score, IES score, FACT-HN total score and tobacco use; see Tables B.1 and 

B.2).  Depression levels (BDI scores) were predicted by smoking status, F (1, 241) = 11.32, 

p=0.001.  Smokers (M=0.22, SE=0.15) reported significantly higher levels of depression than 

did non-smokers (M=-0.43, SE=0.19), p=0.001.  Anxiety (STAI scores) was predicted by 

gender, F (1, 256) = 4.39, p=0.04 and education level, F (4, 256) = 3.00, p=0.02.  Women 

(M=0.21, SE=0.15) reported significantly more anxiety than did men (M=-0.12, SE=0.12), 

p=0.04.  Those who had some high school education (M=0.35, SE=0.18) reported significantly 

higher levels of anxiety than did those with some college education (M=-0.32, SE=0.17), 

p=0.02.  There were no differences for high school graduates (M=-0.07, SE=0.13, p=0.31), 
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college graduates (M=0.01, SE=0.20, p=1.00), and those with some graduate work or 

graduate degrees (M=0.25, SE=0.23, p=1.00).   

Distress levels in our sample were predicted by several of the covariates.  Gender (F (1, 

237) = 8.57, p=0.004), cancer morphology (F (1, 237) = 5.73, p=0.02), cancer stage (F (3, 237) 

= 2.938, p=0.03), and education level (F (4, 237) = 2.86, p=.02) were predictive of subsequent 

distress (IES scores).  Females (M=0.83, SE=0.26) reported more distress than did their male 

counterparts (M=0.06, SE=0.20), p=0.004. Those with squamous cell carcinoma (M=0.05, 

SE=0.13) reported significantly less distress than did non-squamous cell patients (M=0.84, 

SE=0.32), p=0.02.  Those with stage II cancer (M=-0.12, SE=0.29) reported marginally 

significantly less distress than did patients with stage IV (M=0.69, SE=0.26), p=0.052. There 

were no differences for stage I (M=0.51, SE=0.29, p=0.42), or stage III patients (M=0.70, 

SE=0.25, p=1.00).  Those who had completed some high school (M=0.88, SE=0.30) reported 

significantly higher distress than did high school graduates (M=-0.07, SE=0.21), p=0.03. There 

were no differences for those who completed some college (M=0.28, SE=0.29, p=0.95), college 

graduates (M=0.81, SE=0.35, p=1.00), or those who had completed some graduate work or 

graduate degrees (M=0.33, SE=0.37, p=1.00). 

 Quality of life (FACT-HN scores) was predicted by smoking status (F (1, 245) = 4.19, 

p=0.04), cancer stage (F (3, 245) = 8.36, p=0.00), and education level F (4, 245) = 3.69, 

p=0.006).  Non-smokers (M=-0.33, SE=0.0.27) reported higher QOL compared to smokers 

(M=0.26, SE=0.23), p=0.04.  Those with stage II cancer (M=-1.29, SE=0.35) reported greater 

QOL compared to stage I (M=0.40, SE=0.33, p=0.001), stage III (M=0.39, SE=0.28, p=0.00), or 

stage IV (M=0.36, SE=0.30, p=0.00).  There were no differences in QOL between stage I, stage 

III, and stage IV cancer patients.  Those who had some high school education (M=0.88, 

SE=0.36) reported significantly lower levels of QOL compared to high school graduates (M=-

0.29, SE=0.25; p=0.03) and those with some college education (M=-0.49, SE=0.32; p=0.01).  
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Those with some high school education had marginally significant lower levels of QOL 

compared to those with some graduate work or graduate degree (M=-0.57, SE=0.44), p=0.057. 

There were no differences for college graduates (M=0.30, SE=0.38).  Tobacco use was 

predicted by smoking status (F (1, 267) = 10.57, p=0.001) and education level (F (4, 267) = 

2.52, p=0.04). Smokers (M=3.56, SE=6.24) reported significantly higher tobacco use than did 

non-smokers (M=-20.93, SE=7.54), p=0.001. There were no significant differences in tobacco 

use for those with some high school education (M=13.31, SE=9.09), high school graduates 

(M=-4.71, SE=6.65), those who had completed some college (M=-13.79, SE=8.62), college 

graduates, (M=-17.19, SE=11.05) and those who had completed some graduate work (M-21.03, 

SE=12.82). 

