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ABSTRACT 

Trajectories and Predictors of Self-Reported Anxiety and Depression in Women With and 

Without Pain Who Undergo Surgery for Breast Cancer 

Maria Kyranou 

 Depression and anxiety are common emotional symptoms in women with breast 

cancer and are frequently grouped under the term psychological distress.  However, 

preoperative levels and postoperative trajectories of anxiety and depression might be 

influenced by distinct factors. This study’s purpose was to identify how anxiety and 

depression in women with breast cancer changed from the time before surgery and for up 

to six months after, and to investigate whether specific variables predict initial levels and 

trajectories of anxiety and depression during the same period. Variables were selected 

following the UCSF Symptom Management Model.  

This descriptive, longitudinal study enrolled patients from Breast Care Centers 

located in a Comprehensive Cancer Center, two public hospitals, and four community 

practices.  A total of 396 women with breast cancer agreed to participate and completed 

questionnaires prior to surgery, and at 1, 2, 3, 4, 5, and 6 months after surgery. Descriptive 

statistics and hierarchical linear modeling were used for data analyses.  

Findings from this study suggest that more than a quarter of the patients (28%) 

reported pain in their breast prior to surgery. In addition, a significant percentage of 

women, regardless of pain status, experienced anxiety and depressive symptoms prior to 

surgery for breast cancer.  However, both state anxiety and depression declined over the six 
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month period following surgery.  Despite the overall decline in state anxiety and depression, 

variance components suggested substantial interindividual variability in the patterns of 

adjustment. Only one demographic (i.e., marital status), and one clinical (i.e., general health 

status) characteristic predicted baseline levels of depression and trajectories of state 

anxiety respectively. In contrast, characteristics with independent contributions were 

symptom characteristics (i.e, trait and state anxiety, attentional fatigue, sleep disturbances, 

appetite changes, number of hours in pain), and psychosocial adjustment characteristics 

(i.e., sense of control, life satisfaction, difficulty coping, uncertainty about the future, sense 

of isolation, fear of metastasis, amount of distress at initial diagnosis and importance of 

spiritual activities).  Nurses may use this information to identify and educate high-risk 

patients about how anxiety and depression may change following surgery for breast cancer.  
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Introduction 

Almost all of the 207,090 women diagnosed with breast cancer in 2010 (American 

Cancer Society, 2010) will undergo surgery.  The threatening nature of the cancer diagnosis 

itself—as well as uncertainty regarding surgery and subsequent treatments--is associated 

with significant psychological distress in many women (DiLorenzo et al., 1995; Gottschalk & 

Hoigaard-Martin, 1986; Jacobsen et al., 2005). In fact, the majority of women with breast 

cancer experience moderate to high levels of anxiety before surgery followed by a gradual 

reduction over the year after surgery (Barez, Blasco, Fernandez-Castro, & Viladrich, 2009; 

Burgess et al., 2005; Dean, 1987; Fallowfield, Hall, Maguire, & Baum, 1990; Gallagher, Parle, 

& Cairns, 2002; Goldberg et al., 1992; Henselmans, Helgeson et al., 2010; Maunsell, 1989; 

Millar, Purushotham, McLatchie, George, & Murray, 2005; Parker et al., 2007; Ramirez, 

Richards, Jarrett, & Fentiman, 1995; Vahdaninia, Omidvari, & Montazeri, 2010).  

Furthermore, across studies that evaluated depressive symptoms, approximately 18% to 

26% of the women were categorized as having clinically meaningful levels of depressive 

symptoms prior to breast cancer surgery (Ozalp, Sarioglu, Tuncel, Aslan, & Kadiogullari, 

2003; Parker et al., 2007; Vahdaninia, Omidvari, & Montazeri, 2010).  

When symptoms of anxiety and depression are not treated, certain individuals may 

be at increased risk for worse postoperative outcomes as well as for the development of 

more serious psychiatric disorders (e.g., Generalized Anxiety, Panic Anxiety Disorder, Major 

Depressive Disorder). Women with breast cancer who had higher levels of preoperative 

anxiety were found to have worse short- (Katz et al., 2005) and long-term (Poleshuck et al., 

2006) adjustments to their cancer diagnosis and its treatment.  Furthermore, depression is 
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associated with decreases in quality of life (QOL), poorer adherence to treatment, longer 

hospital stays, and higher mortality (Groenvold et al., 2007; Massie, 2004; van't Spijker, 

Trijsburg, & Duivenvoorden, 1997; Wells et al., 1989).  For these reasons, it has been 

suggested that levels of and changes in symptoms indicative of anxiety and/or depression 

need to be monitored and used as measures of adaptation to illness in patients with cancer 

(Barez, Blasco, Fernandez-Castro, & Viladrich, 2007). 

The studies presented in this dissertation indicate a first step in determining the 

severity of anxiety and depressive symptoms in the period starting prior to surgery and up 

to six months after surgery.  The long term goal was to examine levels of anxiety and 

depression as well as predictors of their trajectories that would suggest patterns of 

responses to a health-related stressor such as surgery for breast cancer.  Added to this goal 

was the desire to be able to identify women at increased risk for psychological distress so 

that more targeted interventions could be  planned and evaluated in future studies. 

 The first paper entitled: Differences in Depression, Anxiety, and Quality of Life 

Between Women with and without Pain Prior Breast Cancer Surgery, examined 

relationships between pain, psychological distress, and QOL in women prior to breast 

cancer surgery. Given the paucity of research on associations between pain, anxiety, and 

depression prior to breast cancer surgery, the purposes of this study were to evaluate for 

differences in depression, anxiety, and QOL between women who did and did not have pain 

in their breast prior to surgery for breast cancer. 

The next two papers were based on the premise that examining psychological 

distress with the use of general measures is not as informative for the understanding of the 
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distinct patterns that anxiety and depression might follow.  Additionally, as knowledge on 

these symptoms increases, even more sophisticated methods for longitudinal data analysis 

(e.g., hierarchical linear modeling (HLM)) (S. W. Raudenbush & Bryk, 2002; S. W. 

Raudenbush, Bryk, Cheong, & Congdon, 2004; S. W. Raudenbush, 2001) became available to 

identify predictors of initial levels and trajectories of anxiety and depression while taking 

into account the variability that exists both among individuals and at different time points 

of assessment (Dhruva et al., 2010; Merriman et al., 2010). This type of longitudinal analysis 

of anxiety and depressive symptoms is lacking in women who undergo surgery for breast 

cancer.  Findings from these analyses could assist clinicians to identify women who are at 

greater risk for anxiety or depressive symptoms before they undergo surgery. 

The second paper entitled: Predictors of Initial Levels and Trajectories of Anxiety in 

Women Prior to and for Six Months Following Breast Cancer Surgery, summarizes on the 

levels and trajectories of state anxiety prior and 6 months after surgery for breast cancer. 

The purposes of this study, in a sample of women who underwent surgery for breast cancer, 

were to examine how ratings of state anxiety changed from the time of the preoperative 

assessment to 6 months after surgery and to investigate whether specific demographic, 

clinical, symptom, and psychosocial adjustment characteristics, assessed at the 

preoperative visit, predicted the initial (preoperative) levels of state anxiety and/or 

characteristics of the trajectories of state anxiety over a period of 6 months after the 

surgery. 

The final chapter entitled: Predictors of Initial Levels and Trajectories of Depression 

in Women Prior to and for Six Months Following Breast Cancer Surgery, represents the data 
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collected to determine the levels and trajectories of depressive symptoms prior and 6 

months after surgery for breast cancer. Therefore, the purposes of this study, in a sample of 

women who underwent surgery for breast cancer, were to examine how ratings of 

depressive symptoms changed from the time of the preoperative assessment to 6 months 

after surgery and to investigate whether specific demographic, clinical, symptom, and 

psychosocial adjustment characteristics, assessed at the preoperative visit, predicted the 

initial (preoperative) levels of depressive symptoms and/or characteristics of the 

trajectories of depression over a period of 6 months after the surgery. 

The final conclusion chapter explores the clinical and research implications from the 

findings and includes suggestions for future research and additional areas of inquiry. 
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Chapter 1. 

Differences in Depression, Anxiety, and Quality of Life Between Women with and without 

Pain Prior to Breast Cancer Surgery 
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Abstract 

Depression and anxiety are common emotional symptoms in women with breast 

cancer and are frequently grouped under the term psychological distress.  However, 

preoperative levels and postoperative trajectories of anxiety and depression might be 

influenced by distinct factors. This study’s purpose was to identify how anxiety and 

depression in women with breast cancer changed from the time before surgery and for up 

to six months after, and to investigate whether specific variables predict initial levels and 

trajectories of anxiety and depression during the same period. In this report, analyses for 

patients reports during the preoperative period are presented.  Variables were selected 

following the UCSF Symptom Management Model.  

This descriptive, longitudinal study enrolled patients from Breast Care Centers 

located in a Comprehensive Cancer Center, two public hospitals, and four community 

practices.  A total of 396 women with breast cancer agreed to participate and completed 

questionnaires prior to surgery.  Descriptive statistics and univariate analyses of variance 

were performed to evaluate for differences in subjective reports of depression, anxiety, and 

QOL between women with and without pain in their breast.  

Findings from this study suggest that more than a quarter of the patients (28%) 

reported pain in their breast prior to surgery. In addition, a significant percentage of 

women, regardless of pain status, experienced anxiety and depressive symptoms prior to 

surgery for breast cancer.  After controlling for the effects of age, menopausal status, and 

ethnicity, women with pain reported significantly higher CES-D Total, somatic, and 

Depressed Affect subscale scores, and significantly lower Positive Affect subscale scores.  
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Depressed Affect Subscale scoresNurses may use this information to identify and educate 

high-risk patients about how anxiety and depression may change following surgery for 

breast cancer.  
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INTRODUCTION    

Almost all of the 207,090 women diagnosed with breast cancer in 2010 (American 

Cancer Society, 2010) will undergo surgery.  The threatening nature of the cancer diagnosis 

itself—as well as uncertainty regarding surgery and subsequent treatments--is associated 

with significant psychological distress in many women (DiLorenzo et al., 1995; Gottschalk & 

Hoigaard-Martin, 1986; Jacobsen et al., 2005). The broadly defined term “psychological 

distress” (Jacobsen et al., 2005), rather than specific clinical syndromes (e.g., DSM-IV-

defined anxiety or depression), has been adopted as a target for routine assessment and 

management by the National Comprehensive Cancer Network (National Comprehensive 

Cancer Network, 2007b).   

This more general approach to evaluation of patients’ distress was based on clinical 

observations that anxiety and depression frequently co-occurred in the same patients 

(Cerda, Sagdeo, Johnson, & Galea, 2010; Middeldorp, Cath, Van Dyck, & Boomsma, 2005). In 

fact, their co-occurrence may be partially explained by shared genetic factors and may be 

influenced by personality characteristics such as neuroticism (Middeldorp et al., 2005). 

However, substantial evidence also suggests that anxiety and depression are distinct 

syndromes and not simply alternate phases or aspects of one disease (Means-Christensen, 

Roy-Byrne, Sherbourne, Craske, & Stein, 2008; Middeldorp et al., 2005).  In order to 

evaluate the distinct contributions of anxiety and depression to the psychological distress 

experienced by oncology patients, additional studies are needed that examine these 

symptoms independently at different points during cancer treatment.  
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Research on psychological distress prior to breast cancer surgery is limited, and 

results vary depending on the assessment method used. Between 1970 and 1990, some 

investigators used structured or unstructured psychiatric interviews to diagnose anxiety 

and/or depression prior to surgery (Dean, 1987; Hughes, 1982; Hughson, Cooper, McArdle, 

& Smith, 1988; Maguire et al., 1978; Morris, Greer, & White, 1977). Others employed more 

generic self-report measures (e.g., General Health Questionnaire-GHQ) to evaluate 

psychological distress (Dean, 1987; Hughes, 1982; Hughson et al., 1988). Prevalence rates in 

these studies ranged from 20% to 66% for anxiety and from 12% to 62% for depression. 

These prevalence ranges may reflect the varying assessment methods; they also underscore 

the need for closer examination, using specific symptom scales, of the types of distress 

experienced by women with breast cancer prior to surgery.  

More recently, six studies were found that used symptom specific scales to evaluate 

anxiety and depression in women prior to breast cancer surgery (Frost et al., 2000; Katz et 

al., 2005; Millar, Jelicic, Bonke, & Asbury, 1995; Ozalp, Sarioglu, Tuncel, Aslan, & 

Kadiogullari, 2003; Parker et al., 2007; Vahdaninia, Omidvari, & Montazeri, 2010).  The most 

frequently used measures across these studies were the Spielberger State Trait Anxiety 

Inventory (Spielberger, 1983), the Hospital Anxiety and Depression Scale (Snaith, 2003), the 

Beck Depression Inventory (Beck & Steer, 1987),  and the Center of Epidemiologic Studies 

Depression scale (Hann, Winter, & Jacobsen, 1999).  Across these studies, approximately 

34% to 53% of patients were categorized as having clinically meaningful levels of anxiety 

(Millar et al., 1995; Ozalp et al., 2003; Parker et al., 2007; Ramirez, Richards, Jarrett, & 

Fentiman, 1995).  Between 18% to 26% of women had clinically meaningful levels of 
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depressive symptoms, using established cutoffs for the depression measures (Parker et al., 

2007; Vahdaninia et al., 2010).  Taken together, findings from this limited number of studies 

suggest that anxiety and depression are highly prevalent in women with breast cancer prior 

to surgery.  The varying prevalence rates may be attributed to differences in the measures 

used to assess anxiety and depression. In addition, many of these studies had relatively 

small samples sizes. 

Even more limited is the number of studies that evaluated for both psychological 

distress and the presence of pain in women prior to breast cancer surgery. In one study that 

used valid methods to assess both psychological distress (i.e., BDI, STAI, HAD) and the 

presence of pain prior to surgery (Katz et al., 2005), 25% of the women reported pain in 

their breast before the surgery.  However, levels of depression and anxiety in the 

preoperative period were not reported. Recent work from our team found that 28% of 

women had pain in their breast prior to surgery for breast cancer (McCann, Miaskowski, & 

Aouizerat, (submitted)).  Given the fact that pain is associated with higher levels of anxiety 

(Asmundson & Katz, 2009; Roy-Byrne et al., 2008) and depression (Goldenberg, 2010) in 

other medical conditions, we hypothesized that women with pain may be at greater risk for 

higher levels of anxiety and depression as well as poorer QOL than women without pain.  

Therefore, given the paucity of research on the relationship between pain, psychological 

distress and QOL in women prior to breast cancer surgery, the purposes of this study were 

to evaluate for differences in depression, anxiety, and QOL between women who did and 

did not have pain in their breast prior to surgery.   

Methods 
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Patients and Settings 

This descriptive, correlational study is part of a larger study that evaluated for 

neuropathic pain and lymphedema in women who underwent breast cancer surgery. 

Patients were recruited from Breast Care Centers located in a Comprehensive Cancer 

Center, two public hospitals, and four community practices. 

Patients were eligible to participate if they were: an adult woman (>18 years) who 

would undergo breast cancer surgery on one breast; were able to read, write, and 

understand English; agreed to participate, and gave written informed consent. Patients 

were excluded if they were having breast cancer surgery on both breasts and/or had distant 

metastasis at the time of diagnosis. 

A total of 516 patients were approached and 410 enrolled in the study (response 

rate 79.4%). The major reasons for refusal were: too busy, overwhelmed with the cancer 

diagnosis, or insufficient time available to do baseline assessment prior to surgery. 

Study Procedures 

The study was approved by the Committee on Human Research at the University of 

California, San Francisco and by the Institutional Review Boards at each of the study sites. 

During the patient’s preoperative visit, a clinical staff member explained the study and 

determined the patient’s willingness to participate. Patients were introduced to a research 

nurse who determined eligibility and obtained written informed consent prior to surgery. 

After obtaining written informed consent, patients completed the baseline study 

questionnaires, and height and weight were obtained. Medical records were reviewed for 

disease and treatment information. 
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Instruments 

The study instruments included a demographic questionnaire, the Karnofsky 

Performance Status (KPS) scale (Karnofsky, 1977), the Breast Symptoms Questionnaire 

(BSQ), the CES-D scale, the STAI-T and STAI-S, and the Quality of Life-Scale-Patient Version 

(QOL-PV).  

