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ABSTRACT 

Nonadherence to adjuvant endocrine therapy with either tamoxifen or aromatase inhibitors 

significantly increases the risk of breast cancer recurrence. Side effects are a key driver of 

nonadherence to these treatments. As part of this doctoral research, two studies were conducted 

to explore the possibility that psychological factors contribute to both the experience of side 

effects and treatment nonadherence among women taking adjuvant endocrine therapy.  

The first study explored factors associated with nonadherence to aromatase inhibitors. One 

hundred and fifty-three women diagnosed with early-stage breast cancer responded to the cross-

sectional survey. Results showed that women who reported less personal control over cancer 

recurrence, more severe consequences from the diagnosis, and lower beliefs in the necessity of 

taking medication were more likely to be nonadherent. The results also highlighted the significant 

proportion of women reporting symptoms from aromatase inhibitors.  

The second study examined predictors of symptom reports and nonadherence among women 

taking tamoxifen or aromatase inhibitors. One hundred and twenty women completed surveys 

prior to treatment and again three months later. Results showed that lower illness coherence 

beliefs and higher symptom severity were the strongest predictors of nonadherence measures. 

Symptoms were predicted by factors such as fear of recurrence and patient beliefs including low 

personal control over cancer recurrence, and high perceived sensitivity to the effects of medicines. 

Finally, results highlighted the dynamic nature of these associations over time. 

Taken together, the results of this research indicate that illness and medication beliefs contribute 

unique variance to symptom reports and nonadherence among women taking adjuvant endocrine 

therapy. These novel findings have potential clinical implications. First, screening for key patient 

beliefs prior to treatment may help to identify patients at risk of higher symptom reports and 

nonadherence. Second, there may be benefit to supplementing current pharmacological 

approaches to symptom management with psychological approaches. Finally, patient beliefs 

appear to be viable targets for interventions designed to improve treatment adherence. Future 

research is needed to explore the effects of interventions aimed at changing illness and medication 

beliefs, and to determine their optimal timing in order to improve clinically relevant outcomes 

among women taking adjuvant endocrine therapy. 



 

  

iii 

ACKNOWLEDGEMENTS 

I feel very fortunate to have undertaken this doctoral research, and there are many people to 

whom I would like to express my gratitude. 

First, many thanks to my supervisor, Prof. Keith Petrie for the opportunity, the journey, and for 

guiding me along to achieve one of my life’s goals. I am personally and academically wiser for the 

experience. 

I would also like to thank my co-supervisor Dr. Michael Findlay, and advisors Dr. Reuben Broom 

and Dr. David Porter for their practical advice in conducting the field research. Thanks also to 

Reuben and David for their efforts in promoting the research within the oncology department, 

and for the countless hours they put into assisting with patient recruitment.  

The support of other oncology staff in the Auckland Regional Blood and Cancer Service made 

data collection in Study 2 possible, and I am grateful for their efforts. In particular, I would like to 

thank Dr. Vernon Harvey for his assistance with patient recruitment. 

The second study involved many patient interviews, and thanks go to Natalie Tuck for her 

conscientious assistance in conducting these. Also, thanks to my dad, Carl Corter and to Joe 

Hancock, who lovingly read and edited versions of this thesis. I would also like to extend thanks 

to Anna Patience and Andrew Lavery for their assistance in formatting the document, and to 

Ranjeeni Ram whose administrative assistance made the everyday tasks a lot easier. 

Good company always makes a long journey more enjoyable, and I am grateful to Kate Perry, 

Francesca Fogarty and Jade Antoine for their support and friendship along the way. Also, thanks 

to the wider group in the Department of Psychological Medicine, and the staff at Atlantis 

Healthcare for their camaraderie and encouragement during the last few years.  

I am very fortunate with the family that I have, especially my parents who provide support and 

inspiration. Thanks to them, and my grandparents Helen and Harold for having laid down the 

path.  It feels a great achievement to have followed in their footsteps.  

I would also like to extend my gratitude to the women who participated in this research for their 

generosity of time and spirit. Having the opportunity to speak with them about their experiences 

was one of the most meaningful and rewarding aspects of this research. 

Finally, thank you to the University of Auckland, and the Foundation for Research, Science & 

Technology for the funding that supported my studies. 



 

  

iv 

C 
TABLE OF CONTENTS 

ABSTRACT .......................................................................................................................... II 

ACKNOWLEDGEMENTS ................................................................................................ III 

LIST OF TABLES ........................................................................................................... VIII 

LIST OF FIGURES .............................................................................................................. X 

Breast Cancer and Treatment ................................................................................................ 1 

1.1 Breast Cancer Incidence ............................................................................................................................1 

1.2 Breast Cancer Classification ......................................................................................................................2 

1.2.1 Histopathological Types of Breast Cancer ..................................................................................................................3 

1.2.2 Molecular Features of Breast Cancer ...........................................................................................................................4 

1.2.3 Staging of Breast Cancer.................................................................................................................................................5 

1.3 Factors Affecting Prognosis......................................................................................................................6 

1.4 Risk Factors for the Development of Breast Cancer ............................................................................9 

1.4.1 Sex and Age ......................................................................................................................................................................9 

1.4.2 Endogenous and Exogenous Hormones and Breast Cancer Risk..........................................................................9 

1.4.3 Family History and Genetic Factors ......................................................................................................................... 12 

1.4.4 Other Risk Factors ....................................................................................................................................................... 12 

1.5 Breast Cancer Detection ......................................................................................................................... 13 

1.6 Breast Cancer Treatment ........................................................................................................................ 14 

1.6.1 Stages of Treatment ...................................................................................................................................................... 15 

1.6.2 Types of Treatment for Breast Cancer ..................................................................................................................... 16 

1.7 Adjuvant Endocrine Therapy for Early-Stage Hormone Receptor Positive Breast Cancer ........ 22 

1.7.1 Tamoxifen ...................................................................................................................................................................... 23 

1.7.2 Aromatase Inhibitors ................................................................................................................................................... 24 

1.7.3 Tamoxifen versus Aromatase Inhibitors: Trial Results .......................................................................................... 25 

1.8 Summary ................................................................................................................................................... 35 

Adherence to Adjuvant Endocrine Therapy ........................................................................ 38 

2.1 Defining Adherence ................................................................................................................................ 38 

2.2 Measuring Adherence ............................................................................................................................. 39 

2.3 Rates of Nonadherence to Oral Endocrine Therapy ......................................................................... 45 

2.3.1 Adherence Over the Course of Treatment .............................................................................................................. 45 

2.3.2 Adherence Across Clinical Trial and Community settings .................................................................................... 47 



 

  

v 

2.3.3 Adherence and Measurement ..................................................................................................................................... 48 

2.3.4 Adherence and Type of Endocrine Therapy ........................................................................................................... 51 

2.4 Effects of Medication Nonadherence .................................................................................................. 52 

2.5 Factors Associated with Medication Nonadherence .......................................................................... 53 

2.5.1 Treatment Factors ........................................................................................................................................................ 54 

2.5.2 System Factors .............................................................................................................................................................. 59 

2.5.3 Personal Factors ............................................................................................................................................................ 62 

2.6 Summary ................................................................................................................................................... 67 

Side Effects of Adjuvant Endocrine Therapy: Types, Assessment and Aetiology ............. 70 

3.1 Side Effects of Adjuvant Endocrine Therapy: Types, Rates and Impacts ..................................... 71 

3.2 Factors Contributing to Variance in Reported Side Effects ............................................................. 76 

3.2.1 Biological and Clinical Factors ................................................................................................................................... 76 

3.2.2 Side Effect Measurement ............................................................................................................................................ 78 

3.2.3 Self-Regulation .............................................................................................................................................................. 80 

3.3 Side Effect Management ........................................................................................................................ 92 

3.4 Summary and Future Directions ........................................................................................................... 96 

Assessing Factors Associated with Nonadherence to Aromatase Inhibitors ................... 100 

4.1 Introduction ........................................................................................................................................... 100 

4.2 Aims and Hypotheses ........................................................................................................................... 101 

4.2.1 Hypotheses ................................................................................................................................................................... 102 

4.3 Method .................................................................................................................................................... 103 

4.3.1 Design and Power Analysis ....................................................................................................................................... 103 

4.3.2 Participants and Procedure ....................................................................................................................................... 103 

4.3.3 Measures ....................................................................................................................................................................... 104 

4.3.4 Statistical Analysis ....................................................................................................................................................... 108 

4.4 Results ..................................................................................................................................................... 109 

4.4.1 Sample Characteristics ............................................................................................................................................... 109 

4.4.2 Medication Adherence ............................................................................................................................................... 111 

4.4.3 Personal Factors and Nonadherence ...................................................................................................................... 112 

4.4.4 Treatment Factors and Adherence .......................................................................................................................... 115 

4.4.5 System Factors and Adherence ................................................................................................................................ 116 

4.4.6 Preferences for Support ............................................................................................................................................. 117 

4.4.7 A Model of Nonadherence ....................................................................................................................................... 117 

4.5 Discussion ............................................................................................................................................... 118 

4.6 Conclusions and Future Directions .................................................................................................... 123 

Predicting Symptoms and Nonadherence Among Women Taking Adjuvant 
Endocrine Therapy ............................................................................................................ 126 

5.1 Introduction ........................................................................................................................................... 126 

5.2 Study Aims .............................................................................................................................................. 126 



 

  

vi 

5.3 Hypotheses ............................................................................................................................................. 127 

5.3.1 Symptoms ..................................................................................................................................................................... 127 

5.3.2 Nonadherence to Endocrine Therapy .................................................................................................................... 128 

5.3.3 Thoughts about Stopping Endocrine Therapy ...................................................................................................... 128 

5.4 Study Design and Power Analysis ....................................................................................................... 129 

5.5 Participants and Procedure .................................................................................................................. 130 

5.6 Measures.................................................................................................................................................. 132 

5.6.1 Predictor Variables ..................................................................................................................................................... 132 

5.6.2 Criterion Variables ...................................................................................................................................................... 133 

5.6.3 Covariates ..................................................................................................................................................................... 134 