B.2The Effect of the Intervention and Time 

The effects of time and the intervention were added to the covariates model.  The 

subsequent model was a significantly better fit for all five outcomes: depression (-2 Log 

likelihood=790.57 for covariates only vs. 709.53 for group and time, df=3, p<.05), anxiety (-2 

Log likelihood=732.17 for the covariates only model vs. 653.96 when including group and time, 

df=3, p<.05), distress (-2 Log likelihood=1020.49 for the covariates only model vs. 831.22 when 

including group and time, df=3, p<.05), quality of life (-2 Log likelihood=1377.05 for the 

covariates only model vs. 938.31 when including group and time, df=3, p<.05), and tobacco use 

(-2 Log likelihood= 2889.81 for covariates only vs. 2826.75 when including group and time, 

df=3, p<.05).   

There was not a significant change across time in depression levels, F (3, 164.18) 

=1.34, p=0.26 (baseline: M=-0.09, SE=0.15; one month: M=0.09, SE=0.15; six month: M=0.13, 

SE=0.16; 12 months: M=-0.11, SE=0.17).  However, there was a significant change across time 

for anxiety levels, F (3, 178.78) =0.36, p=0.001 (baseline: M=0.30, SE=0.12; one month: M=-

0.14, SE=0.12; six month: M=-0.13, SE=0.13; 12 months: M=-0.19, SE=0.14).  Baseline anxiety 
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was significantly higher than the one month (p=0.001), six month (p=0.02), or 12 month follow 

up periods (p=0.02).  There were no differences between any of the other time points.  There 

was also a significant effect across time for distress, F (3, 166.02) =3.32, p=0.02.    Baseline 

distress (M =0.34, SE=0.20) was significantly higher than the one month follow-up (M =-0.20, 

SE=0.20), p=0.02. 

There were no differences between the six month follow-up (M =-0.13, SE=0.21, 

p=0.27) or the 12 month follow-up (M =-0.25, SE=0.23, p=0.18).  There was also a significant 

effect across time for QOL, F (3, 168.12) =2.86, p=0.04.  However, post-hoc tests (Bonferroni) 

showed no significant differences between baseline (M =-0.06, SE=0.24), one month follow-up 

(M =0.33, SE=0.24, p=0.37), six month follow-up (M =0.20, SE=0.25, p=1.00) or the 12 month 

follow-up (M =-0.32, SE=0.27, p=1.00).  Tobacco use also changed significantly across time, F 

(3, 140.96) =24.32, p=0.00.  Tobacco use was significantly higher at baseline (M =39.00, 

SE=5.57) than at the one month follow-up (M =-15.55, SE=6.08, p=0.00), the six month follow-

up (M =-16.65, SE=6.10, p=0.00), and the 12 month follow-up (M =-12.38, SE=6.68, p=0.00).   

There were no differences between the control group and the intervention group for 

depression, F (1, 84.23) =0.00, p=0.95 (control: M=0.01, SE=0.18; intervention: M=0.00, 

SE=0.17); anxiety, F (1, 84.28) =0.98, p=0.33 (control: M=-0.13, SE=0.14; intervention: M=0.06, 

SE=0.13); distress, F (1, 80.12) =0.02, p=0.89 (control: M=-0.04, SE=0.24; intervention: M=-

0.08, SE=0.23); QOL, F (1, 81.89) =1.12, p=0.29 (control: M=-0.20, SE=0.30; intervention: 

M=0.25, SE=0.27); or tobacco use, F (1, 52.40) =0.26, p=0.61 (control: M=0.51, SE=5.16; 

intervention: M=-3.30, SE=4.91). There were no significant group by time interaction effects for 

depression, F (3, 164.59) =0.54, p=0.66; anxiety, F (3, 178.78) =0.36, p=0.79; distress, F (3, 

166.25) =1.14, p=0.33; QOL, F (23, 168.52) =0.50, p=0.68; or tobacco use, F (3, 140.74) =0.45, 

p=0.72 (Figures 1.22 and 1.23).  The unstandardized coefficients and standard errors for the 

outcome measures and covariates are presented in Table B.3 and B.4.   
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Table B.1 Unstandardized Coefficients for BDI, STAI, and IES for the covariates only model 