The demographic questionnaire obtained information on age, gender, marital status, 

education, ethnicity, employment status, and income.  Patient’s functional status was 

assessed using a self-administered KPS scale which ranges from 30 (I feel severely disabled 

and need to be hospitalized) to 100 (I feel normal, I have no complaints or symptoms).  The 

KPS has well established validity and reliability (Karnofsky, 1977).  

The Self-Administered Comorbidity Questionnaire (SCQ) is a short and easily 

understood instrument that was developed to measure comorbidity in clinical and health 

service research settings (Sangha, Stucki, Liang, Fossel, & Katz, 2003). The questionnaire 

consists of 13 common medical conditions that were simplified into language that could be 

understood without any prior medical knowledge. Patients were asked to indicate if they 

had the condition using a “yes/no” format. If they indicated that they had a condition, they 

were asked if they received treatment for it (yes/no; proxy for disease severity) and did it 

limit their activities (yes/no; indication of functional limitations). Patients were given the 

option to add two additional conditions not listed on the instrument. For each condition, a 

patient can receive a maximum of 3 points. Because there are 13 defined medical 

conditions and 2 optional conditions, the maximum score totals 45 points if the open-ended 

items are used and 39 points if only the closed-ended items are used. The SCQ has well-
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established validity and reliability and has been used in studies of patients with a variety of 

chronic conditions (Brunner et al., 2008; Cieza et al., 2006; MacLean, Littenberg, & Kennedy, 

2006; Sangha et al., 2003; Smith et al., 2009). 

Patients were asked to indicate if they had pain in the breast. If they responded 

in the affirmative they were asked to rate the intensity of their pain (i.e., pain now and 

average and worst pain) using a numeric rating scale (NRS) that ranged from 0 (no pain) to 

10 (worst imaginable pain). Numeric rating scales are valid and reliable measures of pain 

intensity (Jensen, 2003). 

The CES-D scale consists of 20 items selected to represent the major symptoms in 

the clinical syndrome of depression. Scores can range from 0 to 60, with scores of > 16 

indicating the need for individuals to seek clinical evaluation for major depression. The CES-

D has well established concurrent and construct validity (Carpenter et al., 1998; Radloff, 

1977; Sheehan, Fifield, Reisine, & Tennen, 1995).  In the current study, the Cronbach’s alpha 

for the CES-D was 0.90.  Confirmatory factor analysis, identified four factors that have been 

used as independent subscales:  Depressed Affect (DA), Positive Affect (PA), Somatic and 

Retarded Activity (S), and Interpersonal Difficulties (ID) (Radloff, 1977). Subsequent studies 

replicated the four factor structure of the CES-D (Devins, Orme, Costello, & Binik, 1988; 

Hertzog, Van Alstine, Usala, Hultsch, & Dixon, 1990). The Cronbach’s alpha for the CES-D 

subscales in this study were 0.75 (DA), 0.86 (PA), 0.75 (S), and 0.81 (ID) respectively. The 

Cronbach’s alpha for the CES-D subscales in our study were 0.75 for DA, 0.86 for PA, 0.75 for 

S, and 0.81 for ID.   
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The STAI-T and STAI-S consist of 20 items each that are rated from 1 to 4. The scores 

for each scale are summed and can range from 20 to 80. A higher score indicates greater 

anxiety. The STAI-T measures an individual’s predisposition to anxiety determined by 

his/her personality and estimates how a person generally feels. The STAI-S measures an 

individual’s transitory emotional response to a stressful situation. It evaluates the emotional 

responses of worry, nervousness, tension, and feelings of apprehension related to how a 

person feels “right now” in a stressful situation. Cuttoff scores of > 31.8 and > 32.2 indicate 

high levels of trait and state anxiety, respectively (Spielberger, 1983). The STAI-S and STAI-T 

inventories have well-established criterion and construct validity and internal consistency 

reliability coefficients (Bieling, Antony, & Swinson, 1998; Kennedy, Schwab, Morris, & 

Beldia, 2001; Spielberger, 1983). In the current study, the Cronbach’s alphas for the STAI-T 

and STAI-S were .88 and .95, respectively. 

The QOL-PV is a 41-item instrument that measures four dimensions of QOL in cancer 

patients (i.e., physical well-being, psychological well-being, spiritual well-being, social well 

being) as well as a total QOL score. Each item is rated on a 0 to 10 NRS with higher scores 

indicating a better QOL. The QOL-PV has established validity and reliability (Ferrell, Wisdom, 

& Wenzl, 1989; J. Padilla, 2003; G. V. Padilla et al., 1983; G. V. Padilla & Grant, 1985). In the 

current study, the Cronbach’s alpha for the QOL-PV total score was .86 and for the physical, 

psychological, social and spiritual well-being subscales the coefficients were 0.70, 0.79, 

0.75, and 0.61 respectively. 

Data Analyses 
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Data were analyzed using SPSS version 19.  Descriptive statistics were used to 

describe the demographic and clinical characteristics of the patients. Based on the women’s 

response to the question about having pain in their breast prior to surgery, patients were 

categorized into the no pain (n = 280, 72%) and pain (n = 110, 28%) groups.  Independent 

sample tests and Chi square or Fisher’s Exact test analyses were used to evaluate for 

differences in demographic and clinical characteristics between women with and without 

pain.  

In addition, separate univariate analyses of variance were performed to evaluate for 

differences in subjective reports of depression, anxiety, and QOL between women with and 

without pain in their breast.  Based on the initial analyses of demographic and clinical 

characteristics, significant differences were found between women with and without pain in 

age, ethnicity, and menopausal status.  Because previous research demonstrated that these 

characteristics can affect depression, anxiety, and/or QOL (Beder, 1995; Bloom, Stewart, 

Chang, & Banks, 2004; K. Ell et al., 2005; K. Ell et al., 2008; Gupta et al., 2006; Mosher & 

Danoff-Burg, 2005; Schultz, Klein, Beck, Stava, & Sellin, 2005; Shim et al., 2006; Thewes, 

Butow, Girgis, & Pendlebury, 2004), age (as a continuous variable), and ethnicity and 

menopausal status (as dichotomous variables) were entered as covariates and presence of 

pain (as a dichotomous variable) was entered as a fixed factor in the univariate analyses of 

variance that evaluated for differences in depression, anxiety, and QOL scores.  All 

calculations used actual values.  Adjustments were not made for missing data or for 

multiple testing (Rothman, 1990).  Therefore, the cohort for each analysis was dependent 

on the largest set of available data.  A p-value of < 0.05 is considered statistically significant. 
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Results  

Differences in Demographic and Clinical Characteristics Between Patients With and Without 

Pain 

 Prior to surgery, 28% of the women (n = 110) reported pain in their breast (eight 

women did not answer the pain question).  As shown in Table 1, except for age, KPS scores, 

ethnicity, income, and menopausal status, no differences were found between the two pain 

groups in most of the demographic and clinical characteristics.  Patients in pain were 

significantly younger (p=0.000), more likely to be non-white (p=0.016), premenopausal 

(p=0.01), and had a lower KPS score (p=0.008). 

 Patients rated their average pain as 2.2 (± 2.1) and their worst pain as 3.5 (± 2.3).  In 

addition, they reported that they experienced a significant amount of pain (i.e., pain that 

interfered with their function) on 2.8 (± 2.7) days per week for 6.1 (± 7.8) hours per day. 

Differences in CES-D total and subscale scores Between Women With and Without Pain 

The mean CES-D score for the total sample was 13.7 (SD = 9.7) and 37.5% of the 

women had a CES-D score of  16.  As shown in Figure 1, after controlling for age, ethnicity, 

and menopausal status, women with breast pain reported significantly higher total CES-D 

scores (15.8 0.9; p = 0.01) than women without pain (12.8  0.5; p = 0.01). Women with 

pain reported significantly higher scores on the S subscale (6.4±0.4 versus 5.3±0.2, p = 

0.004), DA subscale (5.6±0.4 versus 4.5±0.2, p = 0.002), and lower scores in the PA subscale 

(8.4±2.6 versus 9.3±2.6, p = 0.005) than women without pain. 

Differences in STAI-T and STAI-S scores Between Women With and Without Pain 
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 The mean STAI-T and STAI-S scores for the total sample were 35.3 ( 9.0) and 41.7 

( 13.5), respectively. About 59% of the women had a STAI-T score of  ≥ 31.8, and 69% had a 

STAI-S score of  ≥ 32.2  As shown in Figure 2, after controlling for age, ethnicity, and 

menopausal status, no differences in trait or state anxiety were found between the two 

pain groups. 

Differences in total and subscale QOL scores Between Women With and Without Pain 

As shown in Figure 3, after controlling for age, ethnicity, and menopausal status, 

except for the physical well-being subscale, no differences in total or subscale QOL scores 

were found between the two pain groups.  Patients with breast pain prior to surgery 

reported significantly lower physical well-being scores than patients without pain (p<0.04). 

Discussion 

 This study is the first to evaluate for differences in depression and anxiety in a large 

sample of women who did and did not have pain in their breast prior to surgery for breast 

cancer.  Regardless of pain status, 37.5 % of these women reported a CES-D score above the 

cutoff for clinically significant levels of depressive symptoms.  This prevalence is higher than 

previous reports of depressive symptoms that ranged between 18% to 26% (Parker et al., 

2007).  In terms of anxiety, regardless of pain status, almost 70% of the sample reported 

clinically meaningful levels of anxiety.  This finding is significantly higher than the 50% 

reported in previous studies (Ozalp et al., 2003; Parker et al., 2007).  These differences in 

prevalence rates across studies may related to differences in the measures used to assess 

anxiety and depressive symptoms, timing of the measures, and sample characteristics. 

Taken together, these findings suggest that a relatively high percentage of women are 
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experiencing significant amounts of psychological distress prior to surgery for breast cancer.  

However, future studies need to incorporate a clinical interview to refine the diagnoses of 

anxiety and depression  

Consistent with previous reports (Katz et al., 2005; Poleshuck et al., 2006), 28% of 

the women in this study reported pain in their breast prior to surgery.  Pain ratings in these 

patients were in the mild to moderate range.  Given the relatively high percentage of 

women with preoperative pain, additional research is warranted to determine the causes of 

the pain and its impact on postoperative outcomes. 

Our hypothesis regarding the relationship between depressive symptoms and pain 

was supported. After controlling for the effects of age, menopausal status, and ethnicity, 

women with pain reported significantly higher CES-D Total, Somatic, and Depressed Affect 

subscale scores, and significantly lower Positive Affect subscale scores. The difference in 

total CES-D scores between the two pain groups represent not only statistically significant 

but clinically meaningful differences in depressive symptoms (i.e., d = 1.2).  In addition, 

49.5% of the women with pain met the cutoff for clinically significant levels of depressive 

symptoms compared to only 32.8% in the no pain group (p = 0.003). Furthermore, in the 

pain group, the combination of high Depressed Affect with low Positive Affect subscale 

scores is characteristic of the expression of depressive disorder (Watson, Clark, & Carey, 

1988). Of note, when specific conditions on SCQ were evaluated, a higher percentage of 

women with pain reported a history of depressive illness (31%) compared to the no pain 

group (18%, p = 0.009).  These women with a history of depressive illness, high depressive 
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symptoms scores, and pain prior to surgery may represent a group of women who are at 

risk for worse postoperative outcomes. 

One study was found that reported CES-D subscale scores for oncology patients 

(Musick, Koenig, Hays, & Cohen, 1998).  Our results (DA=4.9, S=5.6, PA=9.1, ID=0.3) are 

worse for the DA and S subscale, but better for the PA and IP subscale compared to means 

scores reported in a large sample of cancer patients (n = 1371) with a variety of cancer 

diagnoses that included both women and men (DA=1.2, S=0.9, PA=2.7, I.D=0.9)  (Musick et 

al., 1998). Similar differences exist between our findings and mean subscale scores of the 

CES-D reported for a community sample of insured women (n = 218) (DA=3.3, S=4.5, 

PA=2.1, I.D=0.4) (Gatz & Hurwicz, 1990), and of older persons (n = 174)  (DA=2.0, S=3.1, 

PA=5.1, I.D=0.1) (Baune, Suslow, Arolt, & Berger, 2007). On the contrary, CES-D subscale 

scores for the women in our study are similar for the subscales S and PA of the CES-D to 

those reported for a sample (n = 415) of patients with rheumatoid arthritis (RA) (DA=2.6, 

S=5.8, PA=9.1, I.D=0.9) (MacQuillan et al., 2003) where 83% of the patients were women. 

Interestingly, the CES-D subscale scores for our sample are lower than scores reported in a 

community sample (n = 680) of married women (DA=5.6, S=8.1, PA=6.3, I.D=0.7) (Ross & 

Mirowsky, 1984).  However, this inconsistent finding might be explained by the fact that 

Ross and colleagues (Ross & Mirowsky, 1984) removed two items of the subscale of the 

CES-D (“crying” and “life is a failure”) before the factor structure of the subscales was 

tested. 

Our hypothesis regarding differences in the severity of both state and trait anxiety 

was not supported.  While previous studies of acute and chronic pain have shown positive 
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associations between anxiety and pain (Katz et al., 2005; Poleshuck et al., 2006), it is not 

entirely clear why pain status influenced depression but not anxiety.  One plausible 

explanation is that high levels of anxiety associated with the diagnosis and impending 

surgery blunted any differential effects of pain on this symptom.  Additional research is 

warranted to replicate these findings and evaluate the effects of preoperative pain on 

anxiety. 

As expected, women with pain prior to surgery scored lower on the physical well-

being subscale of the QOL-PV compared to women without pain.  However, the total and 

other three subscales scores (psychological, spiritual, social) were not different between the 

two pain groups.  It is not entirely clear why between group differences in psychological 

well-being scores were not found given the fact that these women differed on depression 

scores.  One possible explanation is that the psychological well-being subscale of the QOL-

PV evaluates additional aspects of psychological well-being including (e.g., coping, stress, 

fear of recurrence).  
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Limitations 

Several limitations need to be acknowledged.  First, the evaluation of the 

relationship between pain and depression and anxiety was based on self-report measures.  

Future studies need to incorporate a diagnostic interview like the Structured Clinical 

Interview for DSM-V Disorders to confirm a clinical diagnosis of anxiety and for depression.  

Second, based on recent reports that neuroticism is associated with depression and anxiety 

(Middeldorp et al., 2005), future studies should include a personality measure in order to 

assess the relative contribution of various aspects of an individual’s personality to pain, 

anxiety, and depression.  Finally, because the majority of women were Caucasian and well-

educated, findings from this study may not generalize to all women who undergo surgery 

for breast cancer. 

Implications for Practice and Further Research 

Findings from this study suggest that a significant percentage of women, regardless 

of pain status, experience anxiety and depressive symptoms.  In addition, more than a 

quarter of the patients (28%) reported pain in their breast prior to surgery.  The cause of 

this pain needs to be investigated.  In addition, future studies need to examine the impact 

of preoperative breast pain on the severity of acute postoperative pain as well as the 

development of chronic pain.  In addition, future studies need to evaluate for changes over 

time in anxiety and depressive symptoms and the factors that influence the trajectories of 

these symptoms. 
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Appendices 

Table 1.1.  Differences in Demographic and Clinical Characteristics Between Women with 
(n=110) and Without (n=280) Pain in the Breast Before Breast Cancer Surgery. 