5.7 Statistical Analyses ................................................................................................................................. 135 

5.8 Results ..................................................................................................................................................... 136 

5.8.1 Sample Characteristics ............................................................................................................................................... 136 

5.8.2 Symptoms ..................................................................................................................................................................... 139 

5.8.3 Hypothesis Testing: Predictors of Symptoms ....................................................................................................... 141 

5.8.4 Predicting Symptom Severity .................................................................................................................................... 146 

5.8.5 Predicting The Number of Reported Symptoms .................................................................................................. 147 

5.8.6 Predicting Attribution of Symptoms to Endocrine Therapy .............................................................................. 148 

5.8.7 Nonadherence to Endocrine Therapy .................................................................................................................... 149 

5.8.8 Hypothesis Testing: Nonadherence to Endocrine Therapy ............................................................................... 149 

5.8.9 Predicting Nonadherence to Endocrine Therapy ................................................................................................. 151 

5.8.10 Hypothesis Testing: Thoughts about Stopping Endocrine Therapy ................................................................. 152 

5.8.11 Predicting Thoughts about Stopping Endocrine Therapy .................................................................................. 154 

5.8.12 Exploratory Analyses ................................................................................................................................................. 155 

5.9 Discussion ............................................................................................................................................... 160 

5.10 Conclusions and Future Directions .................................................................................................... 171 

General Discussion ............................................................................................................ 174 

6.1 Clinical Implications .............................................................................................................................. 175 

6.1.1 Identifying Patients at Risk ....................................................................................................................................... 175 

6.1.2 Implications for Symptom Management ................................................................................................................ 175 

6.1.3 Implications for the Timing of Psychological Screening ..................................................................................... 176 

6.2 Future Directions................................................................................................................................... 177 

6.3 Conclusion .............................................................................................................................................. 178 

APPENDICES ................................................................................................................... 181 

Appendix A – Overview of Clinical Trials Comparing Tamoxifen and Aromatase Inhibitors ............ 181 

Appendix B – Results of Trials Comparing Tamoxifen and Aromatase Inhibitors ............................... 182 

Appendix C – Study 1 Invitation Letter ........................................................................................................ 183 

Appendix D – Participant Information and Consent ................................................................................. 184 

Appendix E – Questionnaire .......................................................................................................................... 188 



 

  

vii 

Appendix F – Reminder Letter....................................................................................................................... 207 

Appendix G – Intercorrelations Among Predictor Variables & Nonadherence (Study 1) ................... 208 

Appendix H – Study 2 Invitation ................................................................................................................... 209 

Appendix I – Participant Information and Consent ................................................................................... 210 

Appendix J – Baseline Questionnaire ............................................................................................................ 214 

Appendix K – Follow-up Questionnaire ...................................................................................................... 227 

Appendix L – Summary of Intercorrelations Among Predictor Variables & Symptom Severity 
Scores (Study 2) ....................................................................................................................... 238 

Appendix M – Summary of Intercorrelations Among Predictor Variables & Symptom Count 
(Study 2) .................................................................................................................................... 239 

Appendix N – Summary of Intercorrelations Among Predictor Variables & Symptom Attribution 
(Study 2) .................................................................................................................................... 240 

Appendix O – Summary of Intercorrelations Among Predictor Variables and Nonadherence 
(Study 2) .................................................................................................................................... 241 

Appendix P – Summary of Intercorrelations Among Predictor Variables & Thoughts about 
Stopping Treatment (Study 2) ............................................................................................... 242 

REFERENCES ................................................................................................................. 243 

 



 

  

viii 

T 
LIST OF TABLES 

Table 1.1: Overview of the clinical tumour node metastasis (TNM) staging system .......................... 7 

Table 1.2: Factors associated with risk of breast cancer recurrence ...................................................... 8 

Table 2.1: Methods for assessing medication adherence ....................................................................... 44 

Table 2.2: Rates of nonadherence to oral endocrine therapy ............................................................... 50 

Table 3.1: Overview of side effects associated with tamoxifen and aromatase inhibitors ............... 73 

Table 4.1: Descriptive data for scales ..................................................................................................... 109 

Table 4.2: Sample characteristics ............................................................................................................. 110 

Table 4.3: Results of pairwise comparisons of adherence and ethnicity ........................................... 113 

Table 4.4: Mean differences between adherent and nonadherent groups on personal 
variables.................................................................................................................................... 114 

Table 4.5: Results of logistic regression with nonadherence as the dependent variable ................. 118 

Table 5.1: Participant demographics ...................................................................................................... 137 

Table 5.2: Clinical characteristics ............................................................................................................ 138 

Table 5.3: Descriptive data for illness perceptions, beliefs about medicines, negative affect, 
fear of recurrence, anxiety and depression ......................................................................... 143 

Table 5.4: Correlations between baseline illness and medication beliefs and fear of 
recurrence, and symptoms reports at follow-up ................................................................ 145 

Table 5.5: Summary of hierarchical regression predicting symptom severity at follow-up 
from baseline symptom severity, illness beliefs, perceived sensitivity to medicine 
and negative affect .................................................................................................................. 147 

Table 5.6: Summary of hierarchical regression predicting symptom count at follow-up from 
baseline symptom count, illness and sensitivity to medicine beliefs, negative 
affect, fear of recurrence, age and prior treatment ............................................................ 148 

Table 5.7: Summary of multiple linear regression predicting symptom attribution at follow-
up from baseline illness beliefs, perceived sensitivity to medicines, depression and 
age ............................................................................................................................................. 148 

Table 5.8: A comparison of adherent and nonadherent groups on illness and medication 
beliefs, symptoms and fear of recurrence ........................................................................... 150 

Table 5.9: Summary of logistic regression with nonadherence at follow-up as the dependent 
variable and baseline illness beliefs, symptom reports, age and comorbidity as 
predictor variables .................................................................................................................. 152 

Table 5.10: Correlations between thoughts about stopping endocrine therapy and illness and 
medication beliefs, symptoms, depression, negative affect and fear of recurrence ...... 153 



 

  

ix 

Table 5.11: Summary of multiple linear regression predicting thoughts about stopping 
endocrine therapy at follow-up from symptom severity and baseline illness and 
medication beliefs ................................................................................................................... 155 

Table 5.12: Correlations between illness perceptions at follow-up and symptom reports at 
follow-up .................................................................................................................................. 156 

Table 5.13: Nonadherence and treatment control beliefs at baseline and follow-up ...................... 157 

Table 5.14: The effectiveness of symptom management strategies and their associations with 
symptom reports at follow-up .............................................................................................. 159 

 



 

  

x 

F 
LIST OF FIGURES 

Figure 2.1: Overview of factors associated with nonadherence to medication ................................. 56 

Figure 3.1: The self-regulatory model of illness ...................................................................................... 83 

Figure 4.1: Percent of self-reported nonadherence over 30 days ....................................................... 112 

Figure 4.2: Percentage of women reporting side effects of aromatase inhibitors ........................... 115 

Figure 5.1: Flow chart of participant recruitment ................................................................................ 131 

Figure 5.2: The proportions of women reporting symptoms at baseline and follow-up ............... 140 

Figure 5.3: Percent of reported symptoms at follow-up and symptom attribution to 
endocrine therapy ................................................................................................................... 142 

Figure 5.4: Percentage of sample attributing cancer to different causes ........................................... 145 

Figure 5.5: Illness perceptions at baseline and follow-up .................................................................... 155 

Figure 5.6: Fear of recurrence at baseline and follow-up .................................................................... 158 

 

 

 

 



 

  

xi 

…caminante, no hay camino, se hace camino al andar… 

A. Machado 

 



 

 

1 

1 

BREAST CANCER AND TREATMENT 

Breast cancer is the most common cancer to affect women. Although it is often viewed as one 

disease, there are currently 18 identifiable types of breast cancer. Despite this diversity, recent 

investigations on the molecular features of breast cancer have shown that the majority of tumours 

are hormone receptor positive. This means that circulating estrogen, progesterone or both can 

fuel tumour cell growth. Progress in the classification of histopathological and molecular features 

of the disease has fuelled advances in breast cancer treatment. In particular, there have been 

considerable developments in the area of adjuvant endocrine therapy, which is typically prescribed 

following surgery and any chemotherapy and/or radiotherapy, with the aim of preventing breast 

cancer recurrence. Tamoxifen has been considered the gold standard of adjuvant endocrine 

therapy for many years. However, this title has been challenged by the development of a new class 

of drug called aromatase inhibitors (AIs). Trials are ongoing to compare the relative efficacy of 

AIs with tamoxifen, to examine their different side effect profiles and to determine which 

treatment, either alone or in combination carries most therapeutic benefit depending on the 

characteristics of both the tumour and the patient.  

This chapter places particular emphasis on discussing the efficacy and tolerability of adjuvant 

endocrine therapy among women diagnosed with hormone receptor positive early-stage breast 

cancer, as this population forms the focus of the doctoral research. The chapter also provides 

information on the context of this treatment by first presenting an overview of the incidence of 

breast cancer and then discussing the different subtypes of the disease and their impacts on 

patient prognosis. Of course, treatment modifies patient prognosis and the stages of breast cancer 

treatment including neo adjuvant, primary and adjuvant treatment are described, as are the types 

of treatments that may be offered. Discussion then turns to a review of trials comparing the 

efficacy and side effects of AIs with tamoxifen.  

1.1  BREAST CANCER INCIDENCE  

Globally, breast cancer is the most common cancer among women with an annual incidence of 

almost 1.4 million (Ferlay et al., 2008). It is also the leading cause of cancer death (Jemal et al., 
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2011). However, the incidence of breast cancer varies, with developed regions like Europe, 

Australia, New Zealand and North America showing a higher incidence compared with less 

developed regions such as Africa and Central America (Jemal, Center, DeSantis, & Ward, 2010). 

Higher rates in more developed countries are attributed to increased industrialisation, screening 

programs that lead to better detection of early-stage disease (e.g., Smith et al., 2006), and greater 

exposure to risk factors such as obesity and later age at first pregnancy (Colditz, 2005). Aging 

populations also contribute to the incidence of breast cancer (Nabholtz et al., 2009), and 

irrespective of geography, the rates of breast cancer are rising (Smith et al., 2006). 