 Model 

 BDI Score STAI Score IES Score 

Effect b (SE) t(241) b (SE) t(256) b (SE) t(237) 

Gender -0.24 

(0.20) 

-1.23 -0.32 (0.15) -2.10* -0.77 (0.26) -2.928*** 

Cancer 

Morphology 

-0.10 

(0.25) 

0.41 0.01 (0.19) 0.03 -0.78 (0.33) -2.39** 

Smoking 

Status 

-0.65 

(0.19) 

-3.37** -0.22 (0.15) -1.46 -0.02 (0.25) -0.09 

Cancer Stage 

(I) 

-0.04 

(0.26) 

-0.17 0.35 (0.20) 1.81 -0.17 (0.34) -0.51 

Cancer Stage 

(II) 

-0.48 

(0.24) 

-1.99* -0.19 (0.19) -0.99 -0.81 (0.31) -2.65** 

Cancer Stage 

(III) 

0.08 

(0.23) 

0.35 0.15 (0.18) 0.81 0.02 (0.31) 0.05 

Education  

(SHS) 

0.52 

(0.34) 

1.53 0.10 (0.27) 0.38 0.55(0.43) 1.27 

Education  

(HSG) 

-0.04 

(0.31) 

-0.12 -0.32 (0.24) -1.29 -0.39 (0.40) 0.97 

Education  

(SC) 

-0.00 

(0.33) 

-0.01 -0.57 (0.25) -2.25 -0.05 (0.42) -0.11 

Education  

(CG) 

0.09 

(0.35) 

0.79 -0.24 (0.28) -0.87 0.49 (0.46) 1.05 

Note: SHS-Some high school; HSG-High school graduate; SC-Some college; CG-College 
graduate. *p<.05; **p<.01; ***p<.005; ****p<.0001. 
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Table B.2 Unstandardized Coefficients for FACT-HN and Tobacco use for the covariates only 
model 

 Model 

 FACT-HN Total Score Tobacco Use 

Effect b (SE) t(245) b(SE) t(267) 

Gender 0.13 (0.31) 0.42 3.57 (8.23) 0.43 

Cancer 

Morphology 

-0.62 (0.36) -1.72 7.16 (9.93) 0.72 

Smoking 

Status 

-0.59 (0.29) -2.05* -24.49 (7.53) -3.25*** 

Cancer 

Stage (I) 

0.04 (0.39) 0.11 -4.06 (10.67) -0.38 

Cancer 

Stage (II) 

-1.64 (0.38) -4.35**** 17.61 (9.83) 1.79 

Cancer 

Stage (III) 

0.03 (0.36) 0.09 3.14 (9.90) 0.32 

Education 

(SHS) 

1.45(0.52) 2.79**** 34.34 (14.44) 2.38* 

Education 

(HSG) 

0.28 (0.48) 0.59 16.32 (13.68) 1.19 

Education 

(SC) 

0.08 (0.53) 0.17 7.24 (13.94) 0.52 

Education  

(CG) 

0.87 (0.53) 1.62 3.84 (15.73) 0.24 

Note: SHS-Some high school; HSG-High school graduate; SC-Some college; CG-College 
graduate. *p<.05; **p<.01; ***p<.005; ****p<.0001. 
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B.3 The Effect of the Intervention and Time with Completers vs. Non-completers 

A dichotomous variable of whether participants had completed all time points or not was 

created and added to the group, time and covariates (GTC) model.
 
The resulting group, time, 

covariates, and non-completers vs. completers model (GTCN) was not a significantly better fit 

for depression (-2 Log likelihood= 709.53 for the GTC model vs. 702.60 for the GTCN model, 

df=8, p>.05), anxiety (-2 Log likelihood= 653.96 for the GTC model vs. 642.04 for the GTCN 

model, df=8, p>.05), distress (-2 Log likelihood= 831.22for the GTC model vs. 825.35 for the 

GTCN model, df=8, p>.05), quality of life (-2 Log likelihood= 938.31 for the GTC model vs. 