 
Characteristic 

Total Sample  
(n = 390) 

No Pain 
 (n = 280) 

72% 

Pain 
(n = 110) 

28% 

 
Statistics 

 mean (SD) mean (SD) mean (SD)  

Age (years) 54.9 (11.5) 56.5 (11.8) 50.9 (9.8) t=4.81, p<0.001* 

Education (years) 15.6 (2.6) 15.8 (2.7) 15.9 (2.6) t=1.419, p=0.157 

Karnofsky 
Performance Status 
Score 

93.2 (10.2) 94.0 (10.3) 
 

90.9 (10.0) 
 

t=2.66, p=0.008* 

SCQ (out of 13) 
 

4.29 (2.8) 4.32 (2.8)  
 

4.20 (3.1) t=0.410, p=0.682 

BMI (kg/m2) 
 

26.7 (6.1) 26.9 (6.3) 26.1 (5.6) t=1.290, p=0.199 

Number of biopsies  3.9 (0.8)  
 

1.4 (0.8) 1.6 (0.8) (Mann-Whitney U 
test) 

p=0.06 

 
Ethnicity 
 Non-White 

 
n (%) 

 

n (%) n (%) Fisher’s exact test 

138 (35.6) 89 (31.9) 49 (45) p=0.018* 

Marital Status,  
  Married/Partnered     
   Single/Divorced 

 
163 (42.2) 
223 (57.8) 

 
117 (41.9) 
162 (58.1) 

 
46 (43) 
61 (57) 

 
 

p=0.908 

Lives Alone 94 (24.4) 67 (24.1) 27 (25.2) p=0.895 

Employed 189 (48.8) 134 (48.4) 55 (50) p=0.822 

Annual Income,% 
  Upper Class 
  Middle Class 
  Lower Class 

 
123 (38.3) 
146 (45.5) 
52 (16.2) 

 
92 (40.0) 

109 (47.4) 
29 (12.6) 

 
31 (34.1) 
37 (40.7) 
23 (25.3) 

(Kendall’s tau) 
 

Value=0.103, 
p=0.062 

AJCC Status, % 
  Stage 0 
  Stage I 
  Stage IIA, IIB 
  Stage IIA,IIIB,IIIC,IV 

 
64 (17.3) 

138 (37.2) 
135 (36.4) 

34 (9.2) 

 
47 (17.7) 

105 (39.6) 
92 (34.7) 
21 (7.9) 

 
17 (16) 

33 (31.1) 
43 (40.6) 
13 (12.3) 

 
(Kendall’s tau) 
 

Value=0.080, 
p=0.103 

Past menopause 243 (63.9) 186 (67.9) 57 (53.8)  p = 0.012* 

Neoadjuvant therapy  78 (20.1) 59 (21.1) 19 (17.3) p=0.482 

AJCC = American Joint Committee on Cancer 
* p < 0.05 
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Figure 1.1.  Differences in total and subscale scores on the Spielberger Trait and State 

Anxiety scales between women with and without pain prior to surgery. 
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Figure 1.2.  Differences in total and subscale scores on the Center for Epidemiologic Studies 

Depression scale between women with and without pain prior to surgery. 
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Figure 1.3.  Differences in total and subscale scores on the Quality of Life Scale-Patient 

Version between women with and without pain prior to surgery.   
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Predictors of Initial Levels and Trajectories of Anxiety in Women  

Prior to and for Six Months Following Breast Cancer Surgery 
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Abstract 

Depression and anxiety are common emotional symptoms in women with breast 

cancer and are frequently grouped under the term psychological distress.  However, 

preoperative levels and postoperative trajectories of anxiety and depression might be 

influenced by distinct factors. This study’s purpose was to identify how levels of anxiety in 

women with breast cancer changed from the time before surgery and for up to six months 

after, and to investigate whether specific variables predict initial levels and trajectories of 

anxiety during the same period. Variables were selected following the UCSF Symptom 

Management Model.  

This descriptive, longitudinal study enrolled patients from Breast Care Centers 

located in a Comprehensive Cancer Center, two public hospitals, and four community 

practices.  A total of 396 women with breast cancer agreed to participate and completed 

questionnaires prior to surgery, and at 1, 2, 3, 4, 5, and 6 months after surgery. Descriptive 

statistics and hierarchical linear modeling were used for data analyses.  

Findings from this study suggest that a significant percentage of women experienced 

state anxiety prior to surgery for breast cancer.  However, levels of state anxiety declined 

over the six month period following surgery.  Despite the overall decline in state anxiety, 

variance components suggested substantial interindividual variability in the patterns of 

adjustment. Only one clinical characteristic (i.e., levels of general health) but no 

demographic characteristic predicted baseline levels of state anxiety. In contrast, symptom 

characteristics (i.e, trait anxiety, total CES-D score prior to surgery) as well as psychosocial 

adjustment characteristics (i.e., levels of life satisfaction, sense of control, difficulties 
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coping, and uncertainty about the future) predicted baseline levels of anxiety. The pattern 

of change of state anxiety over the six months after surgery was predicted by only one 

clinical characteristic (i.e., levels of physical health) but mostly by psychosocial adjustment 

characteristics (i.e., difficulties coping, sense of isolation, sense of control, spiritual 

activities).  Nurses may use this information to identify women at increased risk for anxiety 

who warrant targeted interventions.  Also, to educate high-risk patients about how anxiety 

may change following surgery for breast cancer. 
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INTRODUCTION 

 The diagnosis of breast cancer in combination with the anticipation of surgery 

evokes fear, uncertainty, and anxiety in most women.  Consistent with findings from 

patients undergoing other surgical procedures (Munafo 2000), women with breast cancer 

who had higher levels of preoperative anxiety were found to have worse short- (Katz et al., 

2005) and long-term (Poleshuck et al., 2006) adjustments to their cancer diagnosis and its 

treatment.  Furthermore, when anxiety is not treated, certain individuals may be at 

increased risk for more serious psychiatric disorders (e.g., Generalized Anxiety, Panic 

Anxiety Disorder, Major Depressive Disorder).  For these reasons, levels of and changes in 

symptoms indicative of psychological distress are frequently used as a measure of 

adaptation to illness in patients with cancer (Barez, Blasco, Fernandez-Castro, & Viladrich, 

2007). 

Previous research shows that the majority of women with breast cancer experience 

moderate to high levels of anxiety before surgery followed by a gradual reduction over the 

year after surgery (Barez, Blasco, Fernandez-Castro, & Viladrich, 2009; Burgess et al., 2005; 

Dean, 1987; Fallowfield, Hall, Maguire, & Baum, 1990; Gallagher, Parle, & Cairns, 2002; 

Goldberg et al., 1992; Henselmans, Helgeson et al., 2010; Maunsell, 1989; Millar, 

Purushotham, McLatchie, George, & Murray, 2005; Parker et al., 2007; Ramirez, Richards, 

Jarrett, & Fentiman, 1995; Vahdaninia, Omidvari, & Montazeri, 2010).  Unfortunately, direct 

comparisons across these studies are not meaningful due to differences in the methods 

used to assess anxiety (i.e., psychiatric clinical interviews, General Health Questionnaire-

GHQ (Donath, 2001), the Hospital Anxiety and Depression Scale-HADS (Snaith, 2003), the 
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Spielberger State Trait Anxiety Inventory-STAI (Spielberger, 1983), differences in inclusion 

and exclusion criteria, as well as in the number, and timing of the assessments.   

In an effort to improve detection and management of psychological distress in 

women undergoing surgery for breast cancer, a number of demographic and clinical 

characteristics were examined to determine their contribution to worse psychological 

adaptation.  These variables included demographic characteristics of the patients (i.e., age, 

years of education, marital status, ethnicity, annual income), disease and treatment 

characteristics (i.e., stage of disease, type of surgery), psychosocial attributes (i.e., 

personality, use of coping strategies, psychiatric history, social support), and symptom 

characteristics (i.e., severity of pre-, and/or postoperative distress).  Across these studies, 

being younger (Dean, 1987; Epping-Jordan et al., 1999; Hartl et al., 2010; Parker et al., 2007; 

Pinder, 1994), and having children (Dean, 1987) increased a woman’s risk for psychological 

morbidity in the year after breast cancer surgery.  Furthermore, in some studies {{ 900 

Pinder, 1994; 670 Parker,P.A. 2007}}women who were married or partnered were less likely 

to experience distress than women who were single, divorced, or widowed.  However, this 

association was not found in another study {{Dean, 1987; }} or the effects of marital status 

on depressive symptoms was not significant {{Maunsell, 1992; Lam,W.W. 2005; }}.  In terms 

of education, no association was found between levels or patterns of distress and years of 

education in women undergoing breast cancer surgery (Epping-Jordan et al., 1999; 

Maunsell, 1992; Vahdaninia et al., 2010)  

Findings regarding the relationships between clinical characteristics and 

psychological distress prior to and following surgery are inconsistent.  In some studies, 
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tumor size and stage of disease were not associated with psychological distress before or 

after surgery (Epping-Jordan et al., 1999; Hartl et al., 2010; Kissane et al., 1998; Maunsell 

1992), whereas in others studies a positive association was found (Gallagher et al., 2002; 

Vahdaninia et al., 2010).  In addition, no differences in psychological adjustment were found 

between women undergoing breast conserving surgery (BCT) compared to mastectomy 

(Fallowfield et al., 1990; Goldberg et al., 1992; Kissane et al., 1998; Millar et al., 2005; Parker 

et al., 2007).  In contrast, adjuvant treatment (Dean, 1987; Kissane et al., 1998) as well as 

postmenopausal status (Dean, 1987), and physical complaints (e.g., fatigue, pain) in the 

period after surgery were associated with higher levels of psychological distress (Dean, 

1987; Henselmans, Fleer, de Vries, Baas, Sanderman, & Ranchor, 2010; Hughson, Cooper, 

McArdle, & Smith, 1986; Kissane et al., 1998; Vahdaninia et al., 2010).   

Furthermore, findings from several studies suggest that various psychosocial 

adjustment characteristics may contribute to the severity and trajectories of psychological 

distress before and after breast cancer surgery.  In fact, personality characteristics, such as 

neuroticism, are associated with higher levels of distress across various phases of the 

disease trajectory (Hinnen et al., 2008; Millar et al., 2005).  Similarly, coping mechanisms 

(Epping-Jordan et al., 1999; Pinder, 1994; Stanton et al., 2005), perceived social support 

(Gallagher et al., 2002), sense of control (Barez et al., 2007; Gallagher et al., 2002; 

Henselmans, Fleer, de Vries, Baas, Sanderman, & Ranchor, 2010), and illness perceptions 

(Millar et al., 2005) are implicated in the patterns of anxiety after breast cancer surgery.  

Most interestingly, psychiatric history (Dean, 1987; Maunsell, 1992), and increased levels of 

preoperative or immediate postoperative distress (Dean, 1987; Gallagher et al., 2002; Millar 
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et al., 2005; Nosarti, Roberts, Crayford, McKenzie, & David, 2002) predicted worse 

psychological outcomes after surgery. 

 Despite agreement that levels of anxiety decline after breast cancer surgery (Barez 

et al., 2009; Burgess et al., 2005; Dean, 1987; Fallowfield et al., 1990; Gallagher et al., 2002; 

Goldberg et al., 1992; Henselmans, Helgeson et al., 2010; Maunsell, 1989; Millar et al., 

2005; Parker et al., 2007; Ramirez et al., 1995; Vahdaninia et al., 2010), newer methods of 

longitudinal data analysis suggest that a large amount of interindividual variability exists in 

patients’ experiences of anxiety before and after surgery (Gallagher et al., 2002; 

Henselmans, Helgeson et al., 2010; Millar et al., 2005; Nosarti et al., 2002).  The ability to 

detect different patterns of adjustment has led to the identification of specific risk factors 

for better as well as worse psychological outcomes.  Across these studies, women with 

higher levels of psychological distress had received adjuvant treatment, had a personality 

consistent with neuroticism, had a lower sense of mastery, and were less optimistic. 

The primary limitation with the latter as well as the aforementioned studies on 

patterns of distress after breast cancer surgery is the use of general measures (e.g., the 

GHQ) that do not provide information regarding the patterns of anxiety in relation to other 

distressing symptoms (i.e., depressive).  In order to delineate the type of distress women 

face and to be able to better assist patients during the recovery period, instruments specific 

for anxiety (such as the STAI) need to be used before and after surgery.  Furthermore, as 

knowledge on the topic increases, even more sophisticated methods for longitudinal data 

analysis (e.g., hierarchical linear modeling (HLM)) can be used to identify predictors of initial 

levels and trajectories of anxiety while taking into account the variability that exists both 
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among individuals and at different timepoints during the patient’s illness (Dhruva et al., 

2010; Merriman et al., 2010).  

This type of longitudinal analysis of anxiety symptoms is lacking in women who 

undergo surgery for breast cancer.  Findings from this type of study could assist clinicians to 

identify women who are at greater risk for anxiety before they undergo surgery. Therefore, 

the purposes of this study, in a sample of women who underwent surgery for breast cancer, 

were to examine how ratings of state anxiety changed from the time of the preoperative 

assessment to 6 months after surgery and to investigate whether specific demographic, 

clinical, symptom, and psychosocial adjustment characteristics predicted the initial 

(preoperative) levels of state anxiety and/or characteristics of the trajectories of state 

anxiety over a period of 6 months after the surgery. 

METHODS 

Participants and Settings 

This descriptive, longitudinal study is part of a larger study that evaluated for 

neuropathic pain and lymphedema in a sample of women who underwent breast cancer 

surgery. Patients were recruited from Breast Care Centers located in a Comprehensive 

Cancer Center, two public hospitals, and four community practices. 

Patients were eligible to participate if they: were an adult woman (>18 years) who 

would undergo breast cancer surgery on one breast; were able to read, write, and 

understand English; agreed to participate; and gave written informed consent. Patients 

were excluded if they were having breast cancer surgery on both breasts and/or had distant 

metastasis at the time of diagnosis. 
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A total of 516 patients were approached to participate and 410 were enrolled in the 

study (response rate 79.4%). In the current analysis, complete data from 396 women were 

available.  For those women who declined participation, the major reasons for refusal were: 

too busy, overwhelmed with the cancer diagnosis, or insufficient time available to complete 

the baseline assessment prior to surgery. Participants who did and did not choose to 

participate did not differ on any demographic and clinical characteristics.  

Instruments 

The study instruments included a demographic questionnaire, the Self-administered 

Comorbidity Questionnare (SCQ), the Karnofsky Performance Status (KPS) scale, the Center 

for Epidemiologic Studies-Depression (CES-D) scale, the Spielberger State-Trait Anxiety 

Inventories (STAI-T and STAI-S), and the Quality of Life-Scale-Patient Version (QOL-PV).  

The demographic questionnaire obtained information on age, gender, marital status, 

education, ethnicity, employment status, and financial status.  Patient’s functional status 

was assessed using a self-administered KPS scale, which ranges from 30 (I feel severely 

disabled and need to be hospitalized) to 100 (I feel normal, I have no complaints or 

symptoms).  The KPS has well established validity and reliability (Karnofsky, 1977). 

The Self-Administered Comorbidity Questionnaire (SCQ) is a short and easily 

understood instrument that was developed to measure comorbidity in clinical and health 

service research settings (Sangha, Stucki, Liang, Fossel, & Katz, 2003). The questionnaire 

consists of 13 common medical conditions that were simplified into language that could be 

understood without any prior medical knowledge. Patients were asked to indicate if they 

had the condition using a “yes/no” format. If they indicated that they had a condition, they 
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were asked if they received treatment for it (yes/no; proxy for disease severity) and did it 

limit their activities (yes/no; indication of functional limitations). Patients were given the 

option to add two additional conditions not listed on the instrument. For each condition, a 

patient can receive a maximum of 3 points. Because there are 13 defined medical 

conditions and 2 optional conditions, the maximum score totals 45 points if the open-ended 

items are used and 39 points if only the closed-ended items are used. The SCQ has well-

established validity and reliability and has been used in studies of patients with a variety of 

chronic conditions Brunner et al., 2008; Cieza et al., 2006; MacLean, Littenberg, & Kennedy, 

2006; Sangha et al., 2003; Smith et al., 2009). 

Patients were asked to indicate if they had pain in the breast. If they reported in 

the affirmative they were asked to rate the intensity of their pain (i.e., pain now and 

average and worst pain) using a numeric rating scale (NRS) that ranged from 0 (no pain) to 

10 (worst imaginable pain). Numeric rating scales are valid and reliable measures of pain 

intensity (Jensen, 2003).  

The CES-D scale consists of 20 items selected to represent the major symptoms in 

the clinical syndrome of depression. Scores can range from 0 to 60, with scores of > 16 

indicating the need for individuals to seek clinical evaluation for major depression. The CES-

D has well established concurrent and construct validity (Carpenter et al., 1998; Radloff, 

1977; Sheehan, Fifield, Reisine, & Tennen, 1995). In the current study, the Cronbach’s alpha 

for the CES-D was 0.90.  