In New Zealand, data from 2008 showed that breast cancer was the most commonly diagnosed 

cancer, accounting for 28% of all new female cancer registrations, and was also the leading cause 

of cancer death (Ministry of Health, 2011). As in other parts of the world, the incidence of breast 

cancer in New Zealand has been rising from 114 women per 100,000 in 1981–1986 to 170 

women per 100,000 diagnosed per year in 2001–2004. Rates vary by ethnic group and Māori 

women have the highest incidence of breast cancer. However, rates have recently been rising 

among Asian and Pacific Island women (Blakely, Shaw, Atkinson, Cunningham, & Safarti, 2011; 

Cunningham, Shaw, Blakely, Atkinson & Safarti, 2010). Next to Western Europe, Australia and 

New Zealand have the highest incidence of breast cancer (Jemal et al., 2011).  

Along with increasing incidence, there has been a parallel decrease in mortality from breast cancer 

in more industrialised countries (Brenton, Carey, Ahmed, & Caldas, 2005; Peto et al., 2000; Smith 

et al., 2006). This decline is attributed to earlier detection as well as advances in the treatment of 

early (Early Breast Cancer Trialist Collaborative Group [EBCTCG], 2005) and metastatic disease 

(Andre et al., 2004; Giordano et al., 2004). The corollary of this is that the number of women who 

have survived or who are living with breast cancer has increased. Globally there are an estimated 

4.4 million breast cancer survivors (Parkin, Bray, Ferlay, & Pisani, 2005). These survivors are 

often engaged in long-term follow-up care including surveillance for breast cancer recurrence, and 

depending on the type of breast cancer, may be prescribed ongoing treatment to mitigate the risk 

of recurrence.  

1.2  BREAST CANCER CLASSIFICATION 

Research on the classification of breast cancer has evolved over time from an understanding of 

the disease as a homogeneous entity to one that varies according to histological (cellular) and 

morphological (form) characteristics. More recently, focus has expanded to identify molecular 

features of the disease, including examination of genetic mutations and receptor characteristics of 

the tumour cells. As a result of ongoing research, breast cancer is now understood as a collection 
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of several diseases that differ at both the biological and clinical level, but which affect the same 

organ (Dedeurwaerder, Fumagalli, & Fuks, 2011; Perou et al., 2000; Sorlie et al., 2001; Vargo-

Gogola & Rosen, 2007). Refinements in classification have led to better understanding of the 

behaviour and prognosis of various types of breast cancer, and have helped support development 

of a greater range of treatment options (Singletary & Connolly, 2006). The following sections 

provide an overview of the histological and molecular types of breast cancer, as well as an 

overview of the system used for staging breast cancer. 

1.2.1  HISTOPATHOLOGICAL TYPES OF BREAST CANCER  

Breast cancers are carcinomas that arise from the epithelial cells of the breast (Weigelt & Reis-

Filho, 2009). Histopathological analysis of breast cancer involves microscopic analysis of a tumour 

sample excised through surgery. The analysis is aimed at establishing the type of breast cancer as 

well as the tumour grade. The tumour grade is based on the degree of differentiation of the cancer 

cells from normal cells and on the growth rate of the cancer cells, which is an indication of the 

tumour’s aggressiveness (Elston & Ellis, 1991). Together, these factors are used to establish 

cancer prognosis (Ellis et al., 1992).  

According to a recent report from the World Health Organisation, there at least 18 different 

histological types of breast cancer (Ellis et al., 2003). The most common of these are ductal and 

lobular. These terms do not refer to the site of origin of the tumour within the breast. Instead, 

they refer to the histopathological and immunohistochemical profiles of the tumours (Weigelt & 

Reis-Filho, 2009). Ductal breast cancers occur at a higher rate than lobular forms (Phipps, Li, 

Kerlikowske, Barlow, & Buist 2011), and comprise between 50 to 80% of all cases (Ellis et al., 

2003). However, the incidence of lobular breast cancers is increasing more rapidly than ductal 

forms (Arpino, Bardou, Clark, & Elledge, 2004). Pathologists have also identified specific 

architectural patterns that are consistently associated with distinctive clinical presentations and 

outcomes in breast cancer. These patterns are called histological special types (e.g., medullary, 

papillary & tubular types), and they account for up to 25% of all breast cancers (Ellis et al., 2003). 

These more invasive breast cancers differ in their clinical characteristics and in prognoses, with 

some forms (e.g., inflammatory breast cancer) related to greater risk of mortality than other forms 

(e.g., locally advanced cancer) (Anderson et al., 2003). 

Along with type, breast cancers are further characterised by whether the cancer cells remain 

localised to the lobules/ducts or whether they have spread to the breast tissue or beyond. 

Localised breast cancers are termed ‘in situ’, and those that have spread are labelled invasive. 

Invasive breast cancers are more aggressive than those in situ and have greater potential to 
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metastasise. Although the subject of debate, it is thought that breast cancer progresses through 

defined pathological and clinical stages that evolves from ductal hyperproliferation, to in situ and 

then invasive cancer, which finally develops into metastatic disease (Polyak, 2007; Virnig, Tuttle, 

Shamliyan, & Kane, 2010). Ductal carcinoma in situ is considered a noninvasive, early-stage lesion 

that is more commonly diagnosed now due to improvements in breast imaging technology and 

screening programmes (Virnig et al., 2010). It is thought to be a precursor of invasive ductal 

carcinoma (Polyak, 2007) and if left untreated may have a higher potential of developing into 

invasive disease (Virnig et al., 2010). 

1.2.2  MOLECULAR FEATURES OF BREAST CANCER  

In addition to the histopathological types of breast cancer described above, breast cancers are also 

classified by their molecular type. The shift to profiling the molecular features of breast cancer has 

been aimed at improving understanding of the origins of the cancer, as well as improving 

treatment by tailoring it to specific forms of the disease. There is some disagreement on the 

number of molecular subtypes but at least three main categories have been identified: basal-like, 

luminal, and human epidermal growth factor receptor 2 positive (HER2+) (Dedeurwaerder et al., 

2011; Perou et al., 2000; Park 2011; Weigelt et al., 2008). These classes are identified based on 

genetic mutations and or status of the breast cancer tumour receptor cells (e.g., Sorlie et al., 2001). 

HER2 genes are present in normal cells. However, in HER2+ breast cancer there is an 

abnormally high number of HER2 genes, which results in over-expression of the HER2 protein 

(e.g., Hortobagyi, 1998). In turn, this over-expression causes cancer cells to grow and spread more 

quickly. Approximately 10–20% of tumours have HER2 overexpression, which is predictive of 

more aggressive disease (e.g., Houssami, Cuzick, & Dixon, 2006; Slamon et al., 1987) and a higher 

rate of recurrence (Rotonda, Guillemin, Bonnetain, & Conroy, 2011). 

The luminal subtypes of breast cancer are sensitive to hormone production, and comprise the 

most common subtype of breast cancer (Millikan et al., 2008). They may be estrogen receptor 

positive, progesterone receptor positive, or both. This means that cancer cell proliferation is 

increased when tumour surface receptors bind with circulating and/or locally produced estrogen 

and progesterone. Lobular and ductal breast cancers are more likely to be of the luminal subtype 

and therefore more likely to be hormone receptor positive than other forms of the disease 

(Arpino et al., 2005; Li, Uribe, & Daling, 2005). The luminal subtypes are differentiated by their 

degree of proliferation with luminal A considered lowly proliferative and luminal B cancers 

considered highly proliferative (Dedeurwaerder et al., 2011). Research indicates that between 70–

80% of breast cancers are hormone receptor positive (Milani, Jha, & Potter, 2009, Dowsett et al., 
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2010) and estrogen and progesterone status have been the focus of extensive research aimed at 

improved understanding of prognosis and treatment. Findings show that compared to other types 

of breast cancer, hormone receptor positive breast cancer has a better clinical response to 

hormone treatments that disrupt the effects of estrogen on the tumour receptors (Early Breast 

Cancer Trialists’ Collaborative Group [EBCTCG], 2005). Since it has been found that hormone 

receptor status has both prognostic and predictive implications, assessment of the estrogen 

receptor has been recommended as a universal standard of care especially for invasive cancers 

(Hammond et al., 2010). With more frequent testing, it is expected that the known incidence of 

hormone receptor positive breast cancers will rise (Anderson, Katki, & Rosenberg, 2011).  

Basal-like breast cancer is considered a ‘triple negative’ molecular type in that it is estrogen and 

progesterone receptor negative as well as HER2 negative. This form of breast cancer is found at a 

higher rate among carriers of the BRCA1 gene and although it typically presents at an earlier stage 

of disease, it carries a poorer prognosis than other subtypes of breast cancer (Sorlie et al., 2001). 

This is due to its higher rate of proliferation and because it does not respond as well as luminal 

and HER2 subtypes to targeted therapies (Foulkes, Smith, & Reis-Filho, 2010; Schneider et al., 

2008). However, research suggests that at least a subgroup of women with triple negative breast 

cancer respond well to specific types of chemotherapy (Foulkes et al., 2010). 

1.2.3  STAGING OF BREAST CANCER  

In addition to being characterised by type, grade, and molecular features, breast cancers are 

further classified by the size of the tumour and whether cancer cells have spread to nearby lymph 

nodes, which is an important predictor of prognosis (Shapiro & Recht, 1994). The American Joint 

Committee on Cancer (7th edition) (Edge et al., 2010) includes a detailed system of clinical and 

pathological staging of breast cancer called the TNM (tumour-node-metastasis) system. The TNM 

staging system has been developed to classify breast cancers according to three factors: T) the size 

of the primary tumour; N) the number of lymph nodes involved; and M) any distant metastases. 

In this system, breast cancer is identified as falling into one of four main stages based on the 

severity of the cancer, and staging is based on factors such as the size and location of the tumour, 

the number of tumours present, and whether the cancer has spread to any lymph nodes. Research 

indicates that within the first 10 years of diagnosis, only 5–12% of patients with stage I/II breast 

cancer will die of the disease compared to more than 60% and 90% of those patients with stage 

III and IV disease respectively (Bland et al., 1998). Stages I through III are considered early-stage 
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breast cancer, whereas Stage IV is considered metastatic disease. An overview of both the TNM 

system and stages I–III1 is presented in Table 1.1. 

