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Preface 

This master’s thesis consists of an article and a bibliography. The article discusses the 

research questions, and is modeled after the author guidelines of the journal Cancer Nursing. 

It is currently in the process of review, and does not represent the final version. The 

bibliography describes the previous research on the topic and background of the study more 

thorough, and in addition, it describes and discusses the initial analyses that were performed. 

Furthermore, the bibliography contains a discussion of the methods, including choice of 

research design, instrument, and data analysis approach. In order to avoid unnecessary 

redundancy, the article is placed at the beginning of the thesis, and will be referred to as “the 

article” later in the thesis. 
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Abstract 

Background: Women with breast cancer undergoing radiation therapy (RT) are at increased 

risk for depressive symptoms. However, few previous studies evaluated for changes in - and 

predictors of depressive symptoms in these patients. 

Purpose: To estimate the prevalence of depressive symptoms in Norwegian breast cancer 

patients, evaluate changes in depressive symptoms from the initiation of, during and after 

RT, and examine whether specific demographic, clinical, symptom, and psychological 

adjustment characteristics predicted levels of depressive symptoms.  

Method: A total of 184 breast cancer patients completed the Center for Epidemiologic 

Studies - Depression Scale (CES-D) that evaluated depressive symptoms prior to and 

approximately 1, 2, 3, and 6 months after the initiation of RT, as well as measures of 

demographic, clinical, symptom, and psychological adjustment characteristics. Independent 

samples t-test, Analysis of Variance (ANOVA) and Hierarchical linear modeling (HLM) were 

used to examine change in depressive symptoms, and what predicted depressive symptoms. 

Results: Approximately 1/4 of patients had clinically meaningful levels of depressive 

symptoms prior to RT, but the levels of depressive symptoms decreased over time. Women 

with less education, children living at home, a higher level of sleep disturbance, worry about 

disease outcome, who experienced less meaning in life, and less support from family and 

friends had higher levels of depressive symptoms prior to RT. In addition, women who 

received hormonal therapy during the study period, and women who were on sick leave or 

disability benefit had higher levels of depressive symptoms 6 months after initiation of RT. 

Conclusion: This study showed that a substantial proportion of women with breast cancer 

experience depressive symptoms prior to, during, and after RT, and specific demographic, 

clinical, symptom, and psychological adjustment characteristics identified women at higher 

risk for depressive symptoms. 
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Sammendrag 

Bakgrunn: Kvinner med brystkreft som gjennomgår strålebehandling har økt risiko for å 

utvikle depressive symptomer. Likevel har få studier undersøkt endringer i depressive 

symptomer, og hva som predikerer depressive symptomer hos disse pasientene. 

Hensikt: Å estimere utbredelse av depressive symptomer hos norske brystkreftpasienter, 

undersøke hvordan depressive symptomer endres fra oppstart av, under og etter 

strålebehandling, og å undersøke om utvalgte demografiske, kliniske, symptomspesifikke og 

psykologiske variabler predikerer nivået av depressive symptomer. 

Metode: Totalt 184 brystkreftpasienter fylte ut spørreskjemaet Center for Epidemiologic 

Studies – Depression Scale (CES-D), som estimerte nivå av depressive symptomer før, og 

1, 2, 3 og 6 måneder etter oppstart av strålebehandling, i tillegg til ulike demografiske, 

kliniske, symptomspesifikke og psykologiske spørreskjema. ”Independent samples t-test”, 

”Analysis of Variance” (ANOVA) og ”Hierarchical linear modeling” (HLM) ble brukt for å 

undersøke forskningsspørsmålene. 

Resultater: Omtrent en fjerdedel av pasientene hadde et klinisk signifikant nivå av depressive 

symptomer før oppstart av strålebehandling, men nivåene sank over tid. Kvinner med lavere 

utdanning, hjemmeboende barn, søvnforstyrrelser, bekymring over utfallet av sykdommen, 

mindre følelse av mening i livet og mindre støtte fra familie og venner hadde høyere nivå av 

depressive symptomer før oppstart av strålebehandling. I tillegg hadde kvinner som fikk 

hormonbehandling i studieperioden, og kvinner som var sykemeldt eller uføretrygdet, høyere 

nivå av depressive symptomer 6 måneder etter oppstart av strålebehandling. 

Konklusjon: Studien viste at en betydelig andel av kvinner med brystkreft som gjennomgår 

strålebehandling opplever depressive symptomer, og at utvalgte demografiske, kliniske, 

symptomspesifikke og psykologiske variabler predikerte depressive symptomer. 
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ABSTRACT 

BACKGROUND: Women with breast cancer undergoing radiation therapy (RT) are at 

increased risk for depressive symptoms. However, only 4 studies evaluated for changes in - 

and predictors of depressive symptoms in these patients. 

OBJECTIVE: This study evaluated for changes in depressive symptoms from the initiation of 

and through 6 months following RT, and investigated whether specific demographic, clinical, 

symptom, and psychological adjustment characteristics predicted initial levels and 

trajectories of depressive symptoms.  

METHODS: A total of 184 women with breast cancer completed the Center for Epidemiologic 

Studies - Depression Scale (CES-D) that evaluated depressive symptoms prior to and 

approximately 1, 2, 3, and 6 months after the initiation of RT. Hierarchical linear modeling 

(HLM) was used for these analyses. 

RESULTS: Approximately 1/4 of patients had clinically meaningful levels of depressive 

symptoms prior to RT, but the trajectory of depressive symptoms improved over time. 

Women with less education, children living at home, a higher level of sleep disturbance, 

worry about disease outcome, less meaning in life, and less support from family and friends 

had higher levels of depressive symptoms prior to RT.  

CONCLUSIONS: A substantial proportion of women experience depressive symptoms prior 

to, during, and after RT, and specific demographic, clinical, symptom and psychological 

adjustment characteristics identified women at higher risk for depressive symptoms. 

IMPLICATIONS FOR PRACTICE: Nurses could use knowledge of the predictors to identify 

patients at risk for depressive symptoms, and in addition, to educate patients about how 

depressive symptoms may change during and following RT for breast cancer. 

KEY WORDS: breast cancer; depressive symptoms; radiation therapy; hierarchical linear 

modeling; symptom trajectories 
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INTRODUCTION 

Depending on specific disease characteristics, patients with breast cancer receive single or 

combination treatments. Many of these women will undergo radiation therapy (RT) following 

breast cancer surgery. While the occurrence of depressive symptoms is four times higher in 

cancer patients than in the general population,1 patients with breast cancer report higher 

levels of depressive symptoms than most other cancer diagnoses.1 Estimates of depressive 

symptoms in these women range from 15% to 30%,2 but may vary between 1% to 50%.3 

Depression is associated with reduced quality of life (QOL),1, 4 reduced adherence with 

treatment,1, 2 and may decrease survival.1, 2  

In a recent review,5 Stiegelis and colleagues summarized findings from several studies that 

investigated psychological functioning in cancer patients who received RT. While results are 

inconsistent, depressive symptoms were more common during and at the completion of RT, 

than in the period prior to treatment. In addition, psychological functioning improved following 

the completion of RT. The authors suggested that these findings provide evidence that 

depressive symptoms may occur somewhat later in the process of adjustment to cancer and 

its treatment. 

Most longitudinal studies of psychological distress in breast cancer patients use general 

measures (e.g., the General Health Questionnaire), not designed to measure depressive 

symptoms specifically. Only 4 longitudinal studies were found that evaluated depressive 

symptoms in breast cancer patients who underwent RT,6-10 using either the Hospital Anxiety 

and Depression Scale (HADS)11 or the Center for Epidemiologic Studies - Depression Scale 

(CES-D).12 Consistent with Stiegelis and colleagues’ review,5 these studies reported higher 

levels of depressive symptoms during and immediately after RT, followed by a decrease over 

time.  
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The aforementioned studies have several limitations, making direct comparisons among 

them less meaningful. First, different instruments were used to measure depressive 

symptoms (i.e., HADS6-8 and CES-D9). In addition, all studies used a dichotomous, case-

based definition of depressive symptoms. As noted by Henselmans and colleagues,13 this 

dichotomization of data limits one’s ability to identify subtle differences in distress or 

depressive symptom profiles. Furthermore, the number and timing of assessments varied 

from a pre- and post-test design7 to a 5 year follow-up.6 In one study,9 an assessment prior to 

RT was not done, which limits the possibility to evaluate changes during treatment. Finally, 

differences in inclusion and exclusion criteria across these studies resulted in more 

homogeneous7 versus heterogeneous6, 8, 9 samples. 

In addition to understanding the trajectories of depressive symptoms during and after RT, it is 

important to determine patient characteristics associated with higher levels of depressive 

symptoms. In general, younger patients report higher rates of depressive symptoms,1, 2, 14 

which may be associated with a poorer prognosis.14 In addition, younger women with breast 

cancer often require adjuvant treatment, which results in premature menopause and 

alterations in sexual functioning.2, 14 Greater demands at work or from parenting may make 

cancer treatment more stressful for younger women.15 In addition, previous psychiatric illness 

or depression,1, 16 poorer socioeconomic status,1, 4, 16 lower levels of social support,1, 4 and a 

lower level of education1, 16 are risk factors for depressive symptoms.  

In terms of clinical characteristics, several studies on depressive symptoms suggest that 

patients with advanced disease are more likely to report depressive symptoms.1, 4 In addition, 

poorer performance status,1 more severe physical symptoms,1, 4 and higher levels of 

disability and physical impairment1, 4 are associated with higher rates of depressive 

symptoms. In general, more complex or toxic treatment regimens are predictors of 

depressive symptoms.1 Patients who receive chemotherapy (CTX) have a higher risk of 

depressive symptoms, associated with the onset of premature menopause, as well as other 
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physical side effects of CTX.2, 14, 16 Some studies indicate that receiving hormonal therapy 

increases depressive symptom rates, but the results are inconclusive, and further research is 

warranted on this matter.2, 16 Both mastectomy and breast conservative treatment (BCT) are 

associated with a poorer body image, which may result in depressive symptoms. However, 

type of surgery is not associated with level of depressive symptoms.4 

Despite the identification of several risk factors, it is challenging to identify a set of predictors 

that are consistently linked with depressive symptoms in breast cancer patients, due to the 

predictors’ potential association with specific factors such as treatment type.17 Most studies 

that aim to identify predictors of depressive symptoms are cross-sectional3 and examine 

different populations of breast cancer patients.17 Among the 4 studies of depressive 

symptoms in breast cancer patients receiving RT,6-9 several predictors associated with 

demographic, clinical, and treatment characteristics were evaluated. Except for one study,8 

where fatigue was assessed, none of these studies evaluated the impact of physical 

symptoms on depressive symptoms. In addition, none of these studies examined the impact 

of physical functioning (e.g., comorbidities and performance status) on patients’ levels of 

depressive symptoms. 