The STAI-T and STAI-S consist of 20 items each that are rated from 1 to 4. The scores 

for each scale are summed and can range from 20 to 80. A higher score indicates greater 
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anxiety. The STAI-T measures an individual’s predisposition to anxiety determined by 

his/her personality and estimates how a person generally feels. The STAI-S measures an 

individual’s transitory emotional response to a stressful situation. It evaluates the emotional 

responses of worry, nervousness, tension, and feelings of apprehension related to how a 

person feels “right now” in a stressful situation. Cuttoff scores of > 31.8 and > 32.2 indicate 

high levels of trait and state anxiety, respectively (Spielberger, 1983). The STAI-S and STAI-T 

inventories have well-established criterion and construct validity and internal consistency 

reliability coefficients (Bieling, Antony, & Swinson, 1998; Kennedy, Schwab, Morris, & 

Beldia, 2001; Spielberger, 1983). In the current study, the Cronbach’s alphas for the STAI-T 

and STAI-S were .88 and .95, respectively. 

The QOL-PV is a 41-item instrument that measures four dimensions of QOL in cancer 

patients (i.e., physical well-being, psychological well-being, spiritual well-being, social well 

being) as well as a total QOL score. Each item is rated on a 0 to 10 NRS with higher scores 

indicating a better QOL. The QOL-PV has established validity and reliability (Ferrell, Wisdom, 

& Wenzl, 1989; J. Padilla, 2003; G. V. Padilla et al., 1983; G. V. Padilla & Grant, 1985).. In the 

current study, the Cronbach’s alpha for the QOL-PV total score was .86 and for the physical, 

psychological, social and spiritual well-being subscales the coefficients were 0.70, 0.79, 

0.75, and 0.61 respectively. 

In this study, specific items from four of the QOL-PV subscales were used to evaluate 

the impact of various psychological adjustment characteristics on initial levels as well as on 

the trajectories of state anxiety over the six months following surgery.  The specific items 

were chosen based on the review of the literature of psychosocial adjustment and anxiety 
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in women with breast cancer (Barez, Blasco, Fernandez-Castro, & Viladrich, 2009; Dean, 

1987; Epping-Jordan et al., 1999; Gallagher, Parle, & Cairns, 2002; Henselmans et al., 2010; 

Hinnen et al., 2008; Maunsell, 1989; Millar, Purushotham, McLatchie, George, & Murray, 

2005; Nosarti, Roberts, Crayford, McKenzie, & David, 2002).  More specifically, 1 item from 

the physical well-being subscale (Rate your overall physical health); 3 items from the 

psychological well-being subscale (“How difficult is it for you to cope today as a result of 

your disease and treatment?”, “Do you feel like you are in control of things in your life?”, 

“How satisfying is your life?”); 1 item form the social concerns subscale (“How much 

isolation do you feel is caused by your illness or treatment?”); and 2 items from the spiritual 

well-being subscale (“How important to you is your participation in religious activities such 

as praying, going to church?”, “How much uncertainty do you feel about your future?”) 

were evaluated as potential predictors in this analysis. 

Study Procedures 

The study was approved by the Committee on Human Research at the University of 

California, San Francisco and by the Institutional Review Board at each of the study sites. 

During the patient’s preoperative visit, a clinical staff member explained the study to the 

patient and determined her willingness to participate. For those women who were willing to 

participate, the staff member introduced the patient to the research nurse. The research 

nurse met with the women, determined eligibility and obtained written informed consent 

prior to surgery. After obtaining consent, the patient completed the baseline study 

questionnaires. Patients were contacted two weeks after surgery to schedule the first post-
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surgical appointment. The research nurse met with the patients either in their home or in 

the clinic at 0, 1, 2, 3, 4, 5, and 6 months after surgery.  

Data Analysis 

Descriptive statistics and frequency distributions were generated on the sample 

characteristics, baseline symptom severity scores, and items of psychosocial adjustment 

using SPSS version 19 (SPSS Inc, Chigcago, Illinois).  For each of the seven state anxiety 

assessments, a mean STAI-S was calculated for use in the subsequent statistical analyses. 

 Hierarchical linear modeling, based on full maximum likelihood estimation, was 

done using the software developed by Raudenbush and colleagues (S. W. Raudenbush & 

Bryk, 2002; S. W. Raudenbush, 2001).  Compared with other methods for analyzing change, 

HLM has two major advantages.  First, it can accommodate unbalanced designs, which 

allows for the analysis of data when the number and spacing of assessments vary across 

respondents.  Although every participant was to be assessed according to a prespecified 

schedule, the actual number of assessments was not the same for all participants because 

of scheduling conflicts.  Second, HLM has the ability to model individual change which helps 

to identify more complex patterns of change that often are overlooked by other methods 

(S. W. Raudenbush, Bryk, Cheong, & Congdon, 2004; S. W. Raudenbush & Bryk, 2002; S. W. 

Raudenbush, 2001). 

With HLM, repeated measures of the outcome variable (i.e., state anxiety) are 

conceptualized as being nested within individuals, and the analysis of change in anxiety 

scores is at two levels:  within persons (level 1) and between persons (level 2).  At level 1, 

the outcome is conceptualized as varying within individuals and is a function of person-
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specific change parameters plus error.  At level 2, the person-specific change parameters 

are multivariate outcomes that vary across individuals.  Level 2 outcomes can be modeled 

as a function of demographic or clinical characteristics that vary between individuals, plus 

an error associated with the individual. Combining level 1 with level 2 results in a mixed 

model with fixed and random effects  (S. W. Raudenbush & Bryk, 2002; S. W. Raudenbush, 

Bryk, Cheong, & Congdon, 2004; S. W. Raudenbush, 2001). 

The HLM analysis was done to evaluate for changes over time in ratings of state 

anxiety. During stage 1, intra-individual variability in state anxiety over time was examined.  

Three level 1 models were compared to determine whether the patients’ anxiety did not 

change over time (i.e., no time effect), changed at a constant rate (i.e., linear time effect), 

or changed at a rate that accelerated or decelerated over time (i.e., quadratic effect).  At 

this point, the level 2 model was constrained to be unconditional (i.e., no predictors), and 

likelihood ratio tests were used to determine the best model.  These analyses answered the 

first research question and identified the change parameters that best described individual 

changes in anxiety over time. 

The second stage of the HLM analysis examined interindividual differences in the 

trajectories of state anxiety by modeling the individual change parameters (i.e., intercept 

and linear slope) as a function of proposed predictors at level 2.  Table 1 presents a list of 

the proposed predictors that was developed based on a review of the literature of anxiety 

in women with breast cancer who underwent surgery (Barez et al., 2009; Dean, 1987; 

Epping-Jordan et al., 1999; Gallagher et al., 2002; Hartl et al., 2010; Henselmans et al., 2010; 

Hinnen et al., 2008; Hughson, Cooper, McArdle, & Smith, 1986; Kissane et al., 1998; 
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Maunsell, 1989; Millar et al., 2005; Nosarti et al., 2002; Pinder, 1994; Vahdaninia, Omidvari, 

& Montazeri, 2010).  To improve estimation efficiency and construct a model that is 

parsimonious, an exploratory level 2 analyses was completed in which each potential 

predictor was assessed to determine whether it would result in a better model if it alone 

were added as a level 2 predictor.  Predictors with a t value of less than 2, which indicates a 

lack of significant effect, were dropped from subsequent model testing.  All potential 

significant predictors from the exploratory analyses were entered into the model to predict 

each individual change parameter. Only predictors that maintained a statistically significant 

contribution in conjunction with other variables were retained in the final model.  A value of 

p < 0.05 indicates statistical significance. 
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Results 

The demographic and clinical characteristics of the 396 patients are summarized in 

Table 2.  On average, participants were 55 years of age, well educated, had a KPS score of 

93, and an SCQ score of 4. Most of the women self-identified as white (64.4%), were post-

menopausal (64%), and lived alone 94 (24.4%). Forty-nine percent of the patients were 

employed. 

Individual and Mean Change in State Anxiety  

 The first stage of HLM analysis examined how state anxiety changed from the time 

before surgery to 6 months after surgery.  Two models were estimated in which the 

individual function of time was linear and quadratic.  The goodness-of-fit tests of the 

deviance between the linear and the quadratic models indicated that a quadratic model fit 

the data significantly better than did a linear model (p < 0.0001). 

Table 3 presents the estimates of the quadratic change model (unconditional 

model).  Because the model had no covariates (i.e., unconditional), the intercept represents 

the estimated level of state anxiety (i.e., 41.093 on a 20 to 80 scale) at the preoperative 

assessment.  The estimated linear rate of change in state anxiety, for each additional week, 

was -1.86 (p < 0.000), and the estimated quadratic rate of change per week was -0.127761 

(p = 0.014).  The weighted combination of the linear and quadratic terms defines each 

curve.  Figure 1 displays the trajectory for anxiety from the time before breast cancer 

surgery to 6 months after surgery.  Anxiety decreased over the course of 6 months, with a 

more pronounced decline during the first 3 months.  It should be noted that the mean 
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anxiety scores for the various groups depicted in all the figures are estimated or predicted 

means based on the HLM analysis. 

Interindividual Differences in the Trajectories of Anxiety 

The second stage of the HLM analysis tested the hypothesis that the pattern of 

change over time in state anxiety varied based on specific demographic, clinical, symptom, 

and psychosocial adjustment characteristics, that were found to influence anxiety levels of 

women who underwent surgery for breast cancer.  Exploratory analyses were done with the 

potential predictors listed in Table 1.  To improve estimation efficiency and construct a 

model that was parsimonious, exploratory level 2 analyses were done in which each 

potential predictor was assessed to see if it would result in a better fitting model if it alone 

was added as a level 2 predictor.  Predictors with a t value < 2.0, indicating lack of a 

significant effect, were dropped from subsequent model testing.  All of the significant 

predictors from the exploratory analyses were entered into the model to predict each 

individual change parameter.  Only predictors that maintained a significant contribution in 

conjunction with other variables were retained in the final model. 

 As shown in the final model in Table 3, the variables that predicted interindividual 

differences in the intercept for state anxiety were trait anxiety, total CES-D score, and four 

individual items from the PV-QOL scale (i.e., sense of control of things in life, satisfaction 

with life, difficulty coping as a result of the disease and treatment, and amount of 

uncertainty).  The variables that predicted interindividual differences in the slope 

parameters for state anxiety were self-report of overall physical health, sense of control of 
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things in life, difficulty coping as a result of disease and treatment, sense of isolation, and 

importance of other spiritual activities.   

To illustrate the effects of the above predictors on patients’ initial levels and 

trajectories of state anxiety, Figure 2 displays the adjusted change curves for state anxiety 

that were estimated based on differences in trait anxiety (i.e., low/high trait anxiety 

calculated based on one standard deviation [SD] below and above the mean STAI-T of the 

participants) and CES-D score prior to surgery (i.e., low/high CES-D score calculated based 

on one SD above and below the mean CES-D score of the women). Figure 3 displays the 

adjusted change curves for state anxiety that were estimated based on differences in life 

satisfaction (i.e., higher/lower levels of life satisfaction calculated bases on 1 SD above and 

below the mean levels of life satisfaction of the participants) and levels of uncertainty (i.e., 

low/high levels of uncertainty calculated based on one SD above and below the mean levels 

of uncertainty of the participants). 

Figure 4 displays the adjusted change curves for state anxiety based on predictors of 

the slope parameters (i.e., spiritual activities, feelings of isolation, physical health).  Figure 5 

displays the adjusted change curves for state anxiety based on predictors that affected both 

the intercept and the slope parameters of the trajectories (i.e., sense of control, difficulty 

coping with the disease and/or its treatment). 

Discussion 

This study is the first to use HLM to examine individual trajectories of state anxiety 

prior to and for 6 months following breast cancer surgery, and to investigate whether 

demographic, clinical, symptom, and psychosocial adjustment characteristics predicted the 
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initial (preoperative) levels and the trajectories of state anxiety over the period of 6 months.  

Consistent with previous reports (Barez, Blasco, Fernandez-Castro, & Viladrich, 2009; 

Burgess et al., 2005; Dean, 1987; Fallowfield, Hall, Maguire, & Baum, 1990; Gallagher, Parle, 

& Cairns, 2002; Goldberg et al., 1992; Henselmans, Helgeson et al., 2010; Maunsell, 1989; 

Millar, Purushotham, McLatchie, George, & Murray, 2005; Parker et al., 2007; Ramirez, 

Richards, Jarrett, & Fentiman, 1995; Vahdaninia, Omidvari, & Montazeri, 2010), initial 

analyses found that women who underwent surgery for breast cancer on average 

experienced declining levels of state anxiety during the 6 months following the surgery.  

Prior to surgery, initial levels of state anxiety were 41.093 (on a 20 to 80 scale), 

which is comparable to previous studies that assessed state anxiety in women undergoing a 

variety of surgical procedures for breast cancer (i.e., STAI-S score = 39, Parker et al., 2007, 

and STAI-S=42.3 (Alves et al., 2007) ). As depicted in Figure 1, the model predicted gradual 

improvements in state anxiety over the 6 months following surgery with an average STAI-S 

score of 30.71 at 6 months. This estimation of levels of state anxiety at 6 months is 

comparable to those reported by Parker for three different surgical groups (i.e., 

mastectomy and reconstruction group - STAI-S at 6 months after surgery = 33.3, 

mastectomy alone group - STAI-S = 30.8, breast conserving surgery group - STAI = 31.4). 

Taken together, these findings suggest that most women who undergo breast cancer 

surgery experience moderate levels of anxiety for months following the surgical procedure. 

Despite the overall decline in state anxiety, variance components suggested 

substantial interindividual variability in the patterns of adjustment.  Therefore, based on a 

review of the literature {{Dean, 1987; Epping-Jordan et al., 1999; Hartl et al., 2010; Parker et 
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al., 2007; Pinder, 1994; Maunsell, 1992; Lam,W.W. 2005; Vahdaninia et al., 2010; Kissane et 

al., 1998; Gallagher et al., 2002; Fallowfield et al., 1990; Goldberg et al., 1992; Millar et al., 

2005; Henselmans, 2010; Hughson, 1986; Hinnen, 2008; Stanton, 2005; Nosarti, Roberts, 

2002; }}, a number of demographic, clinical, symptom, and psychosocial adjustment 

characteristics were evaluated to determine if specific characteristics could be identified 

that placed women at greater risk for higher levels of preoperative anxiety or worse 

trajectories of anxiety (Table 1).  

As shown in Figure 2A, higher levels of trait anxiety predicted higher levels of 

preoperative state anxiety.  While no studies were found that measured trait anxiety in 

women prior to breast cancer surgery, the finding that trait anxiety predicted higher 

preoperative levels of state anxiety is consistent with studies that demonstrated that 

neuroticism is a predictor of poorer psychosocial adjustment for breast cancer 

(Henselmans, Helgeson et al., 2010; Hinnen et al., 2008; Hughes, 1982; Millar et al., 2005; J. 

Morris & Royle, 1987; T. Morris, Greer, & White, 1977).  This hypothesis is plausible because 

some authors have demonstrated that measures of neuroticism and trait anxiety are 

moderately correlated (r = 0.46 (0.52)) (Perkins, Kemp, & Corr, 2007).  Future studies need 

to evaluate how strongly neuroticism correlates with both trait and state anxiety prior to 

surgery and whether this personality characteristic influences the trajectory of anxiety. 

While the mean CES-D score of the women in this study was below the clinically 

meaningful cutoff, depressive symptoms prior to surgery predicted higher levels of state 

anxiety before surgery that persisted over 6 months (Figure 2B).  This finding is consistent 

with previous reports on the association between psychiatric status prior to surgery and 
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worse psychological outcome after breast cancer surgery (Barez et al., 2007; Dean, 1987; 

Dean, 1989; Gallagher et al., 2002; Kissane et al., 1998).  Nevertheless, the use of valid, self-

report questionnaires that discriminated between anxiety (i.e., STAI-S) and depressive 

symptoms (CES-D), in a large sample of women, provides additional support for this 

association.  The fact that preoperative levels of trait anxiety and depressive symptoms 

independently predicted preoperative levels of state anxiety suggests that anxiety and 

depression are distinct problems and not different phases of the same disease (Middeldorp, 

Cath, Van Dyck, & Boomsma, 2005).  