The TNM system for clinical staging is based on information from the clinical exam, breast 

imaging (e.g., mammography or ultrasound) and on diagnostic biopsy. This information is 

gathered before treatment and is used to select treatment options and estimate prognosis. In 

recent versions of the TNM system, there is also a ‘pathological’ staging system, which is based on 

clinical data plus those obtained through surgery and the pathology report (e.g., Edge et al., 2010). 

These pathological and clinical data provide more precise estimates of prognosis and to help guide 

adjuvant treatment (Singletary & Connolly, 2006). Although in common use, the TNM staging 

system has been criticised for treating breast cancer as a single entity, and failing to reflect recent 

advances in understanding of the molecular features of the disease. This limits its utility for 

identifying prognosis and directing treatments for specific subtypes (e.g., basal-like and HER2+ 

breast cancers) (Park et al., 2011) and some researchers have suggested that the system be updated 

to reflect various biomarkers of the disease (e.g., Perou et al., 2000). 

1.3  FACTORS AFFECTING PROGNOSIS  

Histopathological typing including identification of molecular features of breast cancer as well as 

TNM staging are important prognostic tools for predicting recurrence among women diagnosed 

with early-stage disease. As mentioned previously, some forms of breast cancer are associated 

with a worse prognosis (e.g., inflammatory carcinoma) compared to others (e.g., ductal carcinoma) 

(Anderson et al., 2003). Women may also be diagnosed with multiple focal tumours, and this 

diagnosis is associated with worse prognosis (Coombes & Boyage, 2005). 

Molecular types are also associated with different prognoses and responses to treatment (Polyak, 

2007). Generally, basal-like tumours are thought to have the worst prognosis and women 

diagnosed with this type are more likely to have a recurrence within three years of diagnosis. They 

also have a higher rate of mortality from the disease within the first five years after diagnosis 

(Dent et al., 2007).  

 

 

                                                 

1 Note: Stage IV breast cancer is that which has metastasised (e.g., M1) and is not included in Table 1.2 nor is the pathological 
staging system.  
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Table 1.1: Overview of the clinical tumour node metastasis (TNM) staging system 

Primary Tumour (T) Regional Lymph Nodes (N)** Distant Metastases (M) 

Tx Primary tumour 

cannon be 

assessed 

T1 Tumour ≤ 20 mm 

IGD* 

T4 Tumour of any size with direct 

extension to the chest wall and/or 

to the skin  

NX Regional lymph node cannot be 

assessed 

M0 No clinical or radiographic evidence of distant metastases 

T0 No evidence of 

primary tumour 

T1mi Tumour ≤ 1mm IGD T4a Extension to the chest wall, not 

including only pectoralis muscle 

adherence/invasion 

N0 No regional lymph node metastases cMo(i+) No clinical or radiographic evidence of distant metastases, 

but deposits of molecularly or microscopically detected 

tumour cells in circulating blood, bone marrow, or other 

nonregional nodal tissue that are no larger than 0.2 mm in a 

patient without symptoms or signs of metastases 

Tis Carcinoma in situ T1a Tumour > 1mm but ≤ 

5mm IGD 

T4b Ulceration and/or ipsilateral 

satellite nodules and/or edema, 

which do not meet the criteria for 

inflammatory carcinoma 

N1 Metastases to movable ipsalateral level I, 

II axillary nodes 

M1 Distant detectable metastases as determined by classic 

clinical and radiographic means and/or histologically proven 

larger than 0.2 mm 

Tis 

(DCIS) 

Ductal 

carcinoma in situ 

T1b Tumour > 5 mm but ≤ 

10mm IGD 

T4c Both T4a and T4b N2 Metastases in ipsilateral level I, II axillary 

lymph nodes that are clinically fixed or 

matted; or in clinically detected 

ipsilateral internal mammary nodes in the 

absence of clinically evident axillary 

lymph node metastases 

Anatomic Stage/Prognostic Groups for Early Stage Breast Cancer 

Stage 0 Tis N0 M0 

Stage IA T1 N0 M0 

Stage IB T0 N1mi M0 

Tis (LCIS) Lobular 

carcinoma in situ 

T1c Tumour > 10 mm but 

≤ 20 mm IGD 

T4d Inflammatory carcinoma N2b Metastases only in clinically detected 

ipsilateral internal mammary nodes and 

in the absence of clinically evident level 

I, 11 axillary lymph node metastases 

T1 N1mi M0 

Stage IIA T0 N1 M0 

T1 N1 M0 

T2 N0 M0 

Tis -

Paget’s 

Paget’s disease 

of the nipple with 

no tumour 

T2 Tumour > 20 mm but 

≤ 50mm IGD 

N3a Metastases in ipsilateral infraclavicular 

lymph node(s) 

Stage IIB T2 N1 M0 

T3 N0 M0 

Stage IIA T0 N2 M0 

T1 N2 M0 

T3 Tumour > 50 mm IGD N3b Metastases in ipsilateral internal 

mammary lymph node(s) and axillary 

lymph nodes(s) 

T2 N2 M0 

T3 N1 M0 

T3 N2 M0 

Stage IIIB T4 N0 M0 

N3c Metastases in ipsilateral supraclavicular 

lymph node(s) 

T4 N1 M0 

T4 N2 M0 

Note. *IGD, in greatest dimension; **Clinically apparent as defined by imagine or clinical examination; DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ. 
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In contrast, tumours that are luminal (i.e., hormone receptor positive) are associated with the best 

prognosis (Voduc et al., 2010). However, the likelihood of recurrence increases if either of the 

estrogen or progesterone receptors are negative. For example estrogen receptor negative, 

progesterone receptor positive breast cancer is associated with higher rates of recurrence than 

tumours that test positive for both hormone receptors (Mauriac et al., 2007). Tumours may be of 

a mixed molecular type (i.e., both hormone receptor positive and HER2+) and are associated with 

worse prognosis than those that are positive for only hormone receptor tumours. However, these 

mixed cases represent only about 7–8% of breast cancers (Kahán, 2011). 

Despite advances in the understanding of the molecular and histopathological types of cancer, 

node status, which is a measure of whether the cancer has spread to nearby lymph glands, remains 

one of the most important predictors of cancer recurrence (Colleoni & Giobbie-Hurder, 2010). 

Tumour stage and grade, and vascular invasion also predict recurrence (Mauriac et al., 2007), as 

does age, with a younger age at diagnosis associated with a higher risk of recurrence, irrespective 

of breast cancer type (Virnig et al., 2010). Table 1.2 summarises these factors according to low, 

medium and high levels recurrence risk. These risk categories along with information about 

menopausal status help to direct approach to treatment.  

Table 1.2: Factors associated with risk of breast cancer recurrence 

Risk Category 

Low Risk Node negative AND all of the following features: 

pT ≤ 2 cm, AND 

Grade 1, AND 

Absence of peritumoral vascular invasion, AND 

HER2/neu gene neither overexpressed nor amplified, AND 

Age  35 years 

  

Intermediate Risk Node negative AND at least one of the following features: 

pT > 2 cm, OR 

Grade 2–3, OR 

Presence of peritumoral vascular invasion, OR 

HER2/neu gene overexpressed or amplified, OR 

Age < 35 years 

Node positive (1–3 involved nodes) AND 

HER2/neu gene neither overexpressed nor amplified 

  

High Risk Node positive (1–3 nodes) AND 

HER2/neu gene overexpressed or amplified 

Node positive (4 or more nodes involved) 

Note. Table adapted from Goldhirsch et al., 2005. pT = pathological classification of the tumour. 
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1.4  RISK FACTORS FOR THE DEVELOPMENT OF BREAST CANCER 

As discussed below, the strongest risk factors for the development of breast cancer appear to be 

linked to age, sex, and hormonal fluctuations, especially in cases where the tumours are found to 

be hormone receptor positive. A genetic predisposition and lifestyle factors have also been 

identified as risk factors. However, it appears that different types of breast cancer have unique 

origins and ongoing research efforts are aimed at identifying specific risk factors for the different 

types of this disease.  

1.4.1  SEX AND AGE  

Sex and age are two of the strongest predictors of developing breast cancer. Although breast 

cancer does affect men, the incidence is reported as less than 1% of cases (Jemal et al., 2009). Due 

to its rarity, comparatively little research has focused on the aetiology, detection and treatment of 

breast cancer in men. With regards to age, research shows that among women, the risk of 

developing breast cancer increases steadily during the reproductive years and then increases more 

slowly after the age of 50 (Key, Verkasalo, & Banks, 2001). Younger age at first diagnosis is a 

significant predictor of a subsequent breast cancer, especially if the tumour is hormone receptor 

negative (Bouchardy et al., 2011; Ji & Hemminki, 2007). 

1.4.2  ENDOGENOUS AND EXOGENOUS HORMONES AND BREAST CANCER 

RISK  

Estrogens appear to have a significant role in the development of breast cancer by their effect of 

increasing the rate of cell division in the breast tissue. This reduces the time available for DNA 

repair (Santen & Harvey, 1999) and provides a stimulus for the proliferation of hormone receptor 

positive tumours (Pfeiler et al., 2011). The development of breast cancer is associated with 

lifetime cumulative exposure to estrogen and elevated levels of plasma estrogen (Endogenous 

Hormones and Breast Cancer Collaborative Group, 2002), and a number of established risk 

factors for the development of breast cancer relate to increased exposure to hormones. This is 

true whether the hormones are associated with endogenous factors such as reproduction and 

postmenopausal obesity or exogenous factors such as hormone replacement therapy or the 

contraceptive pill (e.g., Beral et al., 2003; Enger, Ross, Paganini-Hill, Carpenter, & Bernstein, 

2000). 