The aforementioned limitations underscore the need for additional research on changes in 

depressive symptoms before, during and after RT in breast cancer patients. In order to 

provide information regarding the unique patterns of depressive symptoms, instruments 

specific for depressive symptoms (e.g., CES-D) can be used. Furthermore, newer methods 

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

predictors of initial levels and trajectories of depressive symptoms while taking into account 

the variability that exists both among individuals and at different time points.18, 19 Therefore, 

the purposes of this study were to evaluate how levels of depressive symptoms changed 

from prior to the initiation of RT to 6 months after enrollment and to investigate whether 
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specific demographic, clinical, symptom, and psychological adjustment characteristics 

predicted the initial levels and/or characteristics of the trajectories of depressive symptoms. 

METHODS 

PATIENTS AND SETTINGS 

This study is part of a larger, longitudinal study of symptoms and QOL in oncology patients 

and their family caregivers. Patients (n=184) were included if they were adults (≥18 years of 

age); able to read, write and understand Norwegian; and were scheduled to receive curative 

RT for breast cancer or ductal carcinoma in situ (DCIS). Patients were excluded if they were 

to receive RT to the brain or had a disease that affected their cognitive ability. The majority of 

patients received a total of 50 Grey over a period of 5 weeks. Patients were recruited at the 

RT Department of Oslo University Hospital, Norwegian Radium Hospital (NRH). The study 

was approved by the Regional Committee for Medical and Health Research Ethics, the 

Norwegian Directorate of Health, the privacy ombudsman at the hospital, and the institutional 

review board at NRH. 

STUDY PROCEDURES 

At the time of their first appointment in the RT Department (approximately 8 days prior to the 

start of RT), patients were introduced to a member of the research team and provided with 

information about the study. After obtaining written, informed consent, patients completed a 

number of self-report questionnaires to obtain information on demographic and clinical 

characteristics, important life changes, as well as several symptom specific- and QOL 

instruments, including the Karnofsky Performance Status (KPS) scale,20, 21 the Self-

administered Comorbidity Questionnaire (SCQ-19),22 the CES-D,12 the General Sleep 

Disturbance Scale (GSDS),23 the Lee Fatigue Scale (LFS),24 the Brief Pain Inventory (BPI),25, 

26 and the Multidimensional Quality of Life Scale - Cancer (MQOLS-CA).27 Patients 
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completed these questionnaires again at approximately 1, 2, 3, and 6 months after 

enrollment. 

INSTRUMENTS 

Demographic characteristics  

Patients provided information on marital status, living situation, level of education, and 

employment status. Study nurses completed information on age. 

Clinical characteristics 

Stage of disease and types of previous treatments were obtained from the medical record. 

Previous cancer treatments were categorized as surgery, CTX, RT, hormonal therapy, and 

immunotherapy. Based on the patients’ TNM classification at the time of diagnosis, stage of 

disease was reclassified into 5 stages (0=DCIS to 4=advanced stage disease) using the 

TNM Classification of Malignant Tumors used by the Union for International Cancer Control 

(UICC) guidelines.28, 29 

KPS score 

Physical functioning was assessed using the KPS score, which can range from 0 (death) to 

100 (the individual is able to carry on with normal activities).20 As patients in the present 

study were outpatients, the 40- to 100-point range of the scale was used. The KPS scale is 

used extensively and has well-established validity and reliability.21, 30 

SCQ-19 

The SCQ-19 evaluated the number of, treatments for, and functional impact of health 

problems. It includes 16 common co-morbidities and 3 optional conditions. Using the SCQ-

19, patients were asked to indicate whether they had the co-morbid condition (yes/no); if they 

had the condition, they were asked if they receive treatment for it (yes/no); and finally if it 
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limited their activities (yes/no). The total SCQ-19 score can range from 0 to 57 when the 3 

optional items are used. A higher total score indicates a more severe co-morbidity profile.22 

The SCQ-19 is a clinical scale, with established validity and reliability for the assessment of 

co-morbidities in patients with chronic medical conditions.22 In this study, the total number of 

co-morbidities (0 to 19) was used in the statistical analysis. 

CES-D 

The 20-item CES-D assessed current depressive symptomatology. Patients rate how often 

they experienced symptoms over the past week. Item scores range from 0 to 3 and a total 

score can range from 0 to 60. A score of  ≥16 suggests clinically meaningful depressive 

symptoms. While the CES-D was developed for use in the general population,12 it has 

established validity and reliability for use in patients with breast cancer.31 In this study, its 

Cronbach’s alpha was 0.86.  

GSDS 

Sleep disturbance was assessed using GSDS, which consists of 21 items that evaluate 

various aspects of sleep disturbance. Each item is rated from 0 (never) to 7 (everyday) and 

describes the frequency of its occurrence during the past week. The 21 items are summed to 

yield a total score, that ranges from 0 (no disturbance) to 147 (extreme sleep disturbance). 

Higher total score indicates a higher level of sleep disturbance, and a GSDS total score of 

≥43 indicates a significant level of sleep disturbance.23 The GSDS was used with cancer 

patients,32, 33 and has well-established validity and reliability.23, 34 In this study, its Cronbach’s 

alpha was 0.87. 

LFS 

Fatigue severity was assessed using the fatigue subscale from the LFS, which consists of 13 

of the scale’s 18 items. Each item was rated on a 0 to 10 numeric rating scale (NRS). 
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Patients were asked to rate each item based on how they feel “right now”. The fatigue 

subscale score was calculated as the mean of the 13 items, with higher scores indicating 

higher levels of fatigue severity.24 The LFS has well-established validity and reliability with 

healthy individuals24 as well as with cancer patients.35 In this study, its Cronbach’s alpha was 

0.96. 

BPI 

Pain was evaluated using the worst pain scale from the BPI that ranged from 0 (no pain) to 

10 (excruciating pain).25, 26 A descriptive NRS is a valid and reliable measure of pain 

intensity.36 

MQOLS-CA 

QOL was assessed using the MQOLS-CA, which consists of 33 items that evaluate five 

dimensions of QOL (i.e., psychological well-being, physical well-being, nutrition, symptom 

distress, interpersonal well-being). Patients rated each item using a 0 to 10 NRS. A total 

QOL score is calculated as the mean of the 33 items, where higher scores indicate better 

QOL.27 The MQOLS-CA has well-established construct validity and test-retest reliability.27, 37-

39 Cronbach’s alpha for the total QOL score was 0.92.  

In this study, specific items from the MQOLS-CA were chosen based on the review of the 

literature on predictors of depressive symptoms in breast cancer patients.1, 4 These items 

were used to evaluate the impact of various psychological adjustment characteristics on 

initial levels as well as the trajectories of depressive symptoms. The items were “Are you 

worried about the outcome of your disease?” (0 = never worried, 10 = always worried), “Does 

life have meaning to you?” (0 = no meaning, 10 = much meaning), and “Do you receive 

enough emotional support from your family and friends?” (0 = not enough or too much 

support, 10 = right amount of support). These characteristics are not commonly assessed in 

breast cancer patients. However, when the MQOLS-CA scale was developed, they were 
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found to be important factors associated with psychological well-being, the most important 

construct in determining QOL.27, 37 

Instruments were translated into Norwegian using a standard forward-backward translation 

procedure.40 The CES-D was originally translated for use in an epidemiological study.41 The 

SCQ-19 was used in two previous studies in Norway.42, 43 

THEORETICAL FRAMEWORK 

The Theory of Symptom Management (TSM), served as the theoretical framework for this 

study. It was first introduced by faculty members at the University of California, San 

Francisco (UCSF) School of Nursing in 1994,44 and has undergone several revisions.45 It 

consists of three essential components: symptom experience, symptom management 

strategies, and symptom status outcomes. This study focused on the symptom experience, 

defined as a simultaneous perception, evaluation, and response to a change in one’s usual 

feeling.45  

DATA ANALYSIS 

Descriptive statistics and frequency distributions were generated on the sample 

characteristics and baseline symptom severity scores using SPSS version 19 (SPSS Inc., 

Chicago, Illinois). For each of the 5 assessments, a mean CES-D score was calculated for 

use in the subsequent statistical analyses. 

HLM, based on full maximum likelihood estimation, was done using the software developed 

by Raudenbush and colleagues.18, 19 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. 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. 
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With HLM, repeated measures of the outcome variable (i.e., depressive symptoms) are 

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

symptom 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.18 

A HLM analysis was done to evaluate for changes over time in ratings of depressive 

symptoms. During stage 1, intra-individual variability in depressive symptoms over time was 

examined. Three level 1 models were compared to determine whether the patients’ 

depressive symptoms 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.  

The second stage of the HLM analysis examined inter-individual differences in the 

trajectories of depressive symptoms 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 on 

depressive symptoms in women with breast cancer.1, 2, 4, 14-16 To improve estimation efficiency 

and construct a model that is parsimonious, exploratory level 2 analyses were completed in 

which each potential predictor was assessed to determine whether it would result in a better 

model if it alone was 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 
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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 

p-value of < .05 indicates statistical significance. 

Table 1 Potential Predictors of the Intercept (I) and Linear Coefficient (LC) for Depressive 
Symptoms using Baseline Characteristics 

Characteristics I LC 

Demographics 
 

  

  Age 
 

  

  Marital status 
 

  

  Living situation 
 

  

  Having children living at home x   

  Education level x   

  Employment status 
 

  

Clinical 
 

  

  Karnofsky Performance Status Score x   

  Number of comorbidities x   

  Neoadjuvant CTX 
 

  

  Type of breast cancer surgery  
 

x 

  Type of lymph node surgery x   

Symptom 
 

  

  Worst pain 
 

  

  Sleep disturbance x   

  Fatigue x   

Psychological adjustment  
 

  

  Worry about disease outcome x x 

  Sense of meaning in life x   

  Support from family and friends x   

Note: Potential predictors that had a t-value of < 2 in the exploratory analysis are indicated with an “x” 

RESULTS 

PATIENT CHARACTERISTICS AND SYMPTOM SEVERITY SCORES  

A total of 245 patients were approached, 85% consented to participate, and 88% (n=184) of 

these patients completed the questionnaires prior to RT. As shown in Table 2, the majority of 

the sample was married or partnered (73.9%), had a secondary level of education (46.7%), a 

mean KPS score of 88.2 (SD 11.7), and had on average 1.8 comorbidities (SD 1.5). The 

most common comorbidities were neck/back pain (35.9%) and high blood pressure (22.3%). 
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Table 2 Demographic, Clinical, Symptom and Psychological Adjustment Characteristics of 
Patients (n=184) at Baseline 