The finding that lower levels of satisfaction with life were associated with higher 

preoperative levels of state anxiety (Figure 3A) is consistent with a previous report that 

included patients (n = 112) undergoing general surgical procedures (Kopp et al., 2003). In 

the study by Kopp et al., a high degree of life satisfaction was associated with a more 

optimistic view of the world.  In addition, optimistic personality predicted higher levels of 

psychosocial well-being in both short (Henselmans, Helgeson et al., 2010) and long-term 

(Carver et al., 2005; Pinder, 1994) survivors of breast cancer.  Additional research is 

warranted to determine the relationships among life satisfaction, anxiety, and personality in 

women undergoing surgery for breast cancer. 

The finding that higher levels of uncertainty about the future was associated with 

higher levels of preoperative anxiety (Figure 3B) is consistent with a previous report that 

found a positive association with uncertainty, assessed right after a mastectomy, and 

anxiety after hospital discharge (Wong & Bramwell, 1992).  Similarly, uncertainty was one of 

the variables that predicted worse psychosocial functioning in survivors of breast cancer 
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(Sammarco, 2009). The observed relationship in our study between uncertainty and 

preoperative levels of state anxiety adds support to Mishel’s theory that hypothesizes that 

higher levels of uncertainty are associated with poorer psychosocial adjustment and that 

interventions aimed at reducing uncertainty would likely have a positive influence on this 

adjustment (Mishel, 1981).  

Two psychosocial adjustment characteristics (i.e., difficulty coping as a result of 

disease/treatment (Figure 5B), in control of things in life (Figure 5A)) were found to be 

predictors of both the intercept and slope for state anxiety.  As expected, higher ratings of 

difficulty coping as result of the cancer diagnosis and its treatment was associated with 

higher levels of state anxiety prior to surgery and a slightly steeper decline in state anxiety 

over time.  While the effect of this characteristic was relatively small, the findings are 

consistent with a study that evaluated the contribution of coping strategies to women’s 

levels of anxiety/depression following a breast cancer diagnosis (Epping-Jordan et al., 1999). 

Lower levels of anxiety/depression as well as the use of problem focused disengagement (β 

= 0.15), emotion-focused engagement (β = 0.16), and emotion-focused disengagement (β = 

0.58) coping strategies, six months after the diagnosis, predicted lower levels of 

anxiety/depression at 3 months.  However, because anxiety and depression were analyzed 

together one cannot determine which symptoms made the larger contribution to women’s 

patterns of adjustment. Additional support for inter-relationship between anxiety and 

difficulty coping comes from a study by Henselmans and colleagues (2010) who found that 

lower levels of mastery were associated with higher levels of psychological distress and that 

the effect of mastery on psychological distress was mediated by threat appraisals and 
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coping self efficacy (Henselmans, Fleer, de Vries, Baas, Sanderman, & Ranchor et al., 2010). 

Taken together, these findings suggest that an evaluation of women’s coping styles, as well 

as education to enhance coping skills might result in decreases in state anxiety prior to and 

following surgery for breast cancer. 

Similarly, women with lower sense of control prior to surgery had higher 

preoperative levels of state anxiety and a steeper decline in their symptoms of anxiety.  This 

finding is consistent with a previous study (Barez et al., 2007) that found that the strongest 

predictor of a decline in psychological distress following breast cancer surgery was the rate 

of change in perceived control over a period of 12 months.  These observations are in 

agreement with reported negative associations between psychological distress and 

perceived control in patients with various cancer diagnoses (Ranchor et al., 2002).  

Two psychosocial adjustment characteristics (i.e., sense of isolation (Figure 4B), 

importance of spiritual activities (Figure 4A)) predicted only the linear and quadratic 

components of the anxiety trajectory.  In this study, lower ratings of feelings of isolation 

predicted a slightly greater decline in anxiety symptoms overtime compared to women who 

felt more isolated.  This finding is congruent with results of a study that evaluated 

predictors of psychosocial adjustment in the year after a diagnosis of breast cancer (Nosarti 

et al., 2002).  The presence of social support was the only variable that predicted successful 

adjustment to a diagnosis of breast cancer.  Similarly, in a qualitative investigation of the 

needs of women newly diagnosed with breast cancer, psychosocial support was identified 

as one of these women’s greatest needs (Landmark, Bohler, Loberg, & Wahl, 2008). These 

findings suggest that patients need to be instructed to mobilize their support system.  In 
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addition, nurses could support patients who live alone or do not have an extended social 

network through scheduled follow-up phone calls and/or home visits. An increase in 

psychosocial support might reduce psychological distress in these women. 

In this study, women for whom spiritual activities were more important 

demonstrated a steady decline in state anxiety over 6 months after surgery.  In contrast, for 

women for whom spiritual activities were less important, anxiety levels declined slightly 

more rapidly for about three months and then increased again over the remaining three 

months (Figure 4A).  Results from a longitudinal study on the role of spirituality in response 

to the diagnosis and treatment of breast cancer (Gall, Kristjansson, Charbonneau, & Florack, 

2009) suggest that women who were less involved in spiritual/religious activities prior to 

the diagnosis of breast cancer and who attempted to mobilize these resources under the 

stress of diagnosis may experience a negative process of spiritual struggle and doubt that, in 

turn, has implications for their long-term adjustment.  This observation may explain the 

predicted pattern of changes in anxiety in women in our study for whom spiritual activities 

were less important. 

 A suprising finding from this study is that in both the exploratory analyses and in the 

final analysis, only one clinical and no demographic characteristic prediced baseline levels 

and trajectories of state anxiety.  The only clinical characteristic that predicted the changes 

in the trajectory of state anxiety over 6 months was patients’ ratings of their overall health 

during the preoperative visit (Figure 4C).  In this study, better ratings of overall physical 

health were associated with a slightly steeper decline in state anxiety scores during the 6 

months following surgery. The small contribution of self-reported physical health in the 
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trajectory of anxiety after surgery might be explained by the overall good health status of 

the women in this study as depicted by the high mean KPS score (i.e., 93.2 (10.3)), and the 

low Comorbidity Questionnaire score (i.e., 4.3 (2.8)).  The prospect of improving health 

status (e.g., with physical exercise) as a way to prevent anxiety after breast surgery presents 

an exciting field for future investigation. 

While this longitudinal study evaluated changes in anxiety in a large sample of 

women using a valid and reliable measure for anxiety, a number of limitations need to be 

acknowledged.  The generalizibility of the study findings is limited primarily to Caucasian, 

middle-aged, and highly educated women.  Given that many of the women who declined to 

participate stated that they were too overwhelmed with the experience of cancer, the 

current study may have underestimated baseline levels of state anxiety. Because 

assessments in the follow-up period were not scheduled at specific points in the patients’ 

treatment trajectory, times of higher psychological distress may have been missed (Heim, 

Valach, & Schaffner, 1997; Henselmans, Helgeson et al., 2010; Hinnen et al., 2008).  Finally, 

individual items of the QOL-PV scale were used as indicators of psychosocial adjustment.  

Despite the fact that these single items were shown to be valid measures of subjective 

states (DeSalvo et al., 2006; Lundberg & Manderbacka, 1996), it is generally recommended 

that multidimensional measures be used for the assessment of subjective experiences 

(Trochim, 2006). 

Implications for Research 

Taken together, these findings suggest that most of the women who undergo breast 

cancer surgery experience moderate levels of anxiety for 6 months following the surgical 
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procedure. Additional research is warranted to determine for how long these relatively high 

levels of anxiety persist and the impact on subsequent treatments on these patients’ level 

of anxiety. It is interesting to note that the majority of the predictors of anxiety were 

psychosocial adjustment characteristics and not demographic and clinical characteristics. 

These findings warrant replication in future studies. If they are replicated, they have clinical 

implications for patient assessments. In addition, future studies could test the efficacy of 

psycho-educational interventions, designed to enhance social support and coping 

strategies, on levels and trajectories of anxiety before and after surgery. 

Clinical Implications 

Increased levels of anxiety during a stressful period, such as the diagnosis and 

surgery of breast cancer, is part of an anticipated reaction to acute stress.  According to the 

findings of this study, women with higher levels of trait anxiety, depression, feelings of 

uncertainty, difficulties coping as a result of disease or treatment, a lower sense of control, 

and decreased satisfaction with life are at risk to experience high levels of anxiety before 

surgery.  Clinicians could use this information to identify high risk women who warrant 

more targeted interventions. The translation of this research to practice could be as simple 

as instituting a regular assessment of anxiety prior to breast cancer surgery using the STAI.  

Some investigators have suggested that if psychological distress is addressed immediately 

after its manifestation, future adaptation is more favorable  (Osborn, Demoncada, & 

Feuerstein, 2006). Additionally, the need for follow-up of women undergoing breast cancer 

surgery is an imperative in order to prevent adverse postoperative outcomes and to support 

women to return to their preoperative levels of function. 
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Table 2.1. Potential predictors of the Intercept, Linear Coefficient, and  
Quadratic Coefficient for state anxiety as measured with the Spielberger Trait and State 
Anxiety scale over the six months of the study. 
 

Characteristics I LC QC 

Demographics    
 Age    

 Ethnicity    

 Gone through menopause    

Clinical    
 No. of comorbidities    

 Gone through menopause    

 Stage of disease    

 Sentinel lymph node biopsy    

 Rate your overall physical health    

Symptoms    
 Trait anxiety    

 CES-Depression total score    

 New AFI total score     

 Lee Fatigue     

 Lee Energy    

Psychosocial adjustment 
 How difficult to cope as a result of your disease and 

treatment  
   

 In control of things in your life     

 How much happiness do you feel    

 How satisfying is your life     

 Isolation     

 How useful do you feel    

 Financial burden     

 How important are other spiritual activities     

 How much uncertainty do you feel     

 Fear of second cancer    

 Fear of future diagnostic tests    
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 Sexuality impacted by the disease    

 Degree illness or treatment interfered with 
employment 

   

 Distress of the cancer to family    

Note. From the exploratory analysis, potential predictors that had a t value of 2 or higher 

are indicated with a . 
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Table 2.2. Demographic, disease, and treatment characteristics of the patients (N = 396). 

Characteristics Mean (SD)  

Age (years) 54.9 (11.6) 

Education (years) 15.7 (2.6) 

Self-Administered Comorbidity Questionnaire score 4.3 (2.8) 

Karnofsky Performance Status score 93.2 (10.3) 

Rate your overall physical health (0-10 scale) 7.2 (2.2) 

 % 

Ethnicity 
 Non-White 

 
35.4 

Marital Status,  
 Married/Partnered 
 Single/Divorced 

 
41.7 
58.3 

Lives Alone 24.1 

Employed 47.5 

Annual Income 
 Upper Class 
 Middle Class 
 Lower Class 

 
38.0 
46.2 
15.8 

Past menopause 64.8 

AJCC Status 
 Stage 0 
 Stage I 
 Stage IIA, IIB 
 Stage IIA,IIIB,IIIC,IV 

 
18.4 
38.0 
35.0 
8.6 

Type of Surgery 
 Breast Conversation Therapy 
 Mastectomy 

 
79.9 
20.1 

Axillary node dissection 
Sentinel node biopsy 

37.4 
82.4 

Reconstruction at time of surgery 21.6 

Postoperative complications 21.0 

Neoadjuvant therapy 19.8 

Patients with pain 27.6 

Mean symptom severity scores at baseline 

 Trait-Anxiety Inventory score 35.3 (8.8) 

 State-Anxiety Inventory score 41.6 (13.4) 

 CES-Depression score 13.7 (9.7) 

 Lee Fatigue score 3.1 (2.3) 

 Lee Energy score 4.9 (2.5) 

Psychosocial Adjustment Characteristics (0-10 scale)* 

How difficult to cope as a result of your disease and treatment  6.7 (2.6) 

In control of things in your life  6.1 (2.6) 
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How satisfying is your life  7.3 (2.2) 

Isolation  8.1 (2.7) 

How important are other spiritual activities  5.3 (3.7) 

How much uncertainty do you feel  5.0 (3.1) 

*Higher scores indicate better levels of adjustment 
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Table 2.3. Hierarchical Linear Model for state anxiety as measured with the Spielberger Trait 
and State Anxiety scale over the six months of the study. 
 

 Coefficient (SE) 

Variable Unconditional 
Model 

Final Model 

Anxiety   
 Fixed Effects   
  Intercept 41.093 (0.634) *** 41.063383 (0.443) *** 
  Timea (linear rate of change) -1.861 (0.352) *** -1.854 (0.326) *** 
  Time2 (quadratic rate of change) 0.128 (0.052) ** 0.128 (0.049) ** 
 Time invariant covariates   
  Intercept:   

 In control of things in life  
Satisfaction with life  
Difficulty to cope as a result 
of disease / treatment  
Trait anxiety  
Total CES-D score  
Uncertainty  

 -0.816 (0.222) *** 
-0.540 (0.217) ** 

 
-0.857 (0.208) *** 
0.207 (0.049) *** 
0.297 (0.049) *** 
-0.387 (0.119) ** 

  Linear:    
 Overall rating of health x 

time 
In control of things in life x 
time 
Importance of spiritual 
activities x time 
Difficulty to cope as a result 
of disease/treatment x time 
Isolation x time 

 -0.299 (0.126) * 
0.512 (0.147) *** 
0.187 (0.070) ** 

 
0.458 (0.150) ** 
-0.273 (0.105) ** 

  Quadratic:    
 Overall rating of health x 

time2 
In control of things in life x 
time2 
Importance of spiritual 
activities x time2 
Difficulty to cope as a result 
of disease/treatment x time2 
Isolation x time2 

 0.038 (0.020) ns 
-0.077 (0.022) ** 
-0.029 (0.011) * 

 
-0.042 (0.022) ns 
0.042 (0.017) * 

 Variance components   
  In intercept 111.756*** 92.759*** 
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  In linear rate 18.876*** -5.684*** 
  In quadratic fit 0.281** 2.618** 
 Goodness-of-fit deviance 

(parameters estimated) 
18,373.726 (10) 17,971.745 (26) 

 Model comparison (x2
4)  401.98 (16)*** 

Abbreviations:  CES-D, Center for Epidemiologic Studies Depression Scale 
2 refers to the quadratic rate of change. * p < 0.05; **  p < 0.01; *** p < 0.001, a Time was 
coded zero at the time of the preoperative visit.  b Parameters estimated. 
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Figure 2.1. Trajectory of state anxiety as measured with the Spielberger Trait and State 

Anxiety scale over the six months of the study. 
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Figure 2.2. Influence of trait anxiety score (A) and baseline levels of depression (B) on 

interindividual differences in the intercept parameters for state anxiety. 
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Figure 2.3. Influence of life satisfaction (A) and uncertainty (B) on interindividual differences 

in the intercept parameters for state anxiety. 
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Figure 2.4. Influence of spiritual activities (A), feelings of isolation (B) and state of physical 

health (C) on interindividual differences in the slope parameters for state anxiety. 
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Figure 2.5. Influence of sense of control (A) and difficulty coping (B) on interindividual 

differences in both the intercept and slope parameters for state anxiety. 
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Chapter 3. 

Predictors of Initial Levels and Trajectories of Depression in Women  

Prior to and for Six Months Following Breast Cancer Surgery 
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Abstract 

Depression and anxiety are common emotional symptoms in women with breast 

cancer and are frequently grouped under the term psychological distress.  However, 

preoperative levels and postoperative trajectories of anxiety and depression might be 

influenced by distinct factors. This study’s purpose was to identify how levels of depression 

in women with breast cancer changed from the time before surgery and for up to six 

months after, and to investigate whether specific variables predict initial levels and 

trajectories of depression during the same period. Variables were selected following the 

UCSF Symptom Management Model.  

This descriptive, longitudinal study enrolled patients from Breast Care Centers 

located in a Comprehensive Cancer Center, two public hospitals, and four community 

practices.  A total of 396 women with breast cancer agreed to participate and completed 

questionnaires prior to surgery, and at 1, 2, 3, 4, 5, and 6 months after surgery. Descriptive 

statistics and hierarchical linear modeling were used for data analyses.  