Reproductive factors such as age at first menstruation and menopause, age at first childbirth, and 

the total number of children (parity) affect the exposure to endogenous systemic and cycling 

reproductive hormones (e.g., Kelsey, Gammon, & John, 1993; Hankinson Colditz & Willett, 2004; 
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Hankinson & Eliassen, 2007). The effect these factors have on breast cancer varies according to 

histopathological type. For example, increased parity has been associated with lower risk of 

developing lobular and ductal cancers but it associated with a greater risk for developing 

medullary breast cancer (Reeves, Pirie, Green, Bull, & Beral, 2009). Reproductive factors and their 

impact on circulating estrogens are considered key in the development of hormone receptor 

positive tumours (Althuis et al., 2004), especially of the lobular kind (Reeves et al., 2009). 

However, some of the findings are mixed, and there is yet to be a consensus on the mechanisms 

through which these reproductive factors affect the development of breast cancer (Phipps et al., 

2011). 

Research has shown a positive association between later age at first menstruation and reduced 

breast cancer risk (Key et al., 2001). However, the findings for these effects on the development 

of hormone receptor positive tumours is mixed with some studies showing that later onset was 

associated with lower incidence of hormone receptor positive tumours and others showing no 

effect of age of first menstruation (Britton et al., 2002; Cotterchio, Dreiger, Theis, Sloan, & Bahl, 

2003; Ma, Bernstein, Pike, & Ursin, 2006). Age at menopause has also been associated with breast 

cancer risk. The earlier a woman experiences menopause, the greater her reduction in breast 

cancer risk (Colditz, 2005; Key et al., 2001), and researchers have linked the decline in breast 

cancer incidence in women that begins around the age of 50 to menopause and a reduction in the 

impact of hormones on breast cancer development (Key et al., 2001).  

The number of children a woman has, her age at first birth and the spacing of births are also 

related to breast cancer risk and these factors may be more predictive of the development of 

hormone receptor positive disease. For example, research has shown that older age at first birth is 

associated with a 27% increase in the risk of developing estrogen and progesterone receptor 

positive breast cancer (Ma et al., 2006). Parity, or the number of children a woman gives birth to, 

is also associated with breast cancer. The greater the number of children a woman has, the lower 

her risk of developing hormone receptor positive breast cancer (Althuis et al., 2004; Ewertz et al., 

1990). In fact, a recent meta-analysis found that with each additional birth, the risk of developing 

hormone receptor positive breast cancer fell by 11% (Ma et al., 2006). Research has also shown 

that the closer together the births are, the lower the risk of developing breast cancer (Colditz 

2005). However, this is not true for all histopathological types, as women who have had multiple 

births may be at risk of developing basal-like (triple negative) breast cancer. Breastfeeding, 

especially for longer durations, has been found to be protective against the development of both 

hormone receptor positive and negative subtypes (Lipworth, Bailey, & Trichopoulos, 2000; Ma et 

al., 2006). 
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Obesity as defined by body mass index (BMI) has been linked with increased breast cancer risk 

(Cleary & Grossman, 2009; Renehan, Tyson, Egger, Heller, & Zwahlen) and this risk rises with 

increasing BMI (e.g., Enger et al., 2000). This is particularly true for postmenopausal obesity 

(Healy et al., 2009). Obesity is more consistently linked with hormone receptor positive rather 

than hormone receptor negative breast cancer (Althuis et al., 2004; Enger et al., 2000; Potter et al., 

1995). This is because estrogen is produced in adipose (fat) tissue and obesity has an effect on 

both local and circulating estrogen, which in turn influences tumour growth (Cleary & Grossman, 

2009; Healy et al., 2009). 

The impact of exogenous hormones through hormone replacement therapy on breast cancer risk 

has been a controversial topic over the years. However, recent research shows that its use to 

prevent symptoms of menopause is related to an increased risk of developing breast cancer, 

especially in preparations that include both progesterone and estrogen (Berel, 2003; Rossouw et 

al., 2002). However, the relation between hormone replacement therapy (HRT) and breast cancer 

risk changes with patterns of HRT use. For example, current HRT use has a stronger association 

to invasive lobular and tubular breast cancer than to invasive ductal cancer (Reeves, Beral, Green, 

Gathani & Bull, 2006), whereas past HRT use is more strongly associated with hormone receptor 

negative tumours (Colditz, Rosner, Chen, Homes, & Hankinson, 2004).  

Hormone replacement therapy is usually initiated around the time that women are still at an 

increased risk of developing breast cancer (Key et al., 2001). A duration of five years or more of 

HRT among current/recent users has been linked to an increased risk of breast cancer (Beral et 

al., 1997; Colditz et al., 1995; Hulka & Moorman, 2008). However, research has shown that 

therapy cessation diminishes excess risk over time (Beral et al., 1997; Ravdin et al., 2007). These 

findings led to a reduction in prescribing of HRT in 2003 and epidemiological data show a parallel 

decline in the incidence of breast cancer (Katalinic & Rawal, 2008; Ravdin et al., 2007), especially 

in countries where the peak prevalence of HRT use was high (Zbuk & Anand, 2011).  

The use of oral contraceptive pills is also associated with breast cancer. Their use is thought to 

confer a 25% increased risk of developing breast tumours, particularly those that are hormone 

receptor negative (Althuis et al., 2004). However, this pattern of association seems to depend 

upon the duration and timing of pill use. For example, a recent meta-analysis showed that use of 

oral contraception was associated with an increased risk of premenopausal breast cancer, 

particularly when used prior to the first full term pregnancy for a period of four or more years 

(Kahlenborn, Modugno, Potter, & Severs, 2006). The association between increased breast cancer 

risk and oral contraception also appears to be dependent on the type of pill used (Hunter et al., 

2010). However, with discontinuation of oral contraception breast cancer risk drops over time 
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such that women who have stopped taking the pill 10 years previously are no more likely to 

develop breast cancer than average (Key et al., 2001; The Collaborative Group on Hormonal 

Factors in Breast Cancer, 1996). 

1.4.3  FAMILY HISTORY AND GENETIC FACTORS  

Women who have a first-degree relative, such as a mother, affected by cancer are twice as likely to 

develop the disease. The risk is smaller for women who have a second-degree relative (e.g., 

grandmother) affected by breast cancer (Pharoah, Day, Duffy, Easton, & Ponder, 1997). The risk 

of a woman developing breast cancer increases along with the number of relatives diagnosed with 

the disease, and is also dependent on whether the affected relatives were diagnosed at an early age 

and/or had the disease in both breasts (Hulka & Moorman, 2008). Despite these familial risk 

factors, only 5–10% of breast cancers are considered inherited (Yang & Lippman, 1999), and 

most women who develop the disease do not have a family history of breast cancer (Key et al., 

2001). 

Recently, assessment of breast cancer risk has focused on genetic mutations that indicate 

predispositions to develop the disease. The most commonly cited mutations are found in the 

BRCA1 and BRCA2 genes (Hulka & Moorman, 2008). Studies have shown that carriers of these 

mutations have between a 37% to 56% lifetime risk of developing cancer by the age of 70 

(Thorlacius et al., 1998; Streuwing et al., 1997), and are more likely to develop basal-like breast 

cancer (Schneider et al., 2008; Foulkes et al., 2003). Given these risks, genetic testing and 

counselling are available for women with known or suspected risk factors (Young et al., 2009). 

1.4.4  OTHER RISK FACTORS  

The associations between breast cancer risk and dietary factors (e.g., fat intake and vitamins D and 

C) and lifestyle factors (e.g., cigarette smoking, alcohol, exercise) have also been studied. 

However, much of the research shows conflicting results in regards to their relation with 

hormone receptor positive and other types of breast cancer (Althuis et al., 2004; Hulka & 

Moorman, 2008; Yin et al., 2010). One consistent association that has been found is between 

increased alcohol consumption and increased risk of initial breast cancer as well as breast cancer 

recurrence (Hulka & Moorman, 2008; Kwan et al., 2010). The risk is dose dependent, with greater 

consumption related to greater risk, particularly for the development of hormone positive disease 

(Zhang et al., 2007). In contrast, some lifestyle factors have a protective effect on the risk of 

breast cancer. For example, reports indicate that physically active women have a 25% reduction in 

the risk of developing breast cancer compared with inactive women. Multiple biological 

mechanisms may contribute to the relation between activity and lowered risk, including reductions 
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in adipose tissue and associated levels of estrogens, as well as better regulation of insulin levels 

and reductions in chronic inflammation (Friedenreich, 2011). 

Psychosocial factors have also been explored for their impact on the development of breast 

cancer and again, findings are mixed. For example, a recent meta-analysis showed that for each 

study that reported positive associations between psychosocial factors and breast cancer there was 

another study finding no association. Despite these conflicting findings, there were some 

emerging trends. For example, repression of negative emotion and helplessness were positively 

correlated with breast cancer, whereas denial and/or minimisation coping were protective factors 

for overall disease outcome. Other factors such as loss events, social support and marital status 

were also related to the development of breast cancer (Garssen, 2004). These findings echo earlier 

reviews reporting a positive association between breast cancer and repressive coping, conflict 

avoidant personality style, and loss events, but which also report mixed findings (e.g., McKenna, 

Zevon, Corn, & Rounds, 1999). Methodological problems have been identified as a source of 

mixed findings and without evidence that is more concrete it appears that current data do not 

support the relation between psychosocial factors and breast cancer risk (McKenna et al., 1999; 

Bleiker, Hendriks, Otten, Verbeek, & Ploeg, 2008). 

1.5  BREAST CANCER DETECTION 

Breast cancer detection has been improved with implementation of screening programmes that 

allow for better identification of early-stage disease. At the same time, mortality from breast 

cancer has declined, as earlier detection through screening leads to a greater range of treatment 

options and better patient prognosis (e.g., Althuis, Dozier, Anderson, Devesa, & Brinton, 2005; 

Smith et al., 2006). There are several techniques used to detect breast cancer, and mammography 

is the most common. Mammography may be film or digital-based, with digital imaging better for 

women who are peri or postmenopausal and/or who have dense breasts (Pisano et al., 2005). 