825.35 for the GTCN model, df =8, p<.05) or tobacco use (-2 Log likelihood= 2826.75 for the 

GTC model vs. 2821.70 for the GTCN model, df=8, p>.05).
 3
    

There were no differences between the control group and the intervention group for 

depression, F (1, 130.13) =0.28, p=0.60 (control: M=-0.08, SE=0.23; intervention: M=0.08, 

SE=0.18); anxiety, F (1, 103.30) =0.51, p=0.48 (control: M=-0.08, SE=0.16; intervention: 

M=0.07, SE=0.14); distress, F (1, 123.54) =0.04, p=0.85 (control: M=-0.07, SE=0.30; 

intervention: M=-0.15, SE=0.25); QOL, F (1, 119.74) =0.14, p=0.71 (control: M=0.24, SE=0.37; 

intervention: M=0.42, SE=0.28); or tobacco use, F (1, 58.62) =0.02, p=0.89 (control: M-2.21, 

SE=6.11; intervention: M=-3.32, SE=5.04).  There were no differences between completers and 

non-completers for depression, F (1, 128.29) =0.32, p=0.57 (completers: M=-.09, SE=0.15; non-

completers: M=0.09, SE=0.26); anxiety, F (1, 101.46) =0.87, p=0.35 (completers: M=-0.11, 

SE=0.12; non-completers: M=0.09, SE=0.18); distress, F (1, 119.76) =0.08, p=0.78 

(completers: M=-0.05, SE=0.20; non-completers: M=-0.17, SE=0.36); or tobacco use, F (1, 

                                                      

3
 Additional models were conducted on dummy variables of the patterns OMMM, OOMM, 

OOOM, OOOO.    However, none of these models were significant, and therefore, for ease of 

results, are not presented. 
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57.70) =0.09, p=0.77 (completers: M=-1.54, SE=4.56; non-completers: M=-3.99, SE=6.64).  

However, completers (M=-0.28, SE=0.24) reported significantly higher QOL than did non-

completers (M=0.94, SE=0.41), F (1, 117.92) =0.14, p=0.01.   

There were no significant changes across time for depression, F (3, 178.66) =1.83, 

p=0.14 (baseline: M=--0.079, SE=0.15; one month: M=0.07, SE=0.17; six month: M=0.27, 

SE=0.19; 12 months: M=-0.28, SE=0.32); or distress, F (3, 182.95) =2.13, p=0.10 (baseline: 

M=0.31, SE=0.20; one month: M=-0.08, SE=0.22; six month: M=-0.06, SE=0.25; 12 months: 

M=-0.60, SE=0.44).   There were significant changes across time for anxiety, F (3, 191.03) 

=4.90, p=0.003; tobacco use, F (3, 149.53) =24.07, p=0.00; and a marginally significant change 

across time for QOL, F (3, 183.70) =2.58, p=.055.  Patients reported significantly higher anxiety 

at baseline (M=0.32, SE=0.12) than the one month follow up (M=-0.06, SE=0.13, p=0.006) and 

the 12 month follow-up (M=-0.29, SE=0.19, p=0.03).  There were no differences between 

baseline and the six month follow-up for anxiety (M=-0.00, SE=0.14, p=0.20).  Baseline tobacco 

use (M=39.29, SE=5.72) was significantly higher compared to one month (M=-17.61, SE=6.51, 

p=0.00), six months (M=-17.74, SE=6.43, p=0.00), and the 12 months: (M=-15.01, SE=7.69, 

p=0.00) following completion of the intervention. 

There were no significant group by time interaction effects for depression, F (3, 179.17) 

=1.30, p=0.28; anxiety, F (2, 116.52) =0.00, p=0.70; distress, F (3, 183.07) =0.29, p=0.83; QOL, 

F (3, 184.39) =0.13, p0.94; or tobacco use, F (3, 148.99) =0.32, p=0.81 (Figures 1.24 and 1.25).  

There were no significant interactions between time and completers versus non-completers for 

depression, F (3, 178.59) =0.88, p=0.45; distress, F (3, 182.79) =1.67, p=0.18; QOL, F (3, 

183.62) =2.38, p=0.07; or tobacco use, F (3, 149.31) =0.83, p=0.48 (Figures 1.26 and 1.27).  