Findings from this study suggest that a significant percentage of women experienced 

depressive symptoms prior to surgery for breast cancer.  However, levels of depression 

declined over the six month period following surgery.  Despite the overall decline in 

depression, variance components suggested substantial interindividual variability in the 

patterns of adjustment. Only one demographic characteristic (i.e., marital status) predicted 

baseline levels of depression. In contrast, symptom characteristics (i.e, trait and state 

anxiety, attentional fatigue, sleep disturbances, appetite changes, number of hours in pain) 

predicted baseline levels of depression as well as psychosocial adjustment characteristics 
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(i.e., fear of metastasis).  The pattern of change of depression over time was predicted by 

the total score of depression prior to surgery such that women with worse preoperative 

depression had a slower decline of depression over six months. Other psychosocial 

adjustment characteristics had independent contributions to the patterns of change for 

depression over six months after surgery (i.e., difficulty coping, uncertainty about the 

future, amount of distress at initial diagnosis).  Nurses may use this information to identify 

women at increased risk for psychosocial distress who warrant targeted interventios.  Also, 

to educate high-risk patients about how depression may change following surgery for breast 

cancer. 
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INTRODUCTION    

Depression is a common problem in patients with breast cancer (Aapro & Cull, 1999; 

Berard, 2001; Massie, 2004).  The diagnosis of a potentially life-threatening disease, the 

preparation for surgery, and the higher rates of depression in women in the general 

population (Miaskowski, 2004; Sevick, Rolih, & Pahor, 2000) put many patients with breast 

cancer at risk for this condition.   In fact, across studies that used established cutoffs and 

symptom specific scales to evaluate depression prior to breast cancer surgery, 

approximately 18% to 26% of the women were categorized as having clinically meaningful 

levels of depressive symptoms (Ozalp, Sarioglu, Tuncel, Aslan, & Kadiogullari, 2003; Parker 

et al., 2007; Vahdaninia, Omidvari, & Montazeri, 2010) (Kyranou et al. 2011 in press).  In 

addition, depression is associated with decreases in quality of life (QOL), poorer adherence 

to treatment, longer hospital stays, and higher mortality (Groenvold et al., 2007; Massie, 

2004; van't Spijker, Trijsburg, & Duivenvoorden, 1997; Wells et al., 1989). 

Across multiple studies women with breast cancer experience moderate to high 

levels of depression before surgery (Aragona, Muscatello, & Mesiti, 1997; Goldberg et al., 

1992; Hegel et al., 2006; Hughes, 1982; Maguire et al., 1978; J. Morris & Royle, 1987; T. 

Morris, Greer, & White, 1977; Ozalp et al., 2003; Stanton & Snider, 1993; Vahdaninia et al., 

2010), which progressively decline over the first year after surgery (Burgess et al., 2005; 

Dean, 1987; Epping-Jordan et al., 1999; Fallowfield, Hall, Maguire, & Baum, 1990; Gallagher, 

Parle, & Cairns, 2002; Goldberg et al., 1992; Henselmans et al., 2010; Hinnen et al., 2008; 

Lam, Chan, Ka, & Fielding, 2007; Lam et al., 2010; Maunsell, Brisson, & Deschenes, 1989; 

Medeiros et al., 2010; Millar, Purushotham, McLatchie, George, & Murray, 2005; J. Morris & 
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Royle, 1987; T. Morris et al., 1977; Nosarti, Roberts, Crayford, McKenzie, & David, 2002; 

Parker et al., 2007; Vahdaninia et al., 2010). Unfortunately, direct comparisons across these 

studies are not meaningful due to differences in the methods used to assess depression 

(i.e., psychiatric clinical interviews, General Health Questionnaire-GHQ (Donath, 2001), the 

Hospital Anxiety and Depression Scale-HADS (Snaith, 2003), the Center for Epidemiological 

Studies Depression Scale-CESD (Knight, Williams, McGee, & Olaman, 1997), differences in 

inclusion and exclusion criteria, as well as in the number and timing of the assessments.   

Studies of women who developed depressive symptoms before and/or after surgery 

for breast cancer have evaluated several demographic (i.e., age, years of education, marital 

status, ethnicity, annual income), and clinical characteristics (i.e., stage of disease, type of 

surgery), as well as psychosocial attributes (i.e., personality, use of coping strategies, 

psychiatric history, social support), and symptom characteristics (i.e., severity of pre-, 

and/or postoperative distress) as potential predictors of poorer psychological responses and 

adaptations.  Across these studies, being younger (Dean, 1987; Epping-Jordan et al., 1999; 

Hartl et al., 2010; Parker et al., 2007; Pinder, 1994; Lam,W.W. 2007), and having children 

(Dean, 1987; 677 Deshields,T. 2006) increased a woman’s risk for psychological morbidity in 

the first year after breast cancer surgery.  Furthermore, in some studies (Lam, Fielding, & 

Ho, 2005; Parker et al., 2007) women who were married or partnered were less likely to 

experience distress than women who were single, divorced, or widowed.  However, an 

opposite association was found in another study (Dean, 1987) or the effects of marital 

status on depressive symptoms was not significant (Lam et al., 2005; Maunsell, Brisson, & 

Deschenes, 1992). In terms of education, no association was found between levels or 
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patterns of distress and years of education in women undergoing breast cancer surgery 

(Epping-Jordan et al., 1999; Vahdaninia et al., 2010; ) (Maunsell et al., 1992).   

Findings regarding the relationships between clinical characteristics and 

psychological distress prior to and following surgery are inconsistent.  In some studies, 

tumor size and stage of disease were not associated with psychological distress before or 

after surgery (Epping-Jordan et al., 1999; Hartl et al., 2010; Kissane et al., 1998; Lam,W.W. 

2007; ) (Maunsell et al., 1992), whereas in others studies a positive association was found 

(Gallagher et al., 2002; Vahdaninia et al., 2010).  In addition, no differences in psychological 

adjustment were found between women undergoing breast conserving surgery (BCS) 

compared to mastectomy (415 Fallowfield,L.J. 1986; Fallowfield et al., 1990; Goldberg et al., 

1992; Hartl et al., 2010; Kissane et al., 1998; Millar et al., 2005; Parker et al., 2007) (Fung, 

Lau, Fielding, Or, & Yip, 2001; Lam et al., 2007; Levy, Herberman, Lee, Lippman, & d'Angelo, 

1989; Maunsell et al., 1989; Medeiros et al., 2010; Moyer, 1997; Rijken, de Kruif, Komproe, 

& Roussel, 1995) contrary to early claims that mastectomy was associated with high rates of 

depression (Bard & Sutherland, 1955; T. Morris et al., 1977).  Similarly, adjuvant treatment 

had an effect on levels of depression after surgery in some studies (Dean, 1987; Kissane et 

al., 1998) but not in others (Lam et al., 2007; Pasacreta, 1997).  In contrast, postmenopausal 

status (Dean, 1987), and physical complaints (e.g., fatigue, pain) in the period after surgery 

were associated with higher levels of psychological distress (Dean, 1987; Henselmans, Fleer, 

de Vries, Baas, Sanderman, & Ranchor, 2010; Hughson, Cooper, McArdle, & Smith, 1986; 

Kissane et al., 1998; Vahdaninia et al., 2010).   
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Furthermore, findings from several studies suggest that various psychosocial 

adjustment characteristics may contribute to the severity and trajectories of psychological 

distress before and after breast cancer surgery.  In fact, personality characteristics, such as 

neuroticism, are associated with higher levels of distress across various phases of the 

disease trajectory (Hinnen et al., 2008; Millar et al., 2005).  Similarly, coping mechanisms 

(Epping-Jordan et al., 1999; Pinder, 1994; Stanton et al., 2005), perceived social support 

(Gallagher et al., 2002), sense of control (Barez et al., 2007; Gallagher et al., 2002; 

Henselmans, Fleer, de Vries, Baas, Sanderman, & Ranchor, 2010), and illness perceptions 

(Millar et al., 2005) are implicated in the patterns of depression after breast cancer surgery.  

Most interestingly, psychiatric history (Dean, 1987) (Gallagher et al., 2002; Maunsell et al., 

1992), and increased levels of preoperative or immediate postoperative distress (Dean, 

1987; Gallagher et al., 2002; Millar et al., 2005; Nosarti, Roberts, Crayford, McKenzie, & 

David, 2002) (Badger, Braden, Mishel, & Longman, 2004; Deshields, Tibbs, Fan, & Taylor, 

2006; Lam et al., 2007; Lam, Shing, Bonanno, Mancini, & Fielding, 2010) predicted worse 

psychological outcomes after surgery. 

Despite agreement that levels of depression decline after breast cancer surgery 

(Burgess et al., 2005; Dean, 1987; Epping-Jordan et al., 1999; Fallowfield et al., 1990; 

Gallagher et al., 2002; Goldberg et al., 1992; Henselmans et al., 2010; Hinnen et al., 2008; 

Lam et al., 2007; Lam et al., 2010; Maunsell et al., 1989; Medeiros et al., 2010; Millar et al., 

2005; J. Morris & Royle, 1987; T. Morris et al., 1977; Nosarti et al., 2002; Parker et al., 2007; 

Vahdaninia et al., 2010), newer methods of longitudinal data analysis suggest that a large 

amount of interindividual variability exists in patients’ experiences of depression before and 
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after surgery (Deshields et al., 2006; Gallagher et al., 2002; Henselmans et al., 2010; Lam et 

al., 2010; Millar et al., 2005; Nosarti et al., 2002).  The ability to detect different patterns of 

adjustment has led to the identification of specific risk factors that identify group 

membership.  Across these studies (Deshields et al., 2006; Gallagher et al., 2002; 

Henselmans et al., 2010; Lam et al., 2010; Millar et al., 2005; Nosarti et al., 2002), women 

with higher levels of psychological distress had received adjuvant treatment, had a 

personality consistent with neuroticism, had a lower sense of mastery, and were less 

optimistic. 

The primary limitation with the latter, as well as the aforementioned studies, on 

patterns of psychological distress after breast cancer surgery is the use of general measures 

(e.g., the GHQ) that do not provide information regarding the unique patterns of depression 

in relation to other distressing symptoms (i.e., anxiety).  In order to delineate the type of 

distress women face and to be better able to assist patients during the recovery period, 

instruments specific for depression (such as the Center for Epidemiological Studies, 

Depression Scale (CES-D)) need to be used before and after surgery.  Furthermore, as 

knowledge on the topic increases, even more sophisticated methods for longitudinal data 

analysis (e.g., hierarchical linear modeling (HLM)) can be used to identify predictors of initial 

levels and trajectories of depression while taking into account the variability that exists both 

among individuals and different time points of assessment (Dhruva et al., 2010; Merriman 

et al., 2010).   

This type of longitudinal analysis of depressive symptoms is lacking in women who 

underwent surgery for breast cancer despite the fact that these findings may improve the 
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preoperative screening of women who are at greater risk for higher levels and/or worse 

trajectories of depression after surgery. Therefore, the purposes of this study, in a sample 

of women who underwent surgery for breast cancer, were to examine how ratings of 

depression changed from the time of the preoperative assessment to 6 months after 

surgery and to investigate whether specific demographic, clinical, symptom, and 

psychosocial adjustment characteristics predicted the initial (preoperative) levels of 

depression and/or characteristics of the trajectories of depression over a period of 6 

months after the surgery. 

METHODS  

Participants and Settings 

This descriptive, longitudinal study is part of a larger study that evaluated for 

neuropathic pain and lymphedema in a sample of women who underwent breast cancer 

surgery. Patients were recruited from Breast Care Centers located in a Comprehensive 

Cancer Center, two public hospitals, and four community practices. 

Patients were eligible to participate if they: were an adult woman (>18 years) who 

would undergo breast cancer surgery on one breast; were able to read, write, and 

understand English; agreed to participate; and gave written informed consent. Patients 

were excluded if they were having breast cancer surgery on both breasts and/or had distant 

metastasis at the time of diagnosis. 

A total of 516 patients were approached to participate and 410 were enrolled in the 

study (response rate 79.4%). In the current analysis, complete data from 396 women were 

available.  For those who declined participation, the major reasons for refusal were: too 
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busy, overwhelmed with the cancer diagnosis, or insufficient time available to do baseline 

assessment prior to surgery. Participants who did and did not choose to participate did not 

differ in any demographic and clinical characteristics.  

Instruments 

The study instruments included a demographic questionnaire, the Karnofsky 

Performance Status (KPS) scale, the Self-Administered Comorbidity Questionnaire (SCQ), 

the Center for Epidemiologic Studies-Depression (CES-D) scale, the Spielberger State-Trait 

Anxiety Inventories (STAI-T and STAI-S), the Attentional Fatigue Index (AFI), the General 

Sleep Disturbance Scale (GSDS), and the Quality of Life-Scale-Patient Version (QOL-PV).  

The demographic questionnaire obtained information on age, gender, marital status, 

education, ethnicity, employment status, and financial status.  Patient’s functional status 

was assessed using a self-administered KPS scale, which ranges from 30 (I feel severely 

disabled and need to be hospitalized) to 100 (I feel normal, I have no complaints or 

symptoms). The KPS has well established validity and reliability (Karnofsky, 1977).  

The Self-Administered Comorbidity Questionnaire (SCQ) is a short and easily 

understood instrument that was developed to measure comorbidity in clinical and health 

service research settings (Sangha, Stucki, Liang, Fossel, & Katz, 2003). The questionnaire 

consists of 13 common medical conditions that were simplified into language that could be 

understood without any prior medical knowledge. Patients were asked to indicate if they 

had the condition using a “yes/no” format. If they indicated that they had a condition, they 

were asked if they received treatment for it (yes/no; proxy for disease severity) and did it 

limit their activities (yes/no; indication of functional limitations). Patients were given the 
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option to add two additional conditions not listed on the instrument. For each condition, a 

patient can receive a maximum of 3 points. Because there are 13 defined medical 

conditions and 2 optional conditions, the maximum score totals 45 points if the open-ended 

items are used and 39 points if only the closed-ended items are used. The SCQ has well-

established validity and reliability and has been used in studies of patients with a variety of 

chronic conditions (Brunner et al., 2008; Cieza et al., 2006; MacLean, Littenberg, & Kennedy, 

2006; Sangha et al., 2003; Smith et al., 2009). 

The CES-D scale consists of 20 items selected to represent the major symptoms in 

the clinical syndrome of depression. Scores can range from 0 to 60, with scores of > 16 

indicating the need for individuals to seek clinical evaluation for major depression. The CES-

D has well-established concurrent and construct validity (Carpenter et al., 1998; Radloff, 

1977; Sheehan, Fifield, Reisine, & Tennen, 1995).  In the current study, the Cronbach’s alpha 

for the CES-D was 0.90.  

The STAI-T and STAI-S consist of 20 items each that are rated from 1 to 4. The scores 

for each scale are summed and can range from 20 to 80. A higher score indicates greater 

anxiety. The STAI-T measures an individual’s predisposition to anxiety determined by 

his/her personality and estimates how a person generally feels. The STAI-S measures an 

individual’s transitory emotional response to a stressful situation. It evaluates the emotional 

responses of worry, nervousness, tension, and feelings of apprehension related to how a 

person feels “right now” in a stressful situation. Cuttoff scores of > 31.8 and > 32.2 indicate 

high levels of trait and state anxiety, respectively (Spielberger, 1983). The STAI-S and STAI-T 

inventories have well-established criterion and construct validity and internal consistency 
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reliability coefficients (Bieling, Antony, & Swinson, 1998; Kennedy, Schwab, Morris, & 

Beldia, 2001; Spielberger, 1983). In the current study, the Cronbach’s alphas for the STAI-T 

and STAI-S were .88 and .95, respectively. 

The Attentional Function Index (AFI) consists of 16 items designed to measure 

attentional fatigue in patients with cancer. Each item is rated on a 0 to 10 NRS. A mean AFI 

score was calculated, with higher scores indicating greater capacity to direct attention and, 

therefore, lower levels of attentional fatigue (Cimprich, 1992).  Based on a previously 

conducted analysis of the frequency distributions of AFI scores, attentional fatigue can be 

grouped into categories of functional status (i.e., patients who score <5.0 functioning poorly 

and experiencing high levels of attentional fatigue, patients who score 5.0 to 7.5 functioning 

moderately well and experiencing moderate levels of attentional fatigue, patients who 

score >7.5 functioning well and experiencing low levels of attentional fatigue (Cimprich, So, 

Ronis, & Trask, 2005). The AFI has established reliability and validity (Cimprich, 1992; 

Jansen, Dodd, Miaskowski, Dowling, & Kramer, 2008). In the current study, Cronbach’s 

alpha for the AFI was .95. 