Ultrasound and magnetic resonance imaging (MRI) may also be used to detect breast cancer. Both 

techniques have better sensitivity to detect breast cancer in dense breasts, but worse specificity 

than mammography (Irwig, Houssami, & van Vliet, 2004; Northacker et al., 2009; Saslow et al., 

2007). However, because of its cost, the use of MRI is only recommended for women at high risk 

of breast cancer (e.g., Saslow et al., 2007). Breast palpitation is another technique used to detect 

breast cancer and clinical breast examination and breast self-exam have been recommended 

practice for many years. However, due to frequent use of improper technique and/or high rates 

of false positives, breast self-exam as a primary screening tool is no longer recommended (e.g., 

Smith, Cokkinides, Brooks, Saslow, & Brawley, 2010). 
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Guidelines for screening vary somewhat in regards to recommendations on the age of initiation, 

timing of routine screening and methods of assessment. Recommendations also vary according to 

individual risk factors for the development of breast cancer. For example, the 2003 and 2007 

American Cancer Society Guidelines address routine screening and high risk screening 

respectively. For women with an average risk of developing breast cancer, recommendations are 

for regular clinical breast exam (every three years) between the ages of 20 and 39 along with 

awareness raising/counselling of breast cancer beginning from the age of 20. Additionally, annual 

mammography beginning at the age of 40 is recommended (Smith et al., 2010). In New Zealand, 

breast screening through mammography is available free for women aged between 45 and 69 

years (National Screening Unit, 2012).  

Once abnormalities are detected through breast screening, women may undergo different 

diagnositic procedures depending on the type of abnormality, and on the risk of breast cancer. 

Diagnostic mammography is indicated in the case of clinical symptoms of breast cancer, such as 

nipple discharge, palpable breast lump and/or painful breast (Barlow et al., 2002). 

Ultrasonography may also be used to obtain more fine-grained imaging of the breast and is 

typically undertaken following an abnormal screening mammogram in order to differentiate 

between solid and cystic breast masses and/or in women who are pregnant or under the age of 30 

with focal breast symptoms (e.g., Northacker et al., 2009). Further investigation of suspected 

cancer is typically undertaken through various forms of biopsy. Techniques such as fine needle 

aspiration and core needle biopsy allow for examination of breast tissue and a diagnosis based on 

the cellular properties of any symptomatic lesions (e.g., Ballo & Sneige, 1996). With the small 

samples of tissue that are removed from the breast and/or surrounding areas (e.g., lymph nodes), 

these techniques can be used to determine whether the suspected mass is benign or cancerous. If 

cancerous, the biopsy and subsequent tissue analysis can inform treatment decisions based on the 

qualities of the cancer (i.e., whether it is invasive or in situ) (Houssami, Cuzick, & Dixon, 2006). 

Depending on the results of the biopsy and other clinical indicators, women may undergo 

additional testing to identify whether or not there has been any distant spread of the cancer to 

sites such as the chest, liver and/or bone (e.g., Kaufmann, Goerner, Costa, Koul, & Bastert, 1992; 

Puglisi et al., 2005). 

1.6  BREAST CANCER TREATMENT  

Following breast cancer diagnosis, women proceed through a treatment continuum that may 

include all or some of neo adjuvant (i.e., prior to surgery), primary (i.e., surgery) and adjuvant (i.e., 

following surgery) treatments, as well as follow-up and surveillance. Progression through 
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treatment phases depends upon the type and severity of breast cancer and women may undergo 

surgery, radiation therapy, chemotherapy and/or endocrine therapy. A brief overview of 

treatment stages is presented in the following sections and is followed by a discussion of 

treatment types.  

1.6.1  STAGES OF TREATMENT  

Neo adjuvant systemic therapy is now widely used for women with locally advanced breast cancer 

(Kaufmann et al., 2007a). It is indicated prior to surgery to help reduce the size of the breast 

tumour in order to make it more operable and/or to improve the cosmetic outcome of surgery. 

Additionally, it facilitates assessment of clinical response to various treatment modalities (e.g., 

systemic endocrine therapy or chemotherapy), and the treatment technique may be adjusted 

according to response or resistance to specific therapies. Importantly, neo adjuvant therapy also 

improves disease free survival (Kaufmann et al., 2007a; Rugo, 2006). The type of treatment 

provided will depend on factors such as hormone receptor status of the tumour, lymph node 

status, the age and menopausal status of the patient, and tumour size and grade. Chemotherapy is 

indicated as neo adjuvant treatment for hormone receptor negative cancer, whereas hormone 

receptor positive tumours may be treated with both chemotherapy and endocrine therapy. The 

optimum duration of neo adjuvant treatment has yet to be established and likely varies according 

to patient and tumour characteristics. However, indications are for at least four cycles of 

chemotherapy followed by 3–4 months of endocrine therapy as long as there is no progression of 

the breast cancer (Kaufmann et al., 2006). 

As with neo adjuvant treatment, recommendations for primary treatment depend on the type of 

breast cancer and the extent to which it has spread. Generally, treatment aims to remove cancer 

cells located within the breast and/or axillary lymph nodes and tissue samples removed at the 

time of surgery may help to determine patient prognosis and options for adjuvant therapy. Along 

with surgery, primary radiotherapy may be used to reduce the risk of loco-regional recurrence 

(Hortobagyi, 1998). 

Even for patients who have undergone successful/curative surgery to remove breast cancer, there 

is still a significant risk of recurrence. Adjuvant treatments are recommended following primary 

therapy to reduce the risk of breast cancer recurrence and the negative impacts of recurrence on 

quality of life as well as subsequent death from breast cancer (EBCTCG, 2005; Northouse et al., 

2002). Adjuvant treatments to prevent recurrence may be either local or systemic. Radiation 

therapy is used as a local treatment aimed at destroying any remaining cancer cells at the primary 

tumour site. Systemic therapies such as chemotherapy and endocrine therapy target any remaining 
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deposits of disease (EBCTG, 2005). Adjuvant therapy is particularly recommended for women 

with node positive disease and with larger tumours, as it reduces the likelihood of both local and 

distant recurrences (Punglia, Morrow, Winer, & Harris, 2007). Along with screening programmes, 

advances in adjuvant treatments are thought to be one of the main reasons for increased breast 

cancer survival rates in recent years (Berry et al., 2005). 

Neo adjuvant, primary and adjuvant treatment may reduce the risk of breast cancer recurrence. 

However, the likelihood of both local and distant recurrence remains high after these treatments. 

Researchers differentiate between early and late stage recurrence. Early recurrences occur within 

the first five years after diagnosis and the risk of recurrence reaches its peak at two years following 

diagnosis (Mansell et al., 2009; Saphner, Tormey, & Grey, 1996). However, a significant 

proportion of breast cancer metastases occur later than five years after the initial diagnosis, and 

the risk of late recurrence is higher for women initially diagnosed with hormone receptor positive 

disease – even after receiving endocrine therapy (Brewster et al., 2008; EBCTCG, 2005; Hess, 

Pusztai, Budzar, & Hortobagyi, 2003; Natarajan et al., 2009). These ongoing risks highlight the 

need for continued patient follow up and surveillance for recurrent or new breast cancers. 

Guidelines for surveillance after initial breast cancer treatment differ slightly in the modalities of 

surveillance recommended. For example, the American Society for Clinical Oncology (ASCO) 

Guidelines highlight the importance of monthly breast self-exam, whereas guidelines from the 

National Health and Medical Research Council of Australia do not (NHMRC, 2001). In New 

Zealand, it is recommended that regular mammography is included in follow-up care and that 

continuity of care should be maintained by a clinician trained in breast cancer surveillance and 

shared with a general practitioner in appropriate circumstances (New Zealand Guidelines Group 

[NZGG], 2009).  

1.6.2  TYPES OF TREATMENT FOR BREAST CANCER  

Approaches to breast cancer treatment are varied and guidelines for treatment depend upon 

factors such as the type and stage of breast cancer, patient age, menopausal status, and overall 

health. Choice of treatment also depends on factors such as cost, local availability, and/or 

patient/provider preference (Nikkura et al., 2011). Treatment for breast cancer may include loco-

regional treatments to remove cancer cells from the breast and surrounding tissue through surgery 

or radiation treatment, and/or systemic treatments such as chemotherapy and endocrine therapy 

to inhibit growth of any circulating cancer cells. The optimal sequencing of chemotherapy, 

radiotherapy and adjuvant endocrine therapy is still being investigated (Adamowicz et al., 2009). 

However, it is generally agreed that the sooner radiotherapy is initiated the lower the risk of local 
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cancer recurrence (e.g., Recht et al., 1991). Similarly, the sooner that chemotherapy is initiated the 

greater the likelihood that any distant micrometastases may be eliminated (e.g., Buchholz et al., 

1999). The following sections provide an overview of the types of treatment for early-stage breast 

cancer. 

SURGERY  

Surgical approaches to treating breast cancer have evolved over time from more radical 

procedures to more conservative approaches aimed at preserving breast tissue. Mastectomy 

originated with the Halsted procedure in 1894, which involved surgical removal of the entire 

breast, muscles in the chest wall behind the breast, as well as level I, II and III lymph nodes. This 

technique was an improvement on previous treatment approaches. However, subsequent research 

found that women experienced late recurrence of breast cancer in spite of undergoing such a 

radical procedure (Adair Berg, Joubert, & Robbins, 1974). These findings led to the development 

of the modified radical mastectomy, which was associated with comparable effects on survival as 

the radical mastectomy but with less surgical morbidity (Fisher et al., 2002). The modified 

mastectomy includes removal of the breast, underlying fascia of the chest muscle, and level I and 

II lymph nodes (Fisher et al., 1985; Turner et al., 1981). The indications for this ‘simple’ 

mastectomy include multi-focal disease and larger tumour size (Berry & Gomez, 2009). More 

recently, skin-sparing mastectomies have been introduced to facilitate reconstruction of the breast 

following tumour removal. Research shows that this treatment is as effective as mastectomy in 

reducing local recurrence in women with early-stage disease (Simmons & Adamovich, 2003; 

Lanitis et al., 2010). Irrespective of type, common complications of mastectomy include 

postoperative haematomas, infection and skin flap necrosis (Berry & Gomez, 2009).  