Characteristic        Mean (SD)       Range 

Age (years)          57.9 (9.1) 27/81 

                        n   %                        

Ethnicity White 182 98.9 

  Asian 2 1.1 

Marital status Married/partnered 136 73.9 

  Unmarried/divorced/widowed 48 26.1 

Lives alone Yes 33 17.9 

  No 151 82.1 

Children living at home Yes 49 26.6 

  No 135 73.4 

Education level Primary 36 19.6 

  Secondary 86 46.7 

  College/university 62 33.7 

Employment status Full/part time 15 8.2 

  Sick leave/disability benefit 129 70.1 

  Retired/other 40 21.7 

Stage of disease 0 17 9.6 

  1 69 39.0 

  2 66 37.3 

  3 25 14.1 

Previous treatment BCT 124 67.4 

  Mastectomy 67 36.4 

  SLNB 141 76.6 

  ALND 93 50.5 

  Chemotherapy 83 45.1 

Reason for current 
treatment 

Primary breast cancer 180 97.8 

Recurrence 4 2.2 

Current treatment RT breast 96 52.2 

  RT breast and lymph nodes 88 47.8 

  Hormonal therapy 103 56.0 

  Immunotherapy 14 7.6 

    Mean SD 

Clinical characteristics KPS score 88.2 11.7 

  Number of comorbidities 1.8 1.5 

Symptom severity scores 

Sleep disturbance 46.9 22.0 

Fatigue 2.7 2.2 

Worst pain 1.6 2.3 

Psychological adjustment  
characteristics 

Worry about disease outcome 4.3 2.9 

Sense of meaning in life 9.1 1.6 

Support from family and friends 8.9 2.0 

Abbreviations: ALND, axillary lymph node dissection; BCT,breast conservative treatment; KPS, 
karnofsky performance scale; SLNB, sentinel lymph node biopsy 
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Seventy-eight percent of the patients who enrolled (n=184) completed all of the 

questionnaires. Except for age, no significant differences were found in any demographic or 

clinical characteristics between those who did and did not complete all of the questionnaires. 

Those patients who completed all of the questionnaires were significantly older (mean age 

59.1 years [SD 8.8]; p = < .001) than those who did not (mean age 53.5 years [SD 8.7]). 

INDIVIDUAL AND MEAN CHANGE IN DEPRESSIVE SYMPTOMS 

The first stage of the HLM analyses examined how depressive symptoms changed from prior 

to RT to 6 months after enrollment. Two models were estimated in which the individual 

function of time was linear and quadratic. The linear model and slope was significant (p = 

.002). The quadratic component of the slope of the quadratic model was not significant (p = 

.860). The goodness-of-fit tests of the deviance between the linear and the quadratic models 

indicated that the quadratic model did not significantly improve the fit to the data over the 

linear model (p = .170). 

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 

levels of depressive symptoms (10.468 on a 0 to 60 scale) prior to RT. The estimated linear 

rate of change in depressive symptoms for each assessment was -0.286 (p = .002).  
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Table 3 Hierarchical Linear Modeling of Depressive symptoms 

    
  

Coefficient (SE)     

Variable 
  

Unconditional Model 
  

Final Model 

Depressive symptoms 
  

  
  

  

 Fixed Effects 
  

  
  

  

    Intercept: 10. 467950 (0.583) *** 11.395 (0.662) *** 

    Time 
a
 (linear rate of change)   -0.286    (0.092) **  -0.836 (0.278) ** 

 Time invariant covariates 
  

  
  

  

    Intercept: 
  

  
  

  

       Children living at home 
  

   1.782 (0.760) * 

       Education level 
  

  -1.214 (0.462) ** 

       Worry about disease outcome 
  

   0.809 (0.140) *** 

       Sense of meaning in life 
  

  -1.559 (0.240) *** 

       Support from family and friends  
  

  -0.776 (0.186) *** 

       Sleep disturbance at baseline 
  

   0.103 (0.016) *** 

    Linear: 
  

  
  

  

      Worry about disease outcome x time 
  

  -0.071 (0.032) * 

      Type of surgery x time 
  

   0.338 (0.164) * 

 Variance component 
  

  
  

  

      In Intercept 
 

53.248 *** 
 

 17.013 *** 

      In linear rate 
 

  0.504 *** 
 

0.429 *** 

Goodness-of-fit deviance            5327.327 (6)              5127.523 (14) 

Model comparison (χ²)                    199.804   (8)  *** 

Note: 
a
 Time

 
was coded zero at the visit prior to RT.  

* p < .05; ** p < .01; *** p < .001 
 
 

Figure 1 presents the trajectory for depressive symptoms, which decreased over the course 

of the 6 months to a CES-D score of 8.787. It should be noted that the mean scores depicted 

in the figures are estimated or predicted means based on the HLM analysis. Prior to RT and 

6 months after initiation, 23.8% and 17.5% of the patients, respectively, scored above the 

cut-off of ≥16 on the CES-D. 
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Figure 1 Trajectory of depressive symptoms measured with the Center for Epidemiologic 
Studies – Depression scale from initiation of radiation therapy to 6 months after enrollment 
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INTER-INDIVIDUAL DIFFERENCES IN THE TRAJECTORIES OF DEPRESSIVE 

SYMPTOMS 

The second stage of the HLM analyses tested whether the pattern of change in depressive 

symptoms over time varied based on specific demographic, clinical, symptom, and/or 

psychological adjustment characteristics that were found to influence levels of depressive 

symptoms in women with breast cancer.1, 2, 4, 14-16 Exploratory analyses were done with the 

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 with 

a t-value < 2.0 was assessed to see if it would result in a better fitting model if it alone was 

added as a level 2 predictor. 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 inter-individual 

differences in the intercept for depressive symptoms were: education level, having children 

living at home, level of sleep disturbance, worry about disease outcome, sense of meaning in 

life, and amount of support from family and friends. The variables that predicted inter-

individual differences in the linear slope for depressive symptoms were: type of breast cancer 

surgery and worry about disease outcome. 

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

depressive symptoms, Figures 2 a and b and 3 a, b, c, and d display the adjusted change 

curves for depressive symptoms that were estimated based on differences in demographic 

characteristics (i.e., education level primary, secondary or college/university; 2a, children 

living at home or not; 2b), level of sleep disturbance (i.e., higher/lower levels of sleep 

disturbance calculated based on 1 SD above and below the mean GSDS total score; 3a), 

worry about disease outcome (i.e., less/more worry calculated based on 1 SD above and 

below the mean score of MQOLS-CA item 11; 3b), sense of meaning in life (i.e., low/high 

level of sense of meaning calculated based on 1 SD above and below the mean score of 

MQOLS-CA item 31; 3c) and amount of support from family and friends (i.e., low/high level of 

support calculated based on 1 SD above and below the mean score of MQOLS-CA item 32; 

3d). Figures 2c and 3b display the adjusted change curves for depressive symptoms based 

on predictors of the linear slope parameters (i.e., type of breast cancer surgery, and worry 

about disease outcome; respectively). 
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Figure 2 Influence of education level (a), having children living at home (b), and type of 
breast cancer surgery (c) on inter-individual differences in the intercept and slope parameters 
of depressive symptoms 
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Figure 3 Influence of sleep disturbance (a), worry about disease outcome (b), sense of 
meaning in life (c), and amount of support from family and friends (d) on inter-individual 
differences in the intercept and slope parameters of depressive symptoms 
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DISCUSSION 

This study is the first to use HLM to examine individual trajectories of depressive symptoms 

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

demographic, clinical, symptom, and psychological adjustment characteristics predicted the 

initial levels and/or the trajectories of depressive symptoms over the study period. Consistent 

with previous research,6-9 women with breast cancer experience higher levels of depressive 

symptoms prior to and during RT, which decline following the completion of RT. 

Prior to RT, the mean CES-D score for this Norwegian sample of breast cancer patients was 

10.5. This score, as well as the 6 month CES-D score of 8.8, are well below the cut-off of ≥16 
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that suggests clinically meaningful levels of depressive symptoms. The mean CES-D scores 

in this study are slightly lower than those of 12.9 to 9.9 reported in a study that assessed 

women with breast cancer at the end of RT and for 6 months following RT.9 In addition, these 

CES-D scores are slightly lower than those reported in one,3 but similar to those reported in 

another15 study of breast cancer patients receiving a variety of cancer treatments. 

Furthermore, the mean CES-D scores are similar to those reported in a study of the general 

population in the United States.12 Finally, the percentage of patients scoring above the cut-off 

of ≥16 in this study is similar to findings of a study of middle-aged and older people in the 

general population in Norway,41 where 22.9% of women scored above the cut-off.  

As this study is the first to use CES-D to assess depressive symptoms in Norwegian women 

with breast cancer, it is interesting that scores are generally lower than those reported by 

breast cancer patients in the United States.3, 9, 15  A national health care and welfare system 

that provides patients with adequate care and enables them to receive sick leave benefits, as 

well as the higher socioeconomic standards in Norway, may decrease women’s level of 

concerns regarding the impact of their disease on other aspects of their life which results in a 

decrease in levels of depressive symptoms. In addition, the sample in this study, as well as 

the Norwegian population, is relatively homogenous in terms of ethnicity, which has been 

associated with lower levels of depressive symptoms.4, 17 

Level of sleep disturbance (Figure 3a) and worry about disease outcome (Figure 3b) were 

the two predictors that had the largest impact on initial levels of depressive symptoms. 

Consistent with previous research,17  higher levels of sleep disturbance were associated with 

higher levels of depressive symptoms. Patients in this study reported a mean GSDS score of 

46.9, above the cut-off of ≥43 indicating clinically meaningful levels of sleep disturbance, and 

slightly lower than the mean of 53.8 reported in a cross-sectional study of sleep disturbance 

in breast cancer patients prior to RT.32 
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While worry about disease outcome was not assessed in previous studies of patients with 

breast cancer receiving RT,6-9 a number of studies have found that worry about cancer 

recurrence is common15 and an important source of distress for these women.15, 46 In 

addition, worry may be considered a proxy for anxiety,27 a common symptom in breast 

cancer patients.47 For example, in a study that assessed depressive symptoms and anxiety 

using categorical scoring of the HADS (i.e., normal, borderline, case) prior to and for 5 years 

following RT,6 9.4% of patients had co-existing anxiety and depression prior to RT, and 90% 

of anxious women reported no concurrent depression throughout the study. However, 

compared to women with anxiety scores in the normal range, borderline or case anxiety 

scores prior to RT significantly increased the risk for higher depression scores (p < .001). 

Findings from this study6 are consistent with the current study in that worry about disease 

outcome, as a proxy for anxiety, predicted initial levels as well as the trajectory of depressive 

symptoms. As shown in Figure 3b, patients with higher levels of worry at the initiation of RT 

would have a steeper decrease in depressive symptoms over time. Some sources of worry 

(e.g., worry about side effects or impact of treatment) may naturally resolve during RT. 