The General Sleep Disturbance Scale (GSDS) consists of 21 items designed to assess 

the quality of sleep in the past week. Each item was rated on a 0 (never) to 7 (everyday) 

numeric rating scale (NRS). The GSDS total score is the sum of the seven subscale scores 

(i.e., quality of sleep, quantity of sleep, sleep onset latency, mid-sleep awakenings, early 

awakenings, medications for sleep, excessive daytime sleepiness) that can range from 0 (no 

disturbance) to 147 (extreme sleep disturbance). Each mean subscale score can range from 

0 to 7. Higher total and subscale scores indicate higher levels of sleep disturbance. 
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Subscales scores of > 3 and a GSDS total score of > 43 indicates a significant level of sleep 

disturbance (Fletcher et al., 2008).  The GSDS has well-established validity and reliability in 

shift workers, pregnant women, and patients with cancer and HIV (Lee & DeJoseph, 1992; 

Lee, 1992; Miaskowski & Lee, 1999). In the current study, the Cronbach’s alpha for the GSDS 

total score was .86. 

Patients were asked to indicate if they had pain in the breast. If they reported in 

the affirmative they were asked to rate the intensity of their pain (i.e., pain now and 

average and worst pain) using a NRS that ranged from 0 (no pain) to 10 (worst imaginable 

pain). Numeric rating scales are valid and reliable measures of pain intensity (Jensen, 2003). 

The QOL-PV is a 41-item instrument that measures four dimensions of QOL in cancer 

patients (i.e., physical well-being, psychological well-being, spiritual well-being, social well 

being) as well as a total QOL score. Each item is rated on a 0 to 10 NRS with higher scores 

indicating a better QOL. The QOL-PV has established validity and reliability (Ferrell, Wisdom, 

& Wenzl, 1989; J. Padilla, 2003; G. V. Padilla et al., 1983; G. V. Padilla & Grant, 1985).  In the 

current study, the Cronbach’s alpha for the QOL-PV total score was .86 and for the physical, 

psychological, social and spiritual well-being subscales the coefficients were 0.70, 0.79, 

0.75, and 0.61 respectively.  

In this study, specific items from four of the QOL-PV subscales were used to evaluate 

the impact of various psychosocial adjustment characteristics on initial levels as well as the 

trajectories of depression over the six months following surgery.  The specific items were 

chosen based on the review of the literature of psychosocial adjustment and depression in 

women with breast cancer (Dean, 1987; Epping-Jordan et al., 1999; Gallagher, Parle, & 
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Cairns, 2002; Henselmans et al., 2010; Hinnen et al., 2008; Maunsell, Brisson, & Deschenes, 

1989; Millar, Purushotham, McLatchie, George, & Murray, 2005; Nosarti, Roberts, Crayford, 

McKenzie, & David, 2002).    In this study, 2 items from the physical well-being subscale 

(“Rate your overall physical health”, “Changes in appetite”), 2 items from the psychological 

well-being subscale (“How difficult is it for you to cope today as a result of your disease and 

treatment?”, “Fear of metastasis”), and 1 item from the spiritual well-being subscale (“How 

much uncertainty do you feel about your future?”) were included in the analysis. 

Study Procedures 

The study was approved by the Committee on Human Research at the University of 

California, San Francisco and by the Institutional Review Boards at each of the study sites. 

During the patient’s preoperative visit, a clinical staff member explained the study to the 

patient and determined her willingness to participate. For those women who were willing to 

participate, the staff member introduced the patient to the research nurse. The research 

nurse met with the women, determined eligibility and obtained written informed consent 

prior to surgery. After obtaining written informed consent, the patient completed the 

baseline study questionnaires. Patients were contacted two weeks after surgery to schedule 

the first post-surgical appointment. The research nurse met with the patients either in their 

home or in the clinic at 0, 1, 2, 3, 4, 5, and 6 months after surgery.  

Data Analysis 

Descriptive statistics and frequency distributions were generated on the sample 

characteristics, and baseline symptom severity scores using SPSS version 19 (SPSS Inc, 

Chigcago, Illinois).  For each of the seven depression assessments, a mean CES-D score was 
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calculated for use in the subsequent statistical analyses. 

Hierarchical linear modeling, based on full maximum likelihood estimation, was 

done using the software developed by Raudenbush and colleagues  (S. W. Raudenbush & 

Bryk, 2002; S. W. Raudenbush, Bryk, Cheong, & Congdon, 2004; S. W. Raudenbush, 2001).  

Compared with other methods for analyzing change, HLM has two major advantages.  First, 

it can accommodate unbalanced designs, which allows for the analysis of data when the 

number and spacing of assessments vary across respondents.  Although every participant 

was to be assessed according to a pre-specified schedule, the actual number of assessments 

was not the same for all participants because of scheduling conflicts.  Second, HLM has the 

ability to model individual change which helps to identify more complex patterns of change 

that often are overlooked by other methods (S. W. Raudenbush & Bryk, 2002; S. W. 

Raudenbush, 2001). 

With HLM, repeated measures of the outcome variable (i.e., depression) are 

conceptualized as being nested within individuals, and the analysis of change in depression 

scores is at two levels:  within persons (level 1) and between persons (level 2).  At level 1, 

the outcome is conceptualized as varying within individuals and is a function of person-

specific change parameters plus error.  At level 2, the person-specific change parameters 

are multivariate outcomes that vary across individuals.  Level 2 outcomes can be modeled 

as a function of demographic or clinical characteristics that vary between individuals, plus 

an error associated with the individual. Combining level 1 with level 2 results in a mixed 

model with fixed and random effects (S. W. Raudenbush & Bryk, 2002). 
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 An HLM analysis was done to evaluate for changes over time in ratings of 

depression. During stage 1, intra-individual variability in depression over time was 

examined.  Three level 1 models were compared to determine whether the patients’ 

depression did not change over time (i.e., no time effect), changed at a constant rate (i.e., 

linear time effect), or changed at a rate that accelerated or decelerated over time (i.e., 

quadratic effect).  At this point, the level 2 model was constrained to be unconditional (i.e., 

no predictors), and likelihood ratio tests were used to determine the best model.  These 

analyses answered the first research question and identified the change parameters that 

best described individual changes in depression over time. 

The second stage of the HLM analysis examined interindividual differences in the 

trajectories of depression by modeling the individual change parameters (i.e., intercept and 

linear slope) as a function of proposed predictors at level 2.  Table 1 presents a list of the 

proposed predictors that was developed based on a review of the literature of depression in 

women with breast cancer who underwent surgery (Bard & Sutherland, 1955; Barez et al., 

2007; Deshields, Tibbs, Fan, & Taylor, 2006; Epping-Jordan et al., 1999; Fallowfield et al., 

1990; Fung, Lau, Fielding, Or, & Yip, 2001; Gallagher et al., 2002; Goldberg et al., 1992; Hartl 

et al., 2010; Henselmans, Fleer, de Vries, Baas, Sanderman, & Ranchor, 2010; Hinnen et al., 

2008; Hughson, Cooper, McArdle, & Smith, 1986; Kissane et al., 1998; Lam,W.W. 2007; Lam, 

Shing, Bonanno, Mancini, & Fielding, 2010; Levy, Herberman, Lee, Lippman, & d'Angelo, 

1989; Maunsell et al., 1989; Maunsell et al., 1992; Medeiros et al., 2010; Millar et al., 2005; 

Morris et al., 1977; Moyer, 1997; Parker et al., 2007; Pasacreta, 1997; Pinder, 1994; Rijken, 

de Kruif, Komproe, & Roussel, 1995; Roberts, Crayford, McKenzie, & David, 2002; Badger, 



 
 

95 

Braden, Mishel, & Longman, 2004; Stanton et al., 2005; Vahdaninia et al., 2010; ).  To 

improve estimation efficiency and construct a model that is parsimonious, an exploratory 

level 2 analyses was completed in which each potential predictor was assessed to 

determine whether it would result in a better model if it alone were added as a level 2 

predictor.  Predictors with a t value of less than 2, which indicates a lack of significant effect, 

were dropped from subsequent model testing.  All potential significant predictors from the 

exploratory analyses were entered into the model to predict each individual change 

parameter. Only predictors that maintained a statistically significant contribution in 

conjunction with other variables were retained in the final model.  A value of p < 0.05 

indicates statistical significance. 

Results 

The demographic and clinical characteristics of the 396 patients are summarized in 

Table 2.  On average, participants were 55 years of age, well educated, had a KPS score of 

93, and an SCQ score of 4. Most of the women self-identified as white (64.4%), were post-

menopausal (64%), and lived alone 94 (24.4%). Forty-nine percent of the patients were 

employed. 

Individual and Mean Change in Depression  

 The first stage of HLM analysis examined how depression changed from the time 

before surgery to 6 months after surgery.  Two models were estimated in which the 

individual function of time was linear and quadratic.  The goodness-of-fit tests of the 

deviance between the linear and the quadratic models indicated that a linear model fit the 

data significantly better than did a quadratic model (p < 0.0001). 
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Table 3 presents the estimates of the linear change model (unconditional model).  

Because the model had no covariates (i.e., unconditional), the intercept represents the 

estimated level of depression (i.e., 13.829708 on a 0 to 60 scale) prior to surgery.  The 

estimated linear rate of change in depression, for each additional week was -0.479 (p < 

0.000). Figure 1 displays the trajectory for depression from the preoperative assessment to 

6 months after surgery.  Depression decreased over the course of 6 months to a CES-D score 

of 10.95.  It should be noted that the mean depression scores for the various groups 

depicted in all the figures are estimated or predicted means based on the HLM analysis. 

Interindividual Differences in the Trajectories of Depression 

The second stage of the HLM analyses tested the hypothesis that the pattern of 

change over time in depression varied based on specific demographic, clinical, symptom, 

and/or psychosocial adjustment characteristics, that were found to influence depression 

levels of women who underwent surgery for breast cancer.  Exploratory analyses were done 

with the potential predictors listed in Table 1.  To improve estimation efficiency and 

construct a model that was parsimonious, exploratory level 2 analyses were done in which 

each potential predictor was assessed to see if it would result in a better fitting model if it 

alone was added as a level 2 predictor.  Predictors with a t value < 2.0, indicating lack of a 

significant effect, were dropped from subsequent model testing.  All of the significant 

predictors from the exploratory analyses were entered into the model to predict each 

individual change parameter.  Only predictors that maintained a significant contribution in 

conjunction with other variables were retained in the final model. 
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 As shown in the final model in Table 3, the variables that predicted interindividual 

differences in the intercept for depression were trait and state anxiety, attentional fatigue, 

sleep disturbances, appetite changes, number of hours in pain, fear of metastasis, and 

marital status. The variables that predicted interindividual differences in the linear slope for 

depression were CESD total score at baseline, difficulty coping as a result of disease and 

treatment, amount of distress at initial diagnosis, and uncertainty about the future. 

To illustrate the effects of the above predictors on patients’ initial levels and 

trajectories of depression, Figure 2 displays the adjusted change curves for depression that 

were estimated based on differences in trait and state anxiety (i.e., low/high trait/state 

anxiety calculated based on one standard deviation [SD] below and above the mean STAI-T 

score), sleep disturbances (i.e., higher/lower levels of sleep disturbances calculated based 

on one SD above and below the mean GSDS total score), AFI score prior to surgery (i.e., 

low/high AFI score calculated based on one SD above and below the mean AFI score), hours 

per day in pain (i.e., less/more hours per day in pain calculated based on one SD above and 

below the mean number of hours per day in pain), and appetite changes (i.e., low/high 

levels of appetite changes calculated based on one SD above and below the mean scores on 

ratings of changes in appetite). 

Figure 3 displays the adjusted change curves for depression that were estimated 

based on differences in marital status (i.e., not married-partnered/married-partnered), and 

fear of metastasis (i.e., less/more fear of metastasis calculated based on one SD above and 

below the mean score for ratings of fear of metastasis).  Finally, Figure 4 displays the 

adjusted change curves for depression based on predictors of the linear slope parameters 
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(i.e., CES-D total score prior to surgery, uncertainty about the future, amount of distress at 

initial diagnosis, and difficulty coping as a result of disease and treatment). 

Discussion 

This study is the first to use HLM to examine individual trajectories of depression 

prior to and for 6 months following breast cancer surgery, and to investigate whether 

demographic, clinical, symptom, and psychosocial adjustment characteristics, that were 

evaluated prior to surgery, predicted the initial (preoperative) levels and the trajectories of 

depression over the period of 6 months.  Consistent with previous reports (Burgess et al., 

2005; Dean, 1987; Epping-Jordan et al., 1999; Fallowfield et al., 1990; Gallagher et al., 2002; 

Goldberg et al., 1992; Henselmans et al., 2010; Hinnen et al., 2008; Lam et al., 2007; Lam et 

al., 2010; Maunsell et al., 1989; Medeiros et al., 2010; Millar et al., 2005; J. Morris & Royle, 

1987; T. Morris et al., 1977; Nosarti et al., 2002; Parker et al., 2007; Vahdaninia et al., 2010), 

initial analyses found that women who underwent surgery for breast cancer on average 

experienced declining levels of depression during the 6 months following the surgery 

(Figure 1).    

Prior to surgery, the mean CES-D score was 13.8 (on a 0 to 60 scale).  This score is 

slightly higher (i.e., 12.9 for mastectomy with reconstruction, 13 for mastectomy alone, 10.8 

for breast conserving surgery) than the scores reported in a study that assessed short and 

long-term psychosocial adjustment in women undergoing different surgical procedures for 

breast cancer (Parker et al., 2007). Furthermore, as depicted in Figure 1, overall depression 

scores declined over the 6 months following surgery, reaching an average CES-D score of 11. 

This decreasing trajectory of depressive symptoms is consistent with several longitudinal 



 
 

99 

studies (Deshields et al., 2006; Parker et al., 2007; Rijken et al., 1995).  Taken together, 

when mean scores for an entire sample are used to evaluate for changes in depressive 

symptoms over time, the findings suggest that women with breast cancer experience mild 

and declining levels of depression that decline over a period of six months. 

A suprising finding from this study is that only one demographic (i.e., marital status) 

but no clinical characteristics predicted preoperative levels or trajectories of depressive 

symptoms.  This finding is in agreement with another study that found that depressive 

symptoms in women treated for early-stage breast cancer were not associated with the 

patients’ stage of disease or surgical treatment (Bardwell et al., 2006). In our study, being 

married/partnered was associated with higher levels of depression prior to surgery (Figure 

3A).   Our findings are in agreement with one study (Dean, 1987; ) but not with others that 

found either no difference (Lam et al., 2005; Maunsell et al., 1992) or that being single was 

associated with higher levels of depressive symptoms (Parker et al., 2007; Pinder, Ramirez, 

Richards, & Gregory, 1994).  Of note, in the study by Dean et al. (1987), women who were 

clinically depressed prior to surgery were significantly more likely to have sexual problems 

12 months after surgery.  In addition, women who live with a partner may experience more 

distress associated with sexual problems (Kornblith & Ligibel, 2003; Mols, Vingerhoets, 

Coebergh, & van de Poll-Franse, 2005). While problems with sexual activities was assessed 

in the current study, it was not a significant predictor of depression in the HLM analysis. 

Based on the inconsistent findings across studies, additional research is needed to 

determine the precise relationships between marital status and depressive symptoms in 

women prior to surgery for breast cancer. 
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This study is the first to report on the associations between trait anxiety and 

depression prior to surgery in women with breast cancer.  In our study, higher preoperative 

levels of trait anxiety predicted higher preoperative levels of depression.  Interestingly, 

recent work suggests strong associations between neuroticism and trait anxiety (i.e., r = 

0.622, p<0.01) (Perkins, Kemp, & Corr, 2007).  In fact, these authors suggest that measures 

of trait anxiety (e.g., STAI-T) could be used interchangeably as an estimate of an individual’ s 

level of neuroticism.  Although in our study neuroticism was not assessed, the finding that 

preoperative level of trait anxiety was a predictor of the level of depressive symptoms is 

consistent with  studies that found that preoperative  neuroticism was one of the predictors 

of higher levels of psychological distress after surgery for breast cancer (Henselmans, 

Helgeson et al., 2010; Hinnen et al., 2008; Hughes, 1982; Millar et al., 2005; J. Morris & 

Royle, 1987; T. Morris, Greer, & White, 1977).  The finding that trait anxiety was a predictor 

of depressive symptoms as well as of state anxiety (Kyranou et. al., 2011 in press) prior to 

breast cancer surgery supports previous findings regarding the close correlation between 

anxiety, depressive disorders and neuroticism (Hinnen et al., 2008; Millar et al., 2005; T. 