There was a significant interaction effect between time and completion status for anxiety, F (3, 

190.94) =2.78, p=0.04.  Completers (M=-0.29, SE=0.15) at the six month follow-up reported 

significantly lower levels of anxiety compared to non-completers (M=0.28, SE=0.23), p=0.04.  
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There were no significant interaction effects between group and completers versus non-

completers for depression, F (1, 133.17) =0.48, p=0.49; anxiety, F (1, 104.44) =0.57, p=0.45; 

distress, F (1, 124.88) =0.19, p=0.67; QOL, F (1, 120.59) =1.42, p=0.25; or tobacco use, F (1, 

59.48) =1.22, p=0.27.  There were no significant three way interactions between time, group, 

and completers vs. non-completers for depression, F (3, 179.10) =1.522, p=0.21; anxiety, F (3, 

19113) =0.57, p=0.64; distress, F (3, 183.08) =0.17, p=0.92; QOL, F (3, 184.47) =0.37, p=0.78; 

or tobacco use, F (3, 149.30) =0.17, p=0.92. The unstandardized coefficients and standard 

errors for the outcome measures and covariates are presented in Table B.5 and B.6.  

*p<.05; **p<.01 

Table B.3 Coefficients for BDI, STAI, and IES scores for the Intervention and Time model 

  Model 

 BDI STAI IES 

Effect b SE b SE b SE 

Gender 0.33 0.28 0.43* 0.21 0.90** 0.37 

Cancer Morphology -0.06 0.33 -0.20 0.26 0.37 0.45 

Smoking Status 0.49 0.27 0.04 0.21 -0.17 0.36 

Cancer Stage 0.07 0.11 -0.07 0.09 0.10 0.15 

Education  -0.11 0.11 -0.03 0.08 0.01 0.14 

Group 0.04 0.35 0.31 0.28 0.18 0.47 

Time (0v12) 0.17 0.29 0.63** 0.24 0.70 0.39 

Time (1v12) 0.20 0.27 0.10 0.22 0.10 0.36 

Time (6v12) 0.18 0.22 0.10 0.18 0.42 0.29 

Group x Time (0v12) -0.30 0.39 -0.29 0.33 -0.21 -.54 

Group x Time (1v12) -0.02 0.37 -0.11 0.30 -0,60 0.49 

Group x Time (6v12) 0.11 0.30 -0.08 0.25 -0.60 0.40 
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**p<.002; ***p<.001. 

Table B.5 Coefficients for BDI, STAI, and IES scores for GTCN Model 

 
Model 

 
BDI STAI IES 

Effect b SE b SE b SE 

Gender 0.32 0.28 0.40 0.22 0.87* 0.37 

Cancer Morphology -0.09 0.35 -0.28 0.26 0.38 0.47 

Smoking Status 0.53# 0.27 0.05 0.21 -0.24 0.36 

Cancer Stage 0.07 0.11 -0.07 0.09 0.11 0.15 

Education Level -0.08 0.11 -0.02 0.08 -0.01 0.14 

 

Table B.4 Coefficients for FACT-HN scores and Tobacco Use for the Intervention and 
Time model 

Model 

 FACT-HN Tobacco Use 

Effect b SE b SE 

Gender 0.16 0.45 -4.18*** 8.45 

Cancer Morphology 0.34 0.53 -14.54 10.27 

Smoking Status 0.10 0.44 28.37 7.99 

Cancer Stage 0.22 0.18 -1.68 3.42 

Education  -0.22 0.17 -10.15** 3.17 

Group 0.43 0.55 -6.87 13.39 

Time (0v12) 0.28 0.46 44.91*** 12.95 

Time (1v12) 0.75 0.41 -1.62 13.13 

Time (6v12) 0.38 0.33 -5.46 11.80 

Group x Time (0v12) -0,05 0.61 12.94 17.27 

Group x Time (1v12) -0.21 0.56 -3.11 17.50 

Group x Time (6v12) 0.27 0.45 2.40 15.79 
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Table B.5-Continued 