Consistent with this hypothesis, the prevalence of anxiety is generally reported to be highest 

at the initiation of RT and decrease during and after RT.5 

Consistent with previous research,1, 4 lower levels of social support were associated with 

higher levels of depressive symptoms at the initiation of RT. In addition, the patients’ sense 

of meaning in life predicted the initial level of depressive symptoms. This predictor was not 

assessed specifically in previous studies of patients with breast cancer receiving RT.  

However, meaning in life was found to be heightened through physical and emotional 

suffering and when facing mortality.48 In addition, higher levels of psychological distress were 

reported by breast cancer patients who reported less meaning in life.48  

An interesting finding is that having children living at home was associated with higher levels 

of depressive symptoms at the initiation of RT. This finding is consistent with a previous 
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study that assessed patterns of depressive symptoms after RT10 and found that the group of 

patients who reported increasing levels of depressive symptoms had more children living at 

home. These authors suggested that this finding is consistent with previous research that 

found that younger breast cancer patients reported higher levels of psychological distress 

than older patients, if having children living at home is considered a correlate with age. 

However, in this study,10 as well as in the current study, age was not associated with 

depressive symptoms. 

Consistent with previous research,4, 6 type of breast cancer surgery did not predict initial 

levels of depressive symptoms. However, in this study it did predict the trajectory of 

depressive symptoms. As shown in Figure 2c, patients who had a mastectomy were 

estimated to have a steeper decrease in depressive symptoms, compared to those who had 

BCT. Because this study is the first to examine this predictor among breast cancer patients 

who received RT, potential explanations for this finding are hypothetical. For example, 

psychological factors may influence the trajectory of depressive symptoms, in that women 

who had a mastectomy may be less concerned about disease recurrence.  

Patients with a lower level of education reported higher levels of depressive symptoms at the 

initiation of RT, consistent with previous research on breast cancer patients in general,1, 16 as 

well as a study investigating breast cancer patients who received RT.6 

LIMITATIONS 

Limitations of this study include the relatively small sample size, the inclusion of women with 

only curative treatment intent, and the relatively high level of physical functioning. Therefore, 

these findings cannot be generalized to breast cancer patients with advanced and metastatic 

disease, or women with impaired physical functioning. In addition, most women were white, 

married, and had a secondary level of education or higher, and therefore, these findings 

cannot be generalized to women from other ethnic groups or with different socioeconomic 
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status. Furthermore, considering the impact of worry about disease outcome on both initial 

levels and trajectories of depressive symptoms, having used a specific instrument to 

measure anxiety might have contributed more to the understanding of the relationship 

between these two symptoms. 

IMPLICATIONS FOR PRACTICE 

In this study, 23.8% of women had CES-D scores that suggested clinically meaningful levels 

of depressive symptoms prior to RT. Women with a lower education level, children living at 

home, a higher level of sleep disturbance, higher level of worry about disease outcome, less 

sense of meaning in life, and a lower amount of support from family and friends had higher 

levels of depressive symptoms prior to RT. In addition, women who had a mastectomy, 

compared to those who had BCT, and women with a higher level of worry about disease 

outcome, compared to lower, had a steeper decrease in depressive symptoms throughout 

the study. An evaluation of depressive symptoms before RT, as well as knowledge of these 

predictors, may help clinicians identify women at higher risk for experiencing depressive 

symptoms, who may need targeted intervention. In addition, nurses can use this knowledge 

to educate patients about how depressive symptoms may change during and following RT 

for breast cancer. 

IMPLICATIONS FOR RESEARCH 

Additional longitudinal studies are needed to confirm these results. In addition, given their 

impact on depressive symptoms in this study, psychological adjustment characteristics that 

are not frequently evaluated need further examination. Finally, considering that a substantial 

number of patients had clinically meaningful levels of depressive symptoms prior to RT, 

future studies can develop and test the efficacy of pre-treatment interventions that are 

targeted at modifiable risk factors (e.g., anxiety, sleep disturbance). 
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1 INTRODUCTION 

The topic of this master’s thesis is depressive symptoms in women with breast cancer who 

receive radiation therapy (RT). My interest in this topic is first and foremost due to experience 

from working with breast cancer patients as a nurse for several years. Furthermore, I have 

worked as a research nurse on a study of quality of life (QOL) and symptoms in cancer 

patients and their caregivers, the 2008_Cluster study, which made me interested in research 

in general, and in quantitative research methods in particular. Data material on breast cancer 

patients from the 2008_Cluster study is examined in this thesis. 

There is a substantial amount of previous research on breast cancer patients’ experience of 

depressive symptoms. In general, they are among the cancer patients that report the highest 

rates of depressive symptoms. Several characteristics that are associated with depressive 

symptoms in breast cancer patients have been identified, contributing to the understanding of 

depressive symptoms in these women in particular. However, there were only a few 

longitudinal studies that examined depressive symptoms in breast cancer patients 

undergoing RT specifically, and several limitations to these studies were acknowledged. 

Therefore, I found that there were still interesting research questions to examine. Hopefully, 

findings from this thesis can contribute further to clinicians’ knowledge of how depressive 

symptoms can change through the RT treatment period, and what predicts depressive 

symptoms in these women.  

1.1 Purpose 

The aim of this thesis was to examine depressive symptoms in breast cancer patients who 

underwent RT, and it consisted of 3 research questions. The first was an estimation of the 

prevalence of depressive symptoms in Norwegian women with breast cancer who receive 

RT; the second was an evaluation of change in depressive symptoms over time in these 
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patients, and the third was further examination of predictors that are associated with 

depressive symptoms in these patients. While the research questions are discussed in the 

article as well as in the bibliography, the purpose of the bibliography also included a more 

thorough introduction of the topic of depressive symptoms in breast cancer patients, and the 

previous research on the topic. Furthermore, the purpose was a presentation and discussion 

of the initial analyses that were chosen to explore the data material, and to complement the 

analysis presented in the article. Finally, the bibliography discusses the research methods, 

including the study design, instrument, and data analysis approach, that were chosen. 
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2 BACKGROUND 

2.1 Theoretical framework 

The Theory of Symptom Management (TSM), shown in Figure 1, served as theoretical 

framework for this thesis. It was first introduced by faculty members at the University of 

California, San Francisco (UCSF) School of Nursing in 1994,1 and has undergone several 

revisions.2 A symptom is defined as “a subjective experience reflecting changes in the 

biopsychosocial functioning, sensations, or cognition of an individual”2 (p.145). The TSM 

consists of three essential components; symptom experience, symptom management 

strategies and symptom status outcomes, the bidirectional arrows in Figure 1 are meant to 

indicate a simultaneous interaction among all three concepts.2  

Figure 1 The Theory of Symptom Management model 

Reprinted with permission M. Dodd et.al.3 
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The concepts are framed within the dimensions of nursing science; person, environment and 

health/illness, to serve as a reminder of the contextual considerations for nursing research.2 

This thesis focused on the symptom experience, defined as a simultaneous perception, 

evaluation, and response to a change in one’s usual feeling, and symptom status outcomes, 

which are clear and measurable outcomes to assess following an implementation (e.g., 

treatment), and includes change in symptom status (i.e., frequency, intensity, severity).2 The 

ultimate goal of this research is to enhance the knowledge about the last component, 

symptom management strategies, which are efforts to avert, delay or minimize the symptom 

experience.2 Application of the TSM can function as a contribution to better help patients that 

are experiencing symptoms in relation to their disease or treatment. 

2.2 Breast cancer 

Breast cancer is the most common malignancy among women worldwide,4 about 1.1 million 

women are diagnosed with breast cancer every year.5 Breast cancer usually originates from 

the cells of the lobules, the milk-producing glands, or the ducts, the passages that drain milk 

from the lobules to the nipple. Less commonly, breast cancer can originate from the stromal 

tissues, which include the fatty and fibrous connective tissues of the breast.6 Breast cancer 

which is detected in the breast only, is categorized as local. Cancer cells can invade nearby 

healthy breast tissue and the underarm lymph nodes, which is categorized as locoregional 

disease. Local and locoregional breast cancer is treated with curative intent. Cancer cells 

can also spread lymphogenous or hematogenous to other parts of the body, categorized as 

distant metastasis, in which situation the disease is treated palliative.7 The breast cancer’s 

stage from 0 to 4 refers to the dispersion of the disease, and is dependent on the TNM-

classification, which is a characterization of the patients’ tumor (T), node (N) and metastasis 

(M).6, 8 Breast cancer patients are treated with multiple treatment modalities, such as surgery, 

chemotherapy (CTX), RT, hormonal therapy and immunotherapy, each resulting in a unique 

set of symptoms,9-11 such as depressive symptoms. 
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Figure 2 Anatomy of the breast 

Adapted from P. J. Lynch, C. C. Jaffe.12 

 

2.3 Radiation therapy 

RT is an effective treatment modality used to cure cancer, as well as alleviate symptoms of 

the disease, and it is utilized alone, and in combination with other treatment modalities.13 RT 

is ionizing radiation that initiates the process that leads to cancer cells’ death. Normal cells 

have a higher tolerance for radiation than do cancer cells, and is therefore better able to 

repair the damage done by the radiation. By dividing the radiation into smaller doses that are 

given daily, this effect is magnified, and allows for time for normal tissue to repair between 

treatments.13 Cancer patients receive RT as primary or adjuvant treatment, and about 45% of 

patients require RT.14 Breast cancer patients receive curative, adjuvant RT for different 

reasons. Both patients who are operated with breast conservative treatment (BCT) (i.e., 

surgical removal of the tumor only), and those who are operated with a mastectomy (i.e., 

surgical removal of all breast tissue) where there is not a microscopically negative margin 

(i.e., close margin between tumor and normal tissue) receive RT towards the breast or chest 
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wall in order to reduce the risk of recurrence due to remaining cancer cells. In addition, a 

number of women in whom axillary lymph node metastases are diagnosed, receive RT 

towards this area.15
 

2.4 Depressive symptoms 

The term depression has a variety of meanings, and is commonly used to describe emotions 

and behaviors, ranging from sadness, following for instance being diagnosed with cancer, to 

major depressive illness.16 In literature on depression in medically ill patients, there are 

several definitions or conceptualizations, often associated with despair, hopelessness, lack 

of compliance, social isolation and premature mortality.17 There are four different concepts 

frequently used; mood (i.e., predominant emotion), symptom, syndrome (i.e., groups of 

symptoms) and psychiatric illness.18 The term depressive symptoms is often used to describe 

varying degrees of depressed feelings, or indicates that a patient experiences one or more 

symptoms associated with depression, without necessarily having a clinical diagnosis of 

depression.17 Examples of symptoms associated with depression are depressed mood, 

insomnia, fatigue, feelings of worthlessness and diminished ability to think, all of which are 

symptoms which cancer patients often experience when diagnosed. However, the presence 

of depressive symptoms can be differentiated from clinical depression; when diagnosed with 

clinical depression, patients must have been experiencing several of the symptoms over a 

period lasting longer than two weeks.16, 19, 20 Feelings of sadness, shock, anger and fear, all 

normal when receiving a cancer diagnose, typically resolve within a few weeks, all though 

these feelings often return.20 In literature on depression in cancer patients, the terms 

depressive symptoms and depression are both used, while in this thesis, the term depressive 

symptoms is used.  
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2.4.1 Measuring depressive symptoms 