Recently, breast-conserving treatment has become more common than mastectomy for treatment 

of early-stage breast cancer. Breast conserving therapy refers to lumpectomy to remove the 

cancerous tumour followed by radiation to reduce local recurrence (Morris et al., 1997). This 

more conservative approach to treatment is equivalent to mastectomy in terms of its effect on 

disease free survival and is associated with less morbidity and better cosmetic outcomes than 

mastectomy. Breast conserving therapy is an option for early-stage breast cancers as long as 

conditions around the tumour size and grade are met and that there is not a high risk of breast 

cancer recurrence (EBCTCG, 2005; Veronesi et al., 2002). Despite good prognosis for eligible 

women who undergo breast conserving surgery, full mastectomy may still be preferred by some 

women (Berry & Gomez, 2009), who perhaps gain greater reassurance that the cancer is gone 

with ‘wider margins’ between the cancer cells and normal breast tissue.  
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Treatment of the primary tumour must be complemented by assessment and appropriate 

treatment of axillary lymph nodes. As lymphatic fluid from the breast drains into lymph nodes of 

the axilla, the cancer has the opportunity to spread through the lymphatic system and metastasise 

to other organs. The likelihood of this spread is dependent on factors such as the size and grade 

of the tumour, as well as its location (Fein et al., 1997). Nodal involvement is one of the key 

prognostic factors and indicators for further treatment (Berry & Gomez, 2009). The removal of 

axillary nodes in an axillary lymph node dissection procedure is commonly used to assess the stage 

of cancer. Although beneficial for its prognostic value and effect on controlling the spread of 

breast cancer, axillary lymph node dissection is associated with a number of negative side effects 

such as pain, swelling, numbness, and stiffness (Maunsell, Brisson, & Deschenes, 1993; Hack, 

Cohen, Katz, Robson, & Goss, 1999). Recently, diagnostic trends have shifted away from this 

procedure, as improvements in breast cancer detection have led to patients presenting earlier for 

treatment, and smaller tumours are less likely to have affected nearby lymph nodes. Furthermore, 

additional prognostic techniques such as sentinel node biopsy have been developed and reduce 

the need for axillary lymph node dissection (e.g., Schrenk, Rieger, Shamiyeh, & Wayand, 2000). 

Compared to axillary node dissection, sentinel lymph node biopsy is a minimally invasive 

approach to determine breast cancer stage (Mansel et al., 2008). Sentinel node biopsy involves 

injecting radioactive material or blue dye into the breast around the area of the tumour, which 

then travels into the lymphatic system. This process enables identification of primary lymph nodes 

that are receiving drainage from the breast, referred to as sentinel nodes (Krag et al., 2007; 

McMasters et al., 2001). It is assumed that if the sentinel lymph node is negative, all other axillary 

lymph nodes will also be cancer free (Veronesi et al., 1999). If the sentinel node biopsy indicates 

that breast cancer has spread to the axillary nodes, a full axillary node dissection is indicated 

(Lyman et al., 2005). Other lymph node assessment techniques such as the use of ultrasound with 

fine needle aspiration are available but not used as widely as the sentinel node biopsy (van Rijk et 

al., 2006). 

In addition to procedures to remove and stage the breast cancer, women who have had 

mastectomy may also undergo breast reconstruction. Reconstruction has become more common 

recently due to improvements in technique and greater understanding of the deleterious 

psychological impacts that can be associated with mastectomy (e.g., poor body image and 

depression) (e.g., Al-Ghazal, Fallowfield, & Blamey, 2000). Breast reconstruction may occur 

immediately at the time of primary surgery or may be delayed depending on patient preference, 

resources available and the possibility of adjuvant radiotherapy (Berry & Gomez, 2009). There is 

some evidence that women who do not undergo reconstruction score lower on quality of life 
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measures than those who have the procedure (Lee, Sunu, & Pignone, 2009). However, research 

also suggests quality of life is equivalent for women who have had mastectomy alone compared 

with those who have had both mastectomy and reconstruction (e.g., Rowland et al., 2000), and 

that irrespective of surgery type, psychosocial outcomes improve over time (Parker et al., 2007).  

RADIAT ION THERAPY  

Radiation therapy interferes with division and replication of cancer cells and is typically delivered 

following surgery with the goal of eradicating any remaining cancer cells. It is particularly 

recommended for women at high risk of local recurrence who have larger breast tumours and/or 

nodal involvement following either mastectomy or breast conserving surgery (Goldhirsch et al., 

2009). Radiotherapy may be directed to the residual breast tissue or chest wall and/or to the 

axillary and clavicular areas in the case of nodal involvement. The extent of radiotherapy depends 

upon the type of surgery (i.e., breast conserving or mastectomy) and on the severity of the 

diagnosis (Andersen & Kehlet, 2011). Adjuvant radiotherapy reduces the risk of local recurrence 

by as much as 75% (EBCTCG, 2005; Fodor, 2006). Furthermore, when used in conjunction with 

chemotherapy, radiotherapy may also improve overall survival from breast cancer (e.g., 

Adamowicz et al., 2009). 

The timing of the radiotherapy can vary depending on factors such as wound healing following 

surgery and may be administered over a period of months following surgery (Andersen & Kehlet, 

2011). A typical treatment schedule for early invasive breast cancer is 25 fractions delivered over 

five weeks (NZGG, 2009). There is some debate as to whether radiotherapy should be 

administered prior to, or concurrently with adjuvant endocrine therapy. Recent research has 

shown that compared with sequential administration concurrent administration improves survival 

and local control of breast cancer, and does not increase the side effects associated with 

radiotherapy (e.g., dermatitis) (Valakh et al., 2011). However, other research suggests that there 

may be a small risk of developing fibrosis in the breast and or lung with simultaneous 

radiotherapy and adjuvant endocrine therapy (Fodor, 2006). Irrespective of timing, there are both 

short and long-term side effects of radiotherapy such as fatigue, changes to the skin around the 

irradiated area, risk of myocardial infarction and pneumonitis, and even risk of a second cancer 

(Shapiro & Recht 2001). Given these toxicities it is important to weigh the benefits of radiation 

therapy against the risk of local recurrence, taking account of patient age and other comorbidities, 

as well as assessing indications for systemic adjuvant therapies (Goldhirsch et al., 2005). 

CHEMOT HERAPY  

Chemotherapy is a systemic treatment aimed at killing cancer cells irrespective of their point of 

origin. There are many types of chemotherapy and various indications for its use. However, all 
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involve either intravenous or oral administration of chemicals, which may be delivered in both 

neo adjuvant and adjuvant settings (e.g., NZGG, 2009). Neo adjuvant chemotherapy is more 

common in women with locally advanced or inflammatory breast cancer. However, it is also used 

to treat early-stage disease prior to surgery in order to make breast conservation therapy more 

viable. Adjuvant chemotherapy is beneficial for both pre and postmenopausal women, although, 

the magnitude of benefit in regards to disease free survival is higher in younger women (38%) 

than in older women, aged 50–69 (20%). This difference in benefit may be due in part to the 

suppressive effects of chemotherapy on ovarian function in younger women (EBCTCG, 2005). 

Ongoing research is clarifying patient groups for whom adjuvant chemotherapy may be more 

beneficial, either on its own or in sequence with endocrine therapy. Currently, chemotherapy is 

recommended for women who have hormone receptor negative tumours and breast cancer with a 

poorer prognosis (i.e., higher grade, larger tumour) (National Comprehensive Cancer Network 

[NCCN], 2011; EBCTCG, 2005; Goldhirsch et al., 2011). However, research is evolving in 

regards to identifying patient and tumour characteristics that predict response to chemotherapy 

(e.g., Brewster et al., 2008; Goldhirsch et al., 2011). Common side effects of chemotherapy 

include moderate to severe fatigue and nausea and vomiting. Weight gain, sexual dysfunction and 

ovarian failure are also frequently reported. More severe side effects include neuropathy, muscular 

and or joint pain, and cardiotoxicity (Shapiro & Recht, 2001). Therefore, decisions for the 

addition of adjuvant chemotherapy need to be weighed against the potential toxic effects of 

treatment, the risk of recurrence and patient preferences (NCCN 2011).  

TRASTUZUMAB  

Also known as Herceptin, trastuzumab is a multi-clonal antibody that acts against the HER2 

protein and is used to treat HER2+ breast cancer. Trastuzumab functions by binding to the 

HER2 receptors and works to inhibit cancer cell growth and progression (Adamowicz et al., 

2009). Delivered in the adjuvant setting current indications are for a 12-month course of 

trastuzumab initiated concurrently with chemotherapy unless chemotherapy is contra-indicated 

(Goldhirsch et al., 2011). Research has shown that trastuzumab reduces the risk of cancer 

recurrence and death from breast cancer (Romond et al., 2006; Piccart-Gebhart et al., 2005). The 

most severe side effect of trastuzumab is cardiotoxicity (Dahabreh, Linardou, Siannis, Fountzilas, 

& Murray, 2008; Martin et al., 2009). Therefore, regular monitoring of cardiac function through 

scans such as echocardiography is recommended (NZGG, 2009). 

ENDOCRIN E THERAPY  

The estrogen dependent nature of breast cancer was identified more than 100 years ago with the 

discovery that removal of the ovaries led to regression of advanced disease (Beatson, 1896). 
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Ovarian ablation then became standard treatment for women with early-stage or metastatic breast 

cancer. However, in the 1950s research showed that this procedure was most effective for 

hormone receptor positive breast cancer (e.g., Davidson, 2001), and since that time, treatment of 

hormone receptor positive breast cancer has focused on antagonising estrogen production 

(Nabholtz et al., 2009). Still in use today, ovarian ablation can be accomplished through surgery, 

chemotherapy, radiation therapy and through treatment with a luteinising hormone releasing 

agonist (LHRH) and results in a marked reduction in ovarian hormone production (e.g., Howell & 

Howell, 2010).  