 
Model 

 
BDI STAI IES 

   
Effect b SE b SE b SE 

Group 1.81 1.24 0.44 0.72 0.26 1.69 

Completion Status 1.13 1.06 0.17 0.56 0.71 1.42 

Time (0v12) 1.46 1.03 -0.71 0.76 1.37 1.39 

Time (1v12) 1.32 1.03 -0.39 0.74 1.40 1.39 

Time (6v12)  1.97* 0.96 -0.69 0.69 1.38 1.30 

Time (0v12) X Group -2.03 1.26 -0.71 0.76 -0.62 1.73 

Time (1v12) X Group -1.63 1.27 -0.39 0.74 -0.71 1.73 

Time (6v12) X Group -2.12 1.17 -0.69 0.69 -0.70 1.65 

Time (0v12) X Completion 
Status 

-1.33 1.08 -0.37 0.61 -0.58 1.46 

Time (1v12) X Completion 
Status 

-1.12 1.07 -0.71 0.58 -1.45 1.44 

Time (6v12) X Completion 
Status 

-1.92# 0.98 -1.06 0.51* -1.04 1.33 

Group X Completion Status -1.85 1.30 -0.10 0.78 -0.01 1.77 

Time (0v12) X Group X 
Completion Status 

1.74 1.33 0.63 0.85 0.56 1.84 

Time (1v12) X Group X 
Completion Status 

1.62 1.33 0.34 0.81 0.76 1.81 

Time (6v12) X Group X 

Baseline 
2.37# 1.21 0.73 0.74 0.11 1.70 

*p<.05; **p<.01; ***p<.001; # p<.06 
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Table B.6 Coefficients for FACT-HN scores and Tobacco Use for GTCN Model 

Model 

 
FACT-HN Tobacco Use 

Effect b SE b SE 

Gender -0.04 0.45 -3.01 8.56 

Cancer Morphology -0.03 0.54 -13.16 10.46 

Smoking Status 0.30 0.43 29.03 8.05*** 

Cancer Stage 0.20 0.18 -1.84 3.43 

Education Level -0.12 0.17 -10.30 3.24 

Group 0.31 1.82 8.12 26.80 

Completion Status -1.57 1.63 18.84 24.75** 

Time (0v12) -0.07 1.58 58.26 25.77 

Time (1v12) 0.65 1.58 2.06 26.94 

Time (6v12)  1.57 1.46 2.81 24.42 

Time (0v12) X Group -0.75 1.85 14.40 31.74 

Time (1v12) X Group -0.90 1.85 -8.17 33.20 

Time (6v12) X Group -1.15 1.72 -7.27 30.19 

Time (0v12) X Completion 

Status 
0.44 1.65 -16.71 29.84 

Time (1v12) X Completion 

Status 
0.08 1.64 -3.42 30.80 

Time (6v12) X Completion 

Status 
-1.39 1.49 -9.60 27.85 

Group X Completion Status 0.27 1.92 -19.17 31.08 

Time (0v12) X Group X 
Completion Status 

1.00 1.98 -11.19 37.97 
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Table B.6-Continued 

 
Model 

 
FACT-HN Tobacco Use 

Effect b SE b SE 

Time (1v12) X Group X 

Completion Status 
0.88 1.94 4.57 39.09 

Time (6v12) X Group X Baseline 1.58 1.78 11.60 35.43 

*p<.05; **p<.01; ***p<.001; # p<.06 
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Figure B.1. Marginal means and standard errors for group and time for the group, time and 
covariates model for the (A) BDI scores; (B) STAI scores; (C) IES scores. 
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Figure B.2. Marginal means and standard errors for group and time for the group, time and 
covariates model for the (A) FACT-HN scores and (B) Weekly tobacco use. 
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Figure B.3. Marginal means and standard errors for group and time for the group, time, 
covariates, and completion status model for the (A) BDI scores; (B) STAI scores; (C) IES 

scores. 
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Figure B.4.Marginal means and standard errors for group and time for the group, time, 
covariates, and completion status model for the (A) FACT-HN scores and (B) Weekly tobacco 

use. 
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Figure B.5. Marginal means and standard errors for completion status and time for the group, 
time, covariates, and completion status model for the (A) BDI scores; (B) STAI scores; (C) IES 

scores. *p<.05 between completers and non-completers. 
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Figure B.6. Marginal means and standard errors for completion status and time for the group, 
time, covariates, and completion status model for the (A) FACT-HN scores and (B) Weekly 

tobacco use. 
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Figure B.7. Marginal means and standard errors for completion status and group for the group, 
time, covariates, and completion status model for the (A) BDI scores; (B) STAI scores; (C) IES 

scores. 
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Figure B.8. Marginal means and standard errors for completion status and group for the group, 
time, covariates, and completion status model for the (A) FACT-HN scores and (B) Weekly 

tobacco use. 
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