Research show that depressive symptoms in cancer patients are under-recognized and thus 

under-treated,16, 20 perhaps in part due to lack of a single screening tool to serve as a gold 

standard.4, 20 Other barriers to diagnosing depressive symptoms is difficulty distinguishing 

between depressive symptoms and normal sadness, myth that all cancer patients are 

depressed, misconception that depressive symptoms are a normal part of the disease 

process, depressive symptoms often resemble physical symptoms of cancer or treatment, 

patients failure to disclose psychological symptoms, clinicians fear of exploring psychological 

symptoms, and lack of time.20  

There is no common understanding on how to classify and measure depressive symptoms, 

and there are two major systems for measuring; criteria-based systems, such as the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV),21 and self-report rating 

scales.17 Rating scales commonly used with cancer patients include the Hospital Anxiety and 

Depression Scale (HADS),22 the Rotterdam Symptom Checklist (RSCL),23 the Beck 

Depression Inventory,24, 25 the Brief Symptom Inventory (BSI) Depression Scale,26, 27 the 

Zung Self-Rating Depression Scale,28, 29 and the Center for Epidemiologic Studies - 

Depression Scale (CES-D).30 While criteria-based systems often are used in structured 

interviews to assess for a clinical depression diagnosis, rating scales are primarily used as a 

screening tool, or as a means of quantifying the severity of depressive symptoms, and the 

definition of depression is reliant on a certain score on a rating scale.17 Estimates based on 

screening tools are generally higher and more variable than those based on structured 

interviews.4 High rates are associated with a decrease in specificity occurring when 

sensitivity increases.30 In the current study, depressive symptoms are measured with the 

rating scale instrument CES-D. 
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2.4.2 Prevalence of depressive symptoms 

Cancer patients in general have an increased risk of experiencing depressive symptoms; the 

rates of depressive symptoms among cancer patients are estimated to be four times that of 

the general population.20 At the same time, prevalence of depressive symptoms in cancer 

patients is likely to be underestimated.4, 16, 20, 31 Depressive symptoms are more prevalent in 

women than men in the general population, but in cancer patients, the rates are similar.20 

Nevertheless, breast cancer patients consist almost exclusively of women, and are among 

the diagnostic groups that report the highest rates of depressive symptoms.20 Most estimates 

of depressive symptoms in breast cancer patients range from 15% to 30%,4 but vary within 

1% to 50%.32 Variable rates can be explained by different screening tools, various stages of 

cancer studied and heterogeneous samples, for instance in- and outpatients.20 Prevalence of 

a clinical depression diagnosis is generally lower, but is also likely to be underestimated; it is 

estimated around 5% to 15% for breast cancer patients.4 

2.4.3 Predictors of depressive symptoms 

There are several risk factors for developing depressive symptoms in breast cancer patients. 

The risk is highest in the first year after diagnosis.4 In general, younger breast cancer 

patients report higher rates of depressive symptoms.4, 20, 33 A diagnosis of cancer may be 

more of a profound shock to a younger patient than an older one, in part due to social, 

vocational and economic factors.33 Greater demands in the areas of work or parenting may 

also make cancer treatment more stressful for younger women.34 It may also be associated 

with the fact that younger breast cancer patients overall tend to have a poorer prognosis, 

suggesting a more aggressive disease, than older patients.33 Younger women often require 

adjuvant treatment, which leads to premature menopause and alterations in sexual 

functioning.4, 33, 35 In addition, previous psychiatric illness or depression,20, 35 poorer 
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socioeconomic status,20, 31, 35 lower levels of social support,20, 31 and a lower level of 

education20, 35 are risk factors for depressive symptoms.  

In terms of clinical characteristics, several studies found that disease stage and severity also 

predicts depressive symptoms; e.g., that patients with an advanced stage of disease report 

higher rates,20, 31, 36 though one study found evidence was lacking for a strong association.4 In 

addition, poorer performance status,20 more severe physical symptoms,20, 31 and higher levels 

of disability and physical impairment20, 31 are all associated with depressive symptoms. 

Depending on disease characteristics, such as stage of disease, patients receive at least one 

type, and often a combination, of treatment modalities for breast cancer. In general, complex 

or toxic treatment regimens are predictors of depression.20 Patients who receive CTX have a 

higher risk of depressive symptoms, associated with the onset of premature menopause, as 

well as other physical side effects of chemotherapy.4, 33, 35 Some studies indicate that 

receiving hormonal therapy increase rates of depressive symptoms, but the results are 

inconclusive.4, 35 Both mastectomy and BCT are associated with a lower body image, which 

may result in depressive symptoms. However, type of surgery does not seem to affect levels 

of depressive symptoms.31 

2.4.4 Effects of depressive symptoms 

In a global perspective, depressive symptoms have several negative consequences, and is 

one of the leading causes of disability, loss of productivity and premature death.19 For cancer 

patients, depressive symptoms are frequently associated with a decrease in their QOL, as 

well as in overall perceived state of health.36 They can increase length of hospital stay,37 and 

influence acceptance of and adherence with adjuvant therapy,20, 31 which may in turn affect 

disease outcome and mortality.4, 20 They can also influence the severity and number of side 

effects of cancer treatment, in addition to increasing the burden of fatigue, anxiety and sleep 

disturbances,4 all common symptoms in breast cancer patients.22, 38, 39 There is also a strong 

association between depressive symptoms and pain.4 Depressive symptoms in women with 
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breast cancer and estrogen deficiency is associated with significant cognitive and functional 

impairment.4 In addition, depressive symptoms have a negative impact on patients’ 

caregivers and families. In fact, untreated depressive symptoms in cancer patients may 

cause higher rates of depressive symptoms in family members.4  

2.5 Depressive symptoms in patients undergoing 

radiation therapy 

There are several studies investigating psychological functioning, including depressive 

symptoms, in cancer patients undergoing RT, summed up in a review by Stiegelis and 

colleagues.14 While results are inconsistent, a general trend was that depressive symptoms 

were more common during and at completion of RT, than in the period prior to RT. 

Furthermore, psychological functioning improved following the completion of RT. The authors 

suggest that these findings provide evidence that depressive symptoms may occur 

somewhat later in the process of adjustment to cancer and its treatment. 

Fifteen longitudinal studies were found that evaluated psychological distress in breast cancer 

patients in which some or all patients underwent RT.11, 21, 32, 34, 40-51 Most found a pattern 

similar to that in Stiegelis and colleagues’ review,14 with a higher level of distress or 

depressive symptoms during and immediately after RT, followed by a decrease. However, 

most of these studies use general measures (e.g., the General Health Questionnaire) and 

not instruments specifically evaluating depressive symptoms (e.g., HADS and CES-D), 

resulting in differences in outcome measures, i.e., QOL, psychological distress and 

depressive symptoms. In addition, several of the studies examine heterogeneous samples, 

i.e., patients with different cancer diagnosis,44 and patients receiving multiple treatment 

modalities.21, 32, 34, 45-48 
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Only 4 studies 40-43 evaluated depressive symptoms in breast cancer patients receiving RT 

specifically. Deshields and colleagues43 evaluated depressive symptoms using CES-D at the 

end of RT and 6 months forward. Hopwood and colleagues40 evaluated depressive 

symptoms using HADS prior to RT and 5 years forward. Kawase and colleagues41 evaluated 

depressive symptoms using HADS prior to and after completion of RT. Noal and colleagues42 

also evaluated depressive symptoms using HADS prior to, during and at completion of RT, 

though it should be noted that this study focused on fatigue as a main outcome.  

2.5.1 Limitations to previous research 

The aforementioned studies have several limitations, making direct comparisons among 

them less meaningful. There are different instruments used to measure depressive 

symptoms (i.e., HADS40-42 and CES-D43). In addition, all studies used a dichotomous, case-

based definition of depressive symptoms. As noted by Henselmans and colleagues,48 this 

dichotomization of data may have affected the ability to identify subtle differences in distress 

or depressive symptom profiles, because using a cut-off point may exaggerate small 

differences between respondents and create variability that is not representative of the 

sample. In addition, the number and timing of assessments varied from a pre- and post-test 

design41 to a 5 year follow-up,40 and assessment intervals varied from a few weeks to several 

months. For instance, one study40 had no assessment between initiation of RT and 6 months 

after treatment. Another study43 had no assessment prior to RT, which limits the possibility to 

evaluate changes during treatment. Finally, there were differences in inclusion and exclusion 

criteria, e.g., one study41 only evaluated patients with stage 1 and 2 disease. 

In addition to methodological limitations, there are also limitations regarding research on 

predictors of depressive symptoms in breast cancer patients. It is challenging to identify a set 

of predictors that are consistently linked with depressive symptoms in breast cancer patients, 

due to the predictors’ potential association with specific factors such as treatment type.52 The 

4 studies of depressive symptoms in women undergoing RT have examined the impact of 
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several of the most commonly identified demographic, clinical and treatment predictors of 

depressive symptoms. However, except for one study42 where fatigue is measured, they 

have not evaluated the impact of physical symptoms and physical functioning on depressive 

symptoms. 
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3 METHODS  

3.1 Study design 

This longitudinal, prospective, observational study of women with breast cancer undergoing 

RT was part of a larger study of symptoms and QOL in cancer patients and their caregivers 

at the Norwegian Radium Hospital (NRH), lasting from December 2008 to June 2011. The 

current study consists of 184 breast cancer patients who were scheduled to receive curative 

RT. The study was approved by the Regional Committee for Medical and Health Research 

Ethics, the Norwegian Directorate of Health, the privacy ombudsman at the hospital, and the 

institutional review board at NRH. 