Morris et al., 1977).  Future studies will determine the contribution of genetic variation in 

individual’s experiences of negative emotions  as well as other personality characteristics 

and/or environmental factors that contribute to psychological distress (Middeldorp, Cath, 

Van Dyck, & Boomsma, 2005). 

Taken together, the finding that higher levels of state anxiety, sleep problems, 

attentional fatigue, duration of daily pain, and changes in appetite, all predicted higher 

levels of depressive symptoms prior to surgery is consistent with the current DSM-IV criteria 
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for the diagnosis of various types of depressive disorders (American Psychiatric Association 

(APA), 2000).  In addition, this constellation of symptoms is consistent with previous studies 

that identified symptom clusters, their trajectories, and their effect on functional status in 

patients with breast cancer receiving chemotherapy (Dodd, Cho, Cooper, & Miaskowski, 

2010). These findings suggest that this constellation of symptoms can be used independent 

of demographic and clinical characteristics to identify groups of women at higher risk for 

depressive symptoms.  Additional research may uncover genetic determinations for this 

symptom cluster (Miaskowski, Aouizerat, Dodd, & Cooper, 2007).   

In this study, women who reported more fear of metastasis had higher preoperative 

levels of depressive symptoms compared to women with less fear of metastasis, which 

remained high during the 6 month period after surgery.  This finding is consistent with 

another study that found that fear of a cancer recurrence and of the side effects of 

treatment, assessed at 3 weeks and 3 months after the end of treatment, were the main 

source of distress in women with breast cancer (Costanzo et al., 2007).  Similarly, fear of 

cancer metastasis was one of the primary concerns of women with breast cancer in the 

years after the initial diagnosis (Girgis, Boyes, Sanson-Fisher, & Burrows, 2000; Hodgkinson 

et al., 2007; Schmid-Buchi, Halfens, Dassen, & van den Borne, 2008).  Additional research is 

warranted to determine how persistent fears of metastasis and of recurrence influence 

changes in depression over time and whether interventions targeted to decrease these 

fears impact levels of psychological distress. 

Women with higher ratings of distress at diagnosis, and a higher CES-D score prior to 

surgery experienced a sharper decline in levels of depressive symptoms in the 6 months 
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following surgery. The reason why these two characteristics predicted the associated 

changes in the trajectories of depressive symptoms is not readily apparent.  Previous 

studies found that higher preoperative levels of distress were associated with worse 

psychosocial adjustment after surgery (Dean, 1987; Hughes, 1982; T. Morris et al., 1977).  

This relationship was replicated when psychological distress was assessed at diagnosis 

(Nosarti et al., 2002; Stanton & Snider, 1993) or immediately after surgery (Lam et al., 2005; 

Millar et al., 2005).  Because the majority of these studies used generic measures of 

psychological distress (Dean, 1987; Hughes, 1982; Lam et al., 2005; Millar et al., 2005; T. 

Morris et al., 1977; Nosarti et al., 2002; Stanton & Snider, 1993)additional research is 

needed to examine the impact of anxiety versus depression on the trajectories of 

depressive symptoms following surgery for breast cancer. 

Two psychosocial adjustment characteristics (i.e., difficulty coping as a result of 

disease/treatment, and uncertainty about the future) were found to be predictors of the 

linear slope for depression.  It is not entirely clear why more difficulty coping, assessed prior 

to surgery, was associated with a slightly steeper decline in depressive symptoms over the 6 

months after breast cancer surgery. In previous studies (Epping-Jordan et al., 1999) (Heim, 

Valach, & Schaffner, 1997; Stanton, Danoff-Burg, & Huggins, 2002) maladaptive coping style 

was a significant predictor of higher levels of anxiety, depression, and psychosocial 

adjustment.  Additional research is warrant to examine the relationships between coping 

styles in the perioperative period, and subsequent changes in depressive symptoms.   

The finding that higher baseline levels of uncertainty about the future was a 

predictor of a slower decline in depressive symptoms over the 6 months after surgery is 
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consistent with previous reports where uncertainty was one of the variables that predicted 

worse psychosocial functioning in survivors of breast cancer  (Sammarco, 2009; 

Wonghongkul, Dechaprom, Phumivichuvate, & Losawatkul, 2006).  Similarly, it was 

previously reported (Mishel, 1981) that feelings of uncertainty in illness affect individual 

adaptation after breast cancer diagnosis. The observed relationship between uncertainty 

and postoperative trajectories of depressive symptoms adds support to Mishel’s theory that 

proposes that higher levels of uncertainty are associated with poorer psychosocial 

adjustment and that interventions aimed at reducing uncertainty would likely have a 

positive influence on this adjustment (Mishel, 1981).  

While this study used longitudinal data from a large sample of women, a validated 

measure for depression, and the HLM analysis to evaluate depressive symptom trajectories, 

a number of limitations need to be acknowledged.  Results of this study are limited in their 

generalizibility by the characteristics of the sample, especially that most of the women were 

Caucasian, middle-aged, and highly educated.  Given that many of the women who declined 

to participate in the study stated that they were too overwhelmed with the experience of 

cancer, level of depressive symptoms may be underestimated. Also, information gathering 

during the follow up period was not scheduled around meaningful treatment or disease 

phases that might contribute to patients’ levels of distress (Heim, Valach, & Schaffner, 1997; 

Henselmans, Helgeson et al., 2010; Hinnen et al., 2008).  Finally, individual items of the 

QOL-PV scale were used as indicators of psychosocial adjustment.  Despite the fact that 

these 0 to 10 items were shown to be valid measures of subjective states (DeSalvo et al., 
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2006; Lundberg & Manderbacka, 1996), it is generally recommended that multidimensional 

measures be used for the assessment of subjective experiences (Trochim, 2006). 

Implications for Future Research 

 Additional exploration of predictors for preoperative levels and trajectories of 

depressive symptoms after breast cancer surgery is needed to confirm this study’s findings 

and identify additional factors that increase woemn’s risk for depression. Because 

longitudinal studies suggest that moderate levels of depressive symptoms at 6 months 

persist even longer for some high-risk individuals  (Badger et al., 2004; Burgess et al., 2005; 

Helgeson, Snyder, & Seltman, 2004; Henselmans et al., 2010; Hinnen et al., 2008) 

intervention studies need to be designed and implemented to reduce depression and 

associated symptoms in these high risk groups. Additional research is warranted on the 

associations between anxiety, fears of recurrence, and uncertainty, as well as personality 

characteristics on depressive symptoms. Finally, whether an intervention prior to breast 

cancer surgery that focuses on enhancing patients’ ability to cope decreases depressive 

symptoms warrants investigation (Krueger, 2005). 

Clinical Implications 

Researchers identified early that up to a third of patients experienced depressive 

symptoms severe enough to impair functioning for over a year after primary surgery (T. 

Morris et al., 1977).  In women of our study, assessed during the preoperative visit, higher 

levels of trait and state anxiety, as well as higher levels of attentional fatigue and sleep 

disturbances, more problems with pain and appetite, more fear for recurrence and who 

those who were married/partnered, had higher levels of preoperative depressive 
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symptoms. Knowledge of these predictors may help clinicians to identify women at 

increased risk for psychosocial distress who warrant targeted interventions.  At the same 

time, an evaluation of the CES-D total score or a simple rating of distress at initial diagnosis 

provides useful information for future patterns of changes in depressive symptoms.  One 

could argue that even a simple question prior to surgery regarding difficulties coping and of 

levels of uncertainty about the future could assist clinicians to better prepare patients to 

undergo surgery for breast cancer. 
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Table 3.1. Potential predictors of the Intercept, and Linear Coefficient for depressive 
symptoms as measured with the Center for Epidemiologic Studies Depression scale. 
 

Characteristics I LC 

Demographics 
 Age   

 Lives alone   

 Marital status   

 Recoded dichotomous ethnicity   

 No. of comorbidities   

Clinical 
 Karnofsky Performance Status Score   

 Reconstruction at time of surgery   

Symptoms   
 Are you experiencing pain in your affected breast   

 Current average daily pain   

 Current pain at its worst   

 Number of days out of work   

 Number of hours per day   

 Hot flashes   

 Hot flashes severity   

 Hot flashes distress   

    
 Trait Anxiety at Baseline   

 State Anxiety at Baseline   

 Lee Fatigue at Baseine   

 Lee Energy at Baseline   

 Sleep problems Total Score at Baseline   

Psychosocial adjustment  
 Fatigue   

 Appetite Changes   
 Aches or pain   
 Sleep changes   

 Constipation   
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 Nausea   

 Menstrual changes or infertility   

 How difficult to cope as a result of your disease/treat.   

 Changes in your appearance   

 Changes in your self concept   

 Distress-initial diagnosis   

 Fear of future diagnostic tests   

 Fear of second cancer   

 Fear of recurrence   

 Fear of spreading metastasis    

 Distress of the cancer to family   

 Rate your overall physical health   

 How good is your overall QOL   

 How much happiness do you feel   

 In control of things in your life   

 How satisfying is your life   

 Ability to concentrate or remember things   

 How useful do you feel   

 Support from others satisfies need   

 Change in spirituality because of cancer   

 How much uncertainty do you feel   

Note. From the exploratory analysis, potential predictors that had a t value of 2 or  
higher are indicated with a ▒. 
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Table 3.2. Demographic, disease, and treatment characteristics of the patients (N = 396). 
 

Characteristic Mean (SD)  

Age (years) 54.9 (11.6) 

Education (years) 15.7 (2.6) 

Self-Administered Comorbidity Questionnaire score 4.3 (2.8) 

Karnofsky Performance Status score 93.2 (10.3) 

 % 

Ethnicity 
 Non-White 

 
35.4 

Marital Status,  
   Married/Partnered     
   Single/Divorced 

 
41.7 
58.3 

Lives Alone 24.1 

Employed 47.5 

Annual Income 
  Upper Class 
  Middle Class 
  Lower Class 

 
38.0 
46.2 
15.8 

Patients with pain 27.6 

Past menopause 64.8 

AJCC Status 
  Stage 0 
  Stage I 
  Stage IIA, IIB 
  Stage IIA,IIIB,IIIC,IV 

 
18.4 
38.0 
35.0 
8.6 

Type of Surgery 
  Breast Conversation Therapy 
  Mastectomy 

 
79.9 
20.1 

Axillary node dissection 
Sentinel node biopsy, % 

37.4 
82.4 

Reconstruction at time of surgery 21.6 

Postoperative complications 21.0 

Neoadjuvant therapy 19.8 

Mean symptom severity scores at baseline  

   Trait-Anxiety Inventory score 35.3 (8.8) 

   State-Anxiety Inventory score 41.6 (13.4) 

   CES-Depression score 13.7 (9.7) 

   GSDS score 48.3 (21.6) 

   Lee Fatigue score 3.1 (2.3) 

   Lee Energy score 4.9 (2.5) 

   AFI total score 6.6 (1.9) 

Psychosocial Adjustment Characteristics (0-10 scale) 
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How difficult to cope as a result of your disease and treatment  6.7 (2.6) 

How much uncertainty do you feel  5.0 (3.1) 

Abbreviations: AJCC, American Joint Committee on Cancer; GSDS, General  
Sleep Disturbance Scale; CES-Depression, Center of Epidemiological Studies- 
Depression Scale;  
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Table 3.3. Hierarchical Linear Model of depressive symptoms as measured with the Center 

for Epidemiologic Studies Depression scale over the six months of the study. 

 

 Coefficient (SE) 

Variable Unconditional 
Model 

Final Model 

Depression   
 Fixed Effects   
  Intercept 13.829 (0.457) *** 15.308 (0.410) *** 
  Timea (linear rate of change) -0.480 (0.074) *** -0.479 (0.067) *** 
 Time invariant covariates   
  Intercept:   

 Trait anxiety at baseline 
State anxiety at baseline 
Appetite changes 
Fear of spreading metastasis 
Marital status 
Number of hours in pain per day  
Attentional fatigue total score at 
baseline 
Sleep problems total score at 
baseline 

 0.033 (0.036) *** 
0.132 (0.024) *** 
-0.560 (0.108) *** 
-0.303 (0.078) *** 
-2.514 (0.530) *** 
0.160 (0.056) ** 

-0.709 (0.175) *** 
0.089 (0.015) *** 

  Linear:    

 CES-D total score 
Difficulty to cope as a result of 
disease/treatment x time 
Distress initial diagnosis 
How much uncertainty do you feel 

 -0.039 (0.008) *** 
0.069 (0.032) * 

0.069 (0.027) ** 
-0.051 (0.026) * 

 Variance components   
  In intercept 66.038 *** 11.128 *** 
  In linear rate 0.750 *** 0.370 *** 
 Goodness-of-fit deviance (parameters 

estimated) 
17,115.209 (6) 16,657.087 (18) 

 Model comparison (x2)  458.122 (16)*** 
    
Abbreviations:  CES-D, Center for Epidemiologic Studies Depression Scale 
2 refers to the quadratic rate of change 
* p < 0.05; **  p < 0.01; *** p < 0.001 
a Time was coded zero at the time of the preoperative visit. 
b Parameters estimated. 
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Figure 3.1. Trajectory of depressive symptoms as measured with the Center for 

Epidemiologic Studies Depression scale over the six months of the study. 
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Figure 3.2. Influence of trait anxiety score (A), state anxiety score (B), sleep disturbance 

score (C), levels of attentional fatigue (D), hours per day in pain (E), and changes in appetite 

(F) on interindividual differences in the intercept parameters for levels of depression. 
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Figure 3.3. Influence of marital status (A) and fear of metastasis (B) on interindividual 

differences in the intercept parameters for depressive symptoms. 
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Figure 3.4. Influence of baseline levels of depressive symptoms (A), levels of uncertainty (B), 

distress at diagnosis(C), and difficulty coping (D) on interindividual differences in the slope 

parameters for depressive symptoms. 
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Conclusions 

Findings from this study suggest that more than a quarter of the patients (28%) 

reported pain in their breast prior to surgery. In addition, a significant percentage of 

women, regardless of pain status, experienced anxiety and depressive symptoms prior to 

surgery for breast cancer.  However, both symptoms decreased in severity over the six 

month period following surgery.  Despite the overall decline in state anxiety and depression, 

variance components suggested substantial interindividual variability in the patterns of 

psychological adjustment. 

The variables that predicted interindividual differences in the intercept for state 

anxiety were trait anxiety, total CES-D score, and four psychosocial adjustment 

characteristics (i.e., sense of control of things in life, satisfaction with life, difficulty coping 

as a result of the disease and treatment, amount of uncertainty).  The variables that 

predicted interindividual differences in the slope parameters for state anxiety were self-

report of overall physical health, sense of control of things in life, difficulty coping as a result 

of disease and treatment, sense of isolation, and importance of other spiritual activities.   

The variables that predicted interindividual differences in the intercept for 

depression were trait and state anxiety, attentional fatigue, sleep disturbances, appetite 

changes, number of hours in pain, fear of metastasis, and marital status. The variables that 

predicted interindividual differences in the linear slope for depression were CESD total 

score at baseline, difficulty coping as a result of disease and treatment, amount of distress 

at initial diagnosis, and uncertainty about the future.  

Clinical Implications and Directions for Future Research 
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Taken together, these findings suggest that most of the women who undergo breast 

cancer surgery experience moderate levels of anxiety and depression for 6 months 

following the surgical procedure. Increased levels of anxiety and depression during a 

stressful period, such as the diagnosis of and surgery for breast cancer can be considered 

part of an anticipated reaction to acute stress. Additional research is warranted to 

determine for how long these symptoms persist and the impact of subsequent treatments 

on these patients’ level of anxiety and depression.  

It is interesting to note that the majority of the predictors of anxiety and depression 

were psychosocial adjustment characteristics and not demographic or clinical 

characteristics. These findings warrant replication in future studies. If they are replicated, 

they have clinical implications for patient assessments. In addition, future studies could test 

the efficacy of psychoeducational interventions, designed to enhance social support and 

coping strategies, on levels and trajectories of anxiety and depression before and after 

surgery.  Finally, the need for follow-up of women undergoing breast cancer surgery is an 

imperative in order to prevent adverse postoperative outcomes and to support women to 

return to their preoperative levels of function. 
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