Patients are often vulnerable and in a dependent relationship to health care providers that 

may make them feel obligated to participate in research studies. All potential participants 

were therefore first asked by a hospital staff nurse if they were interested in receiving 

information about the study from study personnel, giving them the opportunity to decline 

information to someone not directly involved in the study. Patients that accepted the 

invitation received written and verbal information about the study objectives, methods and 

sources of funding, as well as potential benefits and discomfort. They were also informed 

specifically about their right to decline participation, and, if they accepted, their right to 

withdraw from the study without explanation at any time during the study period. Age was 

recorded for patients who declined, in order to examine potential differences that may have 

influenced results. Patients who declined were not asked specifically about the reason, but it 

was recorded where one was given, shown in Figure 3, and the most common reasons were 

that they didn’t like the questionnaire or didn’t have the energy.  
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Figure 3 Flowchart of all eligible patients 

 

 

 

 

 

 

 

3.2 Measurement of depressive symptoms 

The CES-D consists of 20 items that evaluate current depressive symptomatology. The items 

are selected from previously validated depression scales.53 It is one of the most widely used 

self-report instruments to measure current depressive symptomatology and to identify 

possible cases of depressive disorders, both in the general population and in cancer 

patients.18 The 20 CES-D items are symptoms associated with depression, and are 

distributed on six major components. The components of depressive symptomatology were 

identified from the clinical literature and factor analytic studies, and are: depressed mood, 

feelings of guilt and worthlessness, feelings of helplessness and hopelessness, psychomotor 

retardation, loss of appetite, and sleep disturbance. Patients rate how often they experienced 

symptoms over the past week, the responses are; rarely or none of the time (less than 1 

day), some or little of the time (1-2 days), occasionally or a moderate amount of time (3-4 

days) and most or all of the time (5-7 days). Each item scores from 0 to 3 on a scale of 

frequency or occurrence. The total score range from 0 to 60, where a score of >16 suggests 

Invited to participate n=245 

Accepted invitation n=207 

Completed baseline questionnaire n=188 

Excluded due to stage 4 disease n=3 

Excluded due to missing CES-D scores n=1 

Enrolled in the study n=184 

 

Reasons for decline: 

Did not want information about 

the study 

Did not have the energy 

Did not like the questionnaire 

Did not feel like it 
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clinically meaningful levels of depressive symptoms. Some studies have found that a cut-off 

of >16 leads to cases of false positives.17, 54 The established score norm for adults, based on 

a sample of 2514 healthy persons (59% women) between 18 to 65 years old, is 9.25.53  

It is possible to create 4 CES-D subscales that are based on factor analysis; somatic, 

depressed affect, positive affect, and interpersonal problems.53 Because symptoms of 

depression may be confounded with symptoms of disease or side effects of treatment, 

measures of depressive symptoms that include somatic items, as does the CES-D, may 

overestimate the prevalence of depressive symptoms.43 Therefore, the CES-D may be a 

more valid measure of depressive symptoms if removing the somatic subscale items, but van 

Wilgen and colleagues55 concluded evidence for this was not confirmed. However, the CES-

D focuses primarily on cognitive and affective, rather than physical, components of 

depression,37 and because the subscales are all dimensions of depression, Radloff18 

recommends the use of the total score. 

The CES-D was developed for use in the general population, and has demonstrated 

acceptable test-retest stability, excellent concurrent validity, substantial evidence of construct 

validity and high internal consistency with a Cronbach’s alpha coefficient of 0.85.53 It has 

established validity and reliability in a sample of breast cancer patients, with a Cronbach’s 

alpha of 0.89.37 In the current study, Cronbach’s alpha ranged between 0.85-0.90. The CES-

D was originally translated into Norwegian for use in an epidemiological study.56  

3.3 Data analyses 

Descriptive statistics and frequency distributions were calculated for the sample 

characteristics, in addition to the CES-D scores on all 5 assessments. All analyses were 

performed using SPSS version 19. P-values were considered statistically significant at the < 

.05 level. 
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3.3.1 Missing data 

Calculation of a CES-D total score is originally dependent on the patient answering all 20 

items of the CES-D, referred to as the complete case approach.57 In the current study, 60% 

of the patients answered all items on all assessments, leaving 40% of the sample with one or 

more missing total scores. These patients score on average 1.9 points higher than those with 

a complete set of total scores, a significant difference on the baseline assessment (p = .023), 

but not on the other assessments. One common method of handling missing data is by use 

of imputation, which is an estimation of the missing values based on valid values of other 

variables and/or cases in the sample.57 There are several procedures of imputation, divided 

into single (e.g., item-mean, person-mean, worst/best value)57 and multiple imputation (i.e., 

repeated draws from a model of the distribution of the variable with missing values, to create 

a number of complete datasets).58 With both techniques, data must be missing at random 

(MAR),57 which means that the chance of a missing value is not related to the unobserved 

response values.59 In order to conduct the analyses with as many patients included as 

possible, total scores were calculated for patients’ that had answered at least 80% of the 

items on a questionnaire using the single imputation procedure referred to as person-mean 

(i.e., missing items are substituted with the mean of the items that the patient have 

answered). This resulted in an increase in the proportion of total scores to 90%.  

3.3.2 Initial analyses 

In the initial analyses, Independent samples t-test and Analysis of Variance (ANOVA) were 

used to test for differences in depressive symptoms scores between patients with different 

demographic, clinical and treatment characteristics, on the baseline and 6 month 

assessments. The two assessments were chosen because they were done at times when 

side effects of RT were expected to have little impact on the CES-D scores, and they were 

expected to yield the largest difference in CES-D scores. In addition, the 6 month 
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assessment was chosen in order to examine potential differences in levels of depressive 

symptoms between patients who received different treatments (i.e., hormonal therapy, 

immunotherapy, radiation target). The tests use t and F statistic, respectively, to test whether 

differences in mean scores between the groups are significant.60 Results are presented as 

mean (SD), and significance of the tests are presented with degrees of freedom, t or F ratio, 

and p-value. Both tests assume normally distributed data, but are used even though the 

distribution, shown in Figure 4 and 5, is somewhat skewed in this sample, since the tests are 

reasonably tolerant of violations of this assumption, especially with larger samples (i.e., 

>30).60  

Figure 4 Distribution curve of CES-D score at baseline 

 

Figure 5 Distribution curve of CES-D score at 6 months 
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When variables with 3 or more response categories had significant between-group 

differences (p < .05), post hoc analyses were performed. The Tukey HSD method was used 

to correct p-values for multiple testing and to reduce the risk of making type 1 errors (i.e., 

falsely rejecting the null-hypothesis).60  

3.3.3 Analysis of change over time 

Hierarchical Linear Modeling (HLM) was used to examine intra-individual (i.e., within 

subjects) and inter-individual (i.e., between subjects) change in depressive symptoms scores 

over time, as well as possible predictors of depressive symptoms. A correlation matrix was 

constructed in preparation for the HLM analysis, that revealed that a number of variables 

were significantly correlated with each other, which resulted in removal of several potential 

predictor variables. Based on previous research, the initial analyses and the correlation 

matrix, 17 potential predictor variables were chosen for the HLM analysis. The HLM analysis 

showed that several demographic, clinical, symptom, and psychological adjustment 

characteristics predicted the initial levels and trajectories of depressive symptoms, these 

results are presented and discussed in the article. 
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4 RESULTS 

4.1 Levels of depressive symptoms 

Consistent with previous research,40-43 these women with breast cancer experienced higher 

levels of depressive symptoms prior to and during RT, which declined following the 

completion of RT. The mean score, shown in Table 1, ranged between 10.63 and 8.51, with 

the highest score on the baseline assessment, and the lowest score on the last assessment. 

The mean score is well below the cut-off of >16 suggesting clinically meaningful depressive 

symptoms on all 5 assessments. However, it is noteworthy that on each assessment, a 

substantial portion of the sample scored above the cut-off. When examining the dichotomous 

version of the scale, patients with a CES-D score >16 at the baseline assessment scored 

significantly higher on the last assessment (mean 16.79) than patients with a score below the 

cut-off at baseline (mean 6.17) (t (38.3) = 5.793, p = <0.001), indicating that some of the 

patients with initial elevated levels of depressive symptoms continued to have elevated 

levels. 

Table 1 CES-D Total and subscale scores on all assessments 

  
Baseline 
(n=181) 

1 month 
(n=171) 

2 months 
(n=167) 

3 months 
(n=161) 

6 months 
(n=154) 

Mean [SD] 10.63 [8.54] 9.91 [7.83] 9.97 [8.81] 9.39 [8.85] 8.51 [8.21] 

Range 39 34 39 45 41 

Score > 16 in % 23.8 19.9 19.8 22.4 17.5 

 Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] 

Somatic 4.29 [3.70] 4.35 [3.38] 4.35 [3.54] 3.78 [3.47] 3.52 [3.43] 

Depressed affect 2.94 [3.70] 2.58 [3.38] 2.86 [3.73] 2.73 [3.57] 2.45 [3.36] 

Positive affect 8.75 [3.12] 9.12 [3.07] 9.35 [2.94] 9.24 [3.11] 9.52 [2.84] 

Interpersonal problems 0.18 [0.66] 0.12 [0.62] 0.14 [0.63] 0.11 [0.53] 0.08 [0.37] 
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Figure 6 Timeline of mean CES-D total score on all assessments 

 

The decrease in mean CES-D score from baseline and throughout the study, shown in 

Figure 6, is significant (β = 1.82, t = -3.161, p = .002). However, while the mean score 

depicted in Figure 6 was relatively stable and decreasing, there was a large amount of intra-

individual variability in CES-D scores among these women, shown in Figure 7.  

Figure 7 Timeline of individual CES-D total scores on all assessments 
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The CES-D subscale scores, shown in Table 1, also changed throughout the study. The 

Somatic subscale (β = 0.61, t = -2.48, p = .014) and Interpersonal problems subscale (β = 

0.11, t = 2.17, p = .032) decreased significantly, while the Depressed affect subscale 

decreased, but not significantly (β = 0.34, t = -1.28, p = .202). The Positive affect subscale, 

which includes 4 positively formulated items, had the opposite pattern, and increased (β = 

0.73, t = 2.71, p = .008).  

4.2 Predictors of depressive symptoms 

The Independent samples t-test analysis and the ANOVA were chosen to examine 

differences in CES-D scores between patients with different demographic, clinical and 

treatment characteristics, on the baseline and 6 month assessments, shown in Tables 2 and 

3. There were differences in depressive symptoms scores between several of the groups 

where one would expect this based on previous research. However, on the baseline 

assessment, there was a statistically significant difference only in two comparisons. Patients 

with a primary level of education had higher levels of depressive symptoms compared to 

those with college/university education (F (2, 173) = 7.115, p = .001). Patients with a 

secondary level of education did not differ significantly from either of the other groups. In 

addition, patients who had children living at home had higher levels of depressive symptoms 

compared to those who had not (t (179) = - 2.331, p = .027).  
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Table 2 Demographic and Clinical differences in CES-D scores prior to Radiation Therapy 

Characteristic Mean SD P-value 

Marital status 
 

 0.961 

  Unmarried/divorced/widowed 10.68 8.57   

  Married/partnered 10.61 8.56   

Children living at home 
 

 0.027 

  No 9.78 8.10   

  Yes 12.96 9.35   

Education level 
 

 0.001 

  Primary * 14.60 10.09   

  Secondary 10.87 8.12   

  College/university * 8.05 7.23   

Employment status 
 

 0.334 

  Full-/part time 7.72 6.44   

  Sick leave/disability benefit 10.71 8.45   

  Retired/other 11.54 9.35   

Stage of disease 
 

             0.153 

  0   7.01 7.21   

  1   9.83 8.06   

  2 11.85 8.24   

  3 11.18 9.82   

Received previous CTX 
 

 0.254 

  No   9.97 8.21   

  Yes 11.43 8.90   

Type of breast surgery 
 

 0.161 

  Mastectomy or mastectomy + BCT 11.82 9.20   

  BCT   9.96 8.10   

Type of lymph node surgery             0.098 

  ALND or ALND + SLNB 11.67 8.99   

  SLNB 9.57 7.96   

Abbreviations: ALND, axillary lymph node dissection; BCT, breast conservative treatment; SLNB, 
sentinel lymph node biopsy                                                                                                                
Note: Statistically significant numbers are in bold font. Significant differences marked *  
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On the last assessment, the difference between the education level groups was still 

significant (F (2, 148) = 4.644, p = .011). However, in this ANOVA comparison, Levene’s test 

was significant (p = < 0.001), indicating that the test had violated the assumption of 

homogeneity of variances, which means that the variability of scores for each of the groups is 

similar.60 When checking the Robust tests of Equality of Means, the difference between the 

groups were both significant (Brown-Forsythe p = .035) and borderline significant (Welch p = 

.065). However, as the difference in mean score between the groups was relatively large, the 

Brown-Forsythe p-value was chosen and the result was considered significant. In addition, 

patients who received hormonal therapy during the study period had higher levels of 

depressive symptoms compared to those who did not (t (152) = - 2.334, p = .021), and 

patients who were on sick leave or disability benefit had higher levels of depressive 

symptoms compared to those who were working (F (2, 149) = 5.953, p = .003). Patients who 

were retired did not differ significantly from either of the other groups.  
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Table 3 Demographic and Clinical differences in CES-D scores after 6 months 

Characteristic Mean SD P-value 

Marital status 
 

 0.177 

  Unmarried/divorced/widowed 10.08 7.58   

  Married/partnered 8.01 8.42   

Children living at home 
 

 0.099 

  No 7.75 7.13  

  Yes 10.92 10.74   

Education level  0.035 

  Primary * 12.34 12.07   

  Secondary 8.16 7.06   

  College/university * 6.81 6.29   

Employment status 
 

 0.003 

  Full-/part time * 5.83 6.58   

  Sick leave/disability benefit * 10.90 9.39   

  Retired/other 9.16 7.60   

Stage of disease 
 

 0.311 

  0 5.24 6.93   

  1 7.93 8.63   

  2 9.72 7.65   

  3 7.76 9.38   

Hormonal therapy treatment 
 

 0.021 

  No 6.78 7.29   

  Yes 9.85 8.67   

Immunotherapy treatment 
 

 0.888 

  No 8.48 8.23   

  Yes 8.83 8.32   

Radiation target 
 

 0.144 

  Breast only 7.58 8.18   

  Breast and axillary lymph nodes 9.52 8.19   

 Note: Statistically significant numbers are in bold font. Significant differences marked *  
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5 DISCUSSION 

5.1 Levels of depressive symptoms 

The mean CES-D total score that ranged between 10.63 to 8.51, as well as the number of 

patients who scored above the cut-off of  >16, are slightly lower than the results from 

Deshields and colleagues43 study of depressive symptoms in patients undergoing RT using 

CES-D; they found a mean score between 12.9 to 9.9, with 23% to 30% of patients scoring 

above cut-off. It should be noted that this study did not assess depressive symptoms prior to 

RT. Reasons for these differences may include a higher percentage of patients with higher 

stage disease, a larger proportion of married women, and of women who were on sick leave 

in the current study. In addition, CES-D scores in the current study were slightly lower than 

those reported in one,32 but similar to those reported in another34 study of breast cancer 

patients receiving different treatments.  

Among the studies of depressive symptoms in breast cancer patients undergoing RT using 

HADS, the number of patients who scored above the HADS cut-off indicating depression, 

were both higher (41.9% to 32.6%)41 and lower (15.3% to 11.9%).40 These studies also found 

a decrease in depressive symptoms scores, though significant only in one.41 It should be 

noted that these studies used a case-based definition of depressive symptoms (i.e., cut-off 

score), the former used a dichotomous definition (i.e., normal, depressed), while the latter 

used a categorical version (i.e., normal, borderline, case). As previously mentioned, this may 

have affected the ability to identify subtle differences in depressive symptom profiles. Setting 

a cut-off limit can be difficult, as a low cut-off score often increases the sensitivity, but 

decreases specificity, and vice versa.30 In addition, one of the studies40 found that patients 

who were depressed at baseline reported repeated high scores, though only 13% rated as 

cases on all assessments. In contrast, Deshields and colleagues43 found that while 23% to 
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30% scored above the clinically relevant cut-off score, only 6% of the patients were above 

cut-off on all assessments. This is consistent with the large intra-individual variability in CES-

D scores in the current study, depicted in Figure 7, and is also supporting results reported in 

a number of studies that evaluate depressive symptoms in breast cancer patients using 

newer methods of statistical analysis that enables the examination of this variability.32, 46-50 

Furthermore, it underlines the need for further analysis of the change in levels of depressive 

symptoms over time. 

5.2 Demographic predictors of depressive 

symptoms 

Employment status was not a predictor of depressive symptoms prior to RT, where most of 

the women were not working. However, it was a predictor at the last assessment, where the 

proportion of women who had returned to work was larger (38.6%). More precisely, the 

difference was significant between those who were working and those who were on sick 

leave or disability benefit. This may be associated with the level of physical and 

psychological functioning of the women, those who were capable of returning to work may 

have had a higher level of physical and psychological functioning compared to those who 

were not. One other study of women with breast cancer undergoing RT50 examined this and 

found no significant differences between groups, but a similar result was found in a study of 

patients with oral cancer.61 

An interesting finding is the significant difference in depressive symptoms scores prior to RT 

between those with children living at home and those without. This is consistent with a 

previous study that assessed patterns of depressive symptoms after RT50 and found that the 

group of patients who reported increasing levels of depressive symptoms had more children 

living at home. These authors suggested that this finding is consistent with previous research 

that found that younger breast cancer patients reported higher levels of psychological 
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distress than older patients, if having children living at home is considered a correlate with 

age. However, in this study,50 age was not associated with depressive symptoms. 

In contrast to previous research suggesting that poor social support predicts depressive 

symptoms,20, 31 marital status was not a significant predictor of depressive symptoms in the 

current study. It should be noted that in this sample, a large proportion of patients were 

married or partnered. Evidence of this correlation was also lacking in another study of breast 

cancer patients undergoing RT.43  

Consistent with previous research on breast cancer patients in general,20, 35 as well as one of 

the studies investigating patients undergoing RT,40 education level was a significant predictor 

of depressive symptoms, in that patients with a primary level of education reported higher 

levels than those with a college/university education.  

5.3 Clinical predictors of depressive symptoms 

Another interesting finding, in light of the inconsistent results in previous research, is that 

women who received hormonal therapy reported higher levels of depressive symptoms than 

those who did not. This is consistent with two other studies on breast cancer patients 

receiving RT.40, 43 In contrast, another study41 found that patients who did not receive 

hormonal therapy reported higher levels of depressive symptoms before RT, and lower levels 

after RT, compared to those who did receive hormonal therapy, meaning that the latter had 

more consistent scores. It should be noted that the number of patients who received 

hormonal therapy in this study was relatively small (33.1%) compared to the current study 

(55.7%), and they only assessed depressive symptoms prior to and after completion of RT, 

limiting the time of follow-up to a few weeks. Furthermore, a comparison of these two groups 

before initiation of RT might be of less value, due to the probable short duration of hormonal 

therapy treatment.62 In the current study, there were significant differences between patients 

who did and did not receive hormonal therapy in terms of stage of disease (p = <0.001) and 
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previous CTX treatment (p = <0.001) Patients who received hormonal therapy had a mean 

stage of disease of 2, and 61.2% had received previous CTX, while patients who did not 

receive hormonal therapy had a mean stage of disease of 1, and only 24.7% had received 

previous CTX. These differences in disease severity and previous treatment may have 

contributed to the difference in levels of depressive symptoms. In addition, considering the 

physical and psychological side effects of hormonal therapy, it is not unlikely that this 

treatment does affect the levels of depressive symptoms, but this warrants further research. 

In contrast to previous research on breast cancer patients in general, suggesting that 

patients with more advanced disease report higher levels of depressive symptoms,20, 31, 36 

stage of disease did not predict depressive symptoms in the current study. In addition, 

previous treatment with CTX did not predict depressive symptoms, also contrasting previous 

research on women with breast cancer in general.4, 33, 35 However, similar results were found 

in all but one40 of the studies investigating breast cancer patients undergoing RT. 

Furthermore, type of breast cancer surgery, as well as type of lymph node surgery, did not 

predict depressive symptoms, consistent with previous research.31 Finally, neither 

immunotherapy treatment nor RT target predicted depressive symptoms. 

These findings on demographic and clinical predictors of depressive symptoms have 

contributed with valuable information, considering the lack of previous research on 

employment status and having children living at home, and the inconsistent results on the 

effects of hormonal therapy on levels of depressive symptoms. In addition, the findings 

interestingly contradicted previous studies suggesting that stage of disease and previous 

CTX are important predictors of depressive symptoms, but supported that education level is 

a strong predictor of depressive symptoms, and that type of surgery is not. Finally, the 

findings suggests that receiving immunotherapy treatment, and additional RT towards axillary 

lymph nodes, does not impact the levels of depressive symptoms. 
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5.4 Study design 

In this study, depressive symptoms were measured in a longitudinal design. Most studies of 

depressive symptoms in breast cancer patients are cross-sectional.32 The advantages of 

cross-sectional studies are that they are cost-effective in terms of time and economy, and 

easy to administer.63 However, because the objective in this study was to measure 

depressive symptoms prior to the initiation of, during, and after RT, and because depressive 

symptoms often are characterized by change,17 they were measured in a longitudinal design. 

Furthermore, there was a relatively large number of patients that declined participation in the 

study. In addition, missing data increased throughout the study, as is often the case in 

longitudinal research studies because of attrition (e.g., loss of subjects).63 However, 

considering the fact that the sample size is relatively large compared to previous studies, the 

sample is considered large enough to draw conclusions that are likely to be representative of 

the population. 

Finally, information about the patients’ disease and previous treatment was collected from 

medical records by study personnel. Different study personnel collected this data, with the 

possible disadvantage that records may have been interpreted differently, so in order to 

ensure continuity, medical records were reviewed for control after the study period by one 

person.  

5.5 Measurement of depressive symptoms 

A self-administered questionnaire was chosen to measure the outcome in this study. While it 

is recognized that the best way to identify depressive symptoms is through a structured 

interview, the challenge is that it is time-consuming and requires skills, and questionnaires 

may be less expensive.16 Brief questionnaires may in fact be preferable in cancer patients, 

especially for those with poor performance status.20 However, questionnaires may fail 
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because patients’ misunderstand them, get offended by the questions, or dislike how they 

look.64 Another concern with self-administered questionnaires is the variability in the 

environment where patients answer the questionnaires. Answering them in private, for 

instance at home, is considered an advantage, although patients may be interjected by 

friends and family, creating biased answers.64 In addition, while patients in the current study 

were provided with a phone number to reach study personnel, the opportunity to ask for 

assistance in for instance interpretation of questions was limited. 

The CES-D was chosen to measure depressive symptoms in this study, among several 

instruments that measure depressive symptoms that are established as valid and reliable. 

While the CES-D has been used in previous research on the general population in Norway,56 

it does not have an established reference value in the normal population, as does other 

instruments (e.g., HADS).65 However, as previously mentioned, it is widely used both in 

general populations and in cancer patients,18 and is therefore suitable for comparison to 

other samples. 

Regarding the discussion whether or not to include somatic items in an instrument measuring 

depressive symptoms, it is worth noting that the somatic subscale score was significantly 

lower on the last assessment compared to the first, suggesting a decrease in physical 

symptoms, whether caused by disease, treatment or depressive symptoms. However, the 

depressed affect and interpersonal problems subscales also decreased towards the end of 

the study, revealing a positive trend in general. Furthermore, the number of patients who 

scored above the CES-D cut-off of >16 is consistent with previous research on depressive 

symptoms in women with breast cancer, indicating that 15% to 30% of breast cancer patients 

report depressive symptoms,4 as well as reports of depressive symptoms in patients 

undergoing RT.40-43 This suggests that the construction of the instrument did not contribute to 

an over-estimation of depressive symptoms in this sample, and support the results of a 

previous study.55 
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5.6 Data analyses and methodological reflections 

5.6.1 Missing data 

In this study, CES-D total scores were calculated where patients had answered at least 80% 

of the items on a questionnaire, using the person-mean imputation procedure. The procedure 

was chosen instead of no imputation, imputation by another single imputation method, or 

multiple imputation. The advantage of person-mean imputation is that because it does not 

substitute a constant value, it does not reduce the measure’s variability and is less likely to 

reduce the correlation, while the disadvantage is that this technique can inflate the reliability 

estimates as the number of missing items increases.57 However, the common requirement 

that patients must answer at least 80% of the items on a questionnaire, secures that this 

technique provides good estimates of the reliability of measures.57 While multiple imputation 

is frequently recognized as a strong imputation method, it requires a substantial sample size, 

and it is a more complicated procedure with multiple steps, which increases the potential for 

computational mistakes.66 In addition, it produces different estimates every time, which can 

result in researchers getting different results with the same data.67 However, while the 

different imputation procedures may lead to different results, using no form of imputation, and 

hence discarding all data that is incomplete may reduce power, lead to bias, and influence 

the results.57 In a study of imputation of missing data on the CES-D, using person-mean 

imputation did not significantly alter the conclusions regarding factors that were associated 

with variations in CES-D scores.57 

5.6.2 Initial analyses 

Longitudinal design involve repeated time-ordered observations of an individual or group of 

individuals, and the goals for analysis of longitudinal data should ideally include study of: 

intra-individual change; inter-individual differences in intra-individual change; the relationship 

between intra- and inter-individual changes; and the variables that influence intra- and inter-
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individual change.68 While the initial analyses using Independent samples t-test and ANOVA 

contributed with valuable information on predictors of depressive symptoms in this sample of 

women with breast cancer, especially on predictors of depressive symptoms on the last 

assessment, these analyses do have limitations. First, when a 5% significance level test is 

used for each test, then the probability of type 1 error sometimes is considerably greater than 

5%, which can lead to false-positive conclusions. If the risk of type 1 error is controlled using 

procedures such as a Tukey HSD correction, then power is compromised (i.e., group 

differences may not be detected when they exist). Performing separate tests at each time 

point also ignores trends over time, and does not allow for direct comparison between 

different groups over time.59 A Multiple linear regression analysis could also have been used 

to examine correlations between depressive symptoms scores and patient characteristics. 

This would have enabled the use of several continuous variables that the Independent 

samples t-test and ANOVA are not able to use, such as age. While Multiple linear regression 

would likely have contributed with valuable information about predictors of depressive 

symptoms in this sample of women with breast cancer, this analysis would also not be 

suitable to examine change over time. Therefore, a statistical analysis that can incorporate 

both was ideal for this data.  

5.6.3 Analysis of change over time 

The HLM analysis was used to examine change in depressive symptoms over time, as well 

as predictors of depressive symptoms, as described in the article. It was chosen among a 

number of statistical methods that can be used to examine change over time. One common 

method is the Repeated measures ANOVA, that is used to assess whether different groups 

show different response curves over time (treatment x time interaction effect).59 Time and 

group are the independent variables in the Repeated measures ANOVA model; effects of 

variables are evaluated at the group level (between subjects), and the F statistic is used to 

test the significance for each effect (i.e., time effect, group effect, and interaction effect).69 

While the Repeated measures ANOVA focus on the “between subjects” effects, the HLM 
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focuses first on modeling individual change patterns within individual subjects (i.e., intra-

individual variability), and subsequently on analyzing individual variations in the variables that 

describe the change patterns. Another difference is that in HLM, change is considered a 

continuous process rather than a series of discrete changes.68 

When comparing the Repeated measures ANOVA with the HLM, the HLM has several 

advantages. First, the Repeated measures ANOVA requires that several assumptions are 

met; normal distribution, homogeneity of variances, and sphericity (i.e., all differences 

between pairs of repeated scores are equally variable),68 all though corrections (e.g., the 

Greenhouse-Geisser, the Huynh-Feldt) can be made to meet this assumption.59 In addition, 

patients must be assessed at the same time points, and there must be equal time spacing 

between assessments.69 If these assumptions are not met, the repeated measures ANOVA 

is not robust in a longitudinal design.69 Furthermore, as long as data is missing at random, 

the HLM is able to accommodate missing data better, as it uses all available data on each 

subject.59 Because the Repeated measures ANOVA requires no missing data, and has 

assumptions regarding assessment time points, these analyses are vulnerable to large 

effects from missing values. For example, researchers may drop subjects with even 1 

missing assessment from the analyses, which can introduce sample bias, as the group of 

people with complete data may not be representative of the entire sample.59 Thus, the HLM 

can make better use of the data. Finally, because the HLM can model time effects more 

flexibly, and allow the examination of different patterns of change with varying complexity to 

select the best fitting pattern, it can more accurately depict change over time.59  

5.6.4 Representativity 

The current study have several strengths and limitations that need to be addressed. The 

instrument that measured the outcome is a valid and reliable instrument that is tested for use 

among breast cancer patients, and in addition, it was used in a previous study in the 

Norwegian population. A limitation to this study is the inclusion of women with curative 
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treatment intent only, since findings cannot be generalized to breast cancer patients with 

advanced and metastatic disease. In addition, most women were white, married, and had a 

secondary level of education or higher, and therefore, findings cannot be generalized to 

women from other ethnic groups or with different socioeconomic status.  

5.7 Theoretical framework 

The TSM (Figure 1) was chosen as theoretical framework for this study. As previously 

mentioned, the TSM consists of three components; symptom experience, symptom 

management strategies and symptom status outcomes, and this study focused on the 

symptom experience and symptom status outcomes. The TSM model contributed to the 

understanding of depressive symptoms within the dimensions of nursing science (i.e., 

person, environment and health/illness). Depressive symptoms, as described in previous 

chapters, involves the patient (person), its immediate surroundings and society 

(environment), as well as affects the patients’ perception of health and illness both physically 

(e.g., side effects) and psychologically (e.g., QOL). This study involved several of the factors 

that lie within the “Person”-factor, as it measured demographic, physiological, sociological 

and psychological characteristics, and the model contributed to the understanding of 

depression as a symptom that is affected by these different factors. The model was also 

applicable in the conceptualization of depression as a symptom, as the study captured the 

patients’ perception of symptoms, and, through several data analysis approaches, evaluated 

depressive symptoms in a larger context. This contributed in understanding the patients’ 

experience of depressive symptoms. Hopefully, findings from this study can contribute to 

enhancement of the last component of the TSM model, symptom management strategies. 

The symptom management strategies is the component where nurses should concentrate 

their efforts, and where they have the ability to make a large impact, for instance in creating 

interventions that relieve patients’ symptoms. 
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6 CONCLUSION 

The topic of this thesis was depressive symptoms in women with breast cancer undergoing 

RT, and there were 3 research questions. The first was an estimation of the prevalence of 

depressive symptoms in Norwegian women with breast cancer who receive RT, the second 

was an evaluation of change in depressive symptoms over time, and the third was further 

examination of predictors that are associated with depressive symptoms. While there is a 

substantial amount of previous research on depressive symptoms in women with breast 

cancer, this study has contributed with valuable knowledge about this topic. The results 

support recent research suggesting that depressive symptoms in women with breast cancer 

changes in a variety of patterns, and is characterized by both intra- and inter-individual 

variability. Furthermore, it has contributed to the previous knowledge on predictors of 

depressive symptoms in women with breast cancer. While several previously identified 

characteristics, such as age, marital status, and previous chemotherapy treatment, did not 

predict depressive symptoms in this sample of breast cancer patients, other characteristics, 

such as education level, employment status, having children living at home, and receiving 

hormonal therapy, did. In addition to examining demographic and clinical characteristics that 

have previously been identified as predictors, this is the first study of depressive symptoms in 

breast cancer patients undergoing RT to use symptom-specific instruments, as well as 

instruments measuring physical functioning and psychological adjustment characteristics, to 

examine predictors that have been suggested in previous research on breast cancer patients 

in general. The results described in the article suggests that these are important predictors of 

depressive symptoms. This is important information that can be utilized clinically; nurses may 

for instance use this information on predictors to identify vulnerable groups who may need 

intervention to reduce the risk for depressive symptoms during and after RT. In addition, 

nurses can use this knowledge to educate patients about how depressive symptoms may 

change during and following RT for breast cancer. 
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