The goal of endocrine therapy is to reduce the growth of hormone dependent tumours by either 

reducing total estrogen production or by blocking its ability to bind to tumour receptor sites 

(Sanford & Plosker, 2008). Presently, most women with hormone receptor positive disease are 

treated with adjuvant endocrine therapy as it improves disease free survival and increases the 

probability of overall survival (Nabholtz et al., 2009). The choice of endocrine therapy depends 

on menopausal status, as the site of primary estrogen production changes with age. In 

premenopausal women, primarily the ovaries produce estrogen and options for reducing estrogen 

production include radiation, surgery or systemic pharmacological approaches such as tamoxifen 

(e.g., Howell & Howell, 2010). The choice of treatment for premenopausal women will depend on 

factors such as cost, toxicity, efficacy and ease of administration. However, tamoxifen and 

removal of the ovaries are considered first line treatments (Santen & Harvey, 1999). In 

postmenopausal women, estrogen is produced in peripheral tissues such as the liver, adipose 

tissue, muscle, skin, bone and mammary tissue (e.g., Subramanian, Salhab, & Mokbel, 2008). 

Therefore, systemic approaches such as treatment with tamoxifen or a newer class of endocrine 

treatment called aromatase inhibitors (AIs) are required in order to disrupt the effects of estrogen 

on tumour growth (Howell & Howell, 2010). The recent declines in mortality from breast cancer 

are attributed in part to the growing use of adjuvant endocrine therapy, with tamoxifen and AIs, 

during the last two decades (Berry et al., 2005). 

Pharmacological endocrine therapy may be administered in the neo adjuvant setting to help shrink 

larger tumours when chemotherapy is contraindicated due to comorbid conditions. It may also be 

prescribed if there are delays between diagnosis and treatment, and/or for patients who are older 

and who have highly endocrine responsive disease. Research indicates that neo adjuvant 

endocrine therapy is more tolerable than chemotherapy and may be more effective treatment for 

endocrine responsive tumours (Huober, Krainick-Strobel, Kurek, & Wallwiener, 2004). In the 

adjuvant setting, endocrine therapy is used to prevent growth of any micrometastases once the 

primary tumour has been removed (EBTCG, 2005). Recent guidelines differentiate between the 
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degree of endocrine responsiveness of tumours in order to guide adjuvant treatment decisions. 

Hormonal therapy is recommended for cancer that is considered ‘highly responsive’ or 

‘incompletely responsive’ and chemotherapy is recommended for ‘non responsive’ tumours 

(Goldhirsch et al., 2007). Highly responsive tumours are those that produce high levels of both 

progesterone and estrogen, whereas incompletely endocrine responsive tumours will express 

lower levels of the steroid hormone receptors or will be negative for either the estrogen or 

progesterone receptor. Endocrine non-responsive tumours are those that have no detectable 

steroid hormone receptors (Goldhirsch et al., 2007). Recent estimates suggest that 70–80% of 

breast cancers are hormone receptor positive and therefore most women will receive some sort of 

adjuvant endocrine therapy as part of their treatment (Anderson, Chatterjee, Ershler, & Brawley, 

2002; Milani, Jha, & Potter 2009).  

Despite advances in targeted treatment such as adjuvant endocrine therapy, some patients treated 

for early-stage hormone receptor positive breast cancer experience recurrence and are therefore 

more likely to die from the disease (EBCTCG, 2005). There is evidence that women may not 

benefit equally from treatment with pharmacological adjuvant endocrine therapy. For example, 

CYP2D6 is an endogenous polymorphic drug metabolising enzyme that mediates tamoxifen 

metabolism (Steams et al., 2003) and research shows that there are individual differences in the 

rate of metabolism among women, with CYP2D6 poor metabolisers receiving less benefit from 

tamoxifen than high metabolisers (Rae, 2011). Ongoing research is aimed at identifying individual 

differences that may account for differences in the efficacy of tamoxifen or AIs in preventing 

breast cancer recurrence and to target treatment accordingly. The following sections provide a 

more in-depth review of the action of tamoxifen and AIs and the results of trials comparing their 

relative efficacy in treating postmenopausal women diagnosed with early-stage breast cancer. A 

more thorough review of the side effects associated with these treatments is provided in Chapter 

3. 

1.7  ADJUVANT ENDOCRINE THERAPY FOR EARLY-STAGE HORMONE 

RECEPTOR POSITIVE BREAST CANCER 

Adjuvant endocrine therapy is the most widely used systemic approach to manage hormone 

receptor positive breast cancer due to it its relative ease of administration (i.e., oral tablet) and low 

toxicity relative to other systemic treatments (Kahan, 2011). Prescribing rates are likely to increase, 

in part due to rising incidence of breast cancer, of which hormone receptor positive types are 

most common, and due to the results of drug trials showing beneficial effects of extended 

adjuvant endocrine therapy on disease recurrence and overall survival. Until recently, tamoxifen 
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has been the gold standard treatment for women with early-stage hormone receptor positive 

breast cancer. However, current research and guidelines indicate that the use of AIs may 

supersede tamoxifen use. The relative efficacy and indications for use of these endocrine 

treatments are discussed in the following sections. 

1.7.1  TAMOXIFEN  

One explanation for decreasing mortality rates from breast cancer over the last 20 years is the 

introduction of tamoxifen to the adjuvant treatment setting. Tamoxifen is a selective estrogen 

receptor modulator (SERM), with both agonist and antagonist effects depending on the target 

organ (Kahan et al., 2011; Mourits et al., 2001). Specifically, tamoxifen stimulates estrogen 

receptors in the bone, liver and uterus, whereas it blocks the binding of estrogen to cell receptors 

in the normal breast and in breast cancer (e.g., Love et al., 1992; Robinson, Kimmick, & Muss, 

1996). In addition to direct antagonistic effects of tamoxifen on estrogen receptors in the breast, 

there is evidence that tamoxifen may also have an indirect effect on breast cancer by modulating 

local and circulating cytokine levels, by stimulating anti growth factor and by reducing the 

production of insulin-like growth factor (e.g., Clemons, Danson, & Howell, 2002; Jaiyesimi, 

Buzdar, Decker, & Hortobogyi, 1995). 

Tamoxifen may be used to treat both pre and postmenopausal women with early-stage hormone 

receptor positive disease, and it is delivered orally through a once per day 20mg tablet (Nevan & 

Vernaeve, 2001). A review of 55 randomised controlled trials showed that compared with women 

who did not take tamoxifen, five years of tamoxifen was associated with a 41% reduction in the 

risk of local and contralateral breast cancer recurrence and a 34% reduction in the risk of death 

(EBCTCG, 2005). However, even in women treated with tamoxifen there is still a substantial risk 

of recurrence the second decade after diagnosis (ECBCTG, 2005). Research has examined 

whether prolonging the use of tamoxifen to 10 years may mitigate this ongoing risk of recurrence 

(Nabholz et al., 2009). However, one study showed that compared to five years of tamoxifen, 

extended use did not improve mortality rates (see Ward, 2010), and another found that extended 

tamoxifen therapy led to worse survival rates due to competing morbidities and increases in the 

toxic effects of the drug such as increased risk of endometrial cancer (Fisher et al., 2001).  

Not all women respond to tamoxifen equally. As mentioned, genetics impact how tamoxifen is 

metabolised and inheritance of the CYP2D6 genotype has been associated with reduced 

activation of tamoxifen (e.g., Lash, 2010). Tamoxifen’s therapeutic benefits may also be 

compromised by concurrent use of medications. For example, selective serotonin reuptake 

inhibitors (SSRIs), which treat depression, and which are sometimes prescribed to lessen the 
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extent and impact of hot flushes, inactivate genotypes involved in tamoxifen’s metabolisation 

(e.g., Hickey et al., 2008). Women may also become resistant to the beneficial effects of tamoxifen 

over time depending on the degree of endocrine responsiveness of the tumour and co-expression 

of other tumours like HER2 (Osborne & Schiff, 2011; Ring & Dowsett, 2004).  

Overall, tamoxifen is considered a well-tolerated treatment (Nabholz et al., 2009). However, in 

some cases it has been shown to lead to troubling and sometimes harmful side effects due to it 

partial estrogen agonist activity (e.g., Wysowski, Honig, & Beitz, 2002). A number of side effects 

from tamoxifen use have been documented during a 5-year course of therapy. It has been 

associated with adverse effects such as hot flushes and vaginal discharge, as well as more harmful 

and potentially life-threatening effects including increased risk of thromboembolic events and 

endometrial cancer (e.g., Mourits et al., 2001; Neven & Vernaeve, 2000). However, some of its 

nonspecific effects are beneficial. For example, tamoxifen has estrogenic effects on bone, which 

helps to preserve bone density in postmenopausal women (Powles, Hickish, Kanis, Tidy, & 

Ashley, 1996). The development of side effects is related to duration of tamoxifen treatment and 

cumulative drug exposure (Nabholtz et al., 2009). 

Individual differences in tamoxifen metabolisation, accumulated drug resistance, serious side 

effects and the fact that women who have undergone tamoxifen therapy are still at risk for late 

stage recurrence have propelled ongoing research to identify other hormonal agents with an 

improved therapeutic profile. This has led to the development of AIs, a newer class of adjuvant 

endocrine therapy that are challenging the title of tamoxifen as the gold standard of treatment.  

1.7.2  AROMATASE INHIBITORS  

Aromatase is an enzyme that helps to convert androgens to estrogens. In premenopausal women, 

the ovaries are the main source of aromatase. In postmenopausal women, once the ovaries are no 

longer functioning, peripheral tissues such as adipose and breast tissue become the primary source 

of aromatase, along with organs such as the, liver, muscle, and brain. With aromatase present in 

breast tissue, significant amounts of estrogens can be produced locally, which can help to fuel the 

development of any hormone receptor positive breast tumours (Santen & Harvey, 1999). In fact, 

research has shown that breast cancer tissues produce higher levels of aromatase than non-

cancerous cells (Chumsri, Howes, Bao, Sabnis, & Brodie, 2011). Recent developments in 

endocrine therapy have aimed to block the effect of aromatase on estrogens in postmenopausal 

women with the aim of preventing cancer cell growth. 

Aromatase inhibitors are a new class of endocrine therapy that work to suppress the effects of 

aromatase on estrogen in the breast and other sites following menopause. First used for treatment 
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of advanced stage breast cancer in the 1990s, first and second generation AIs did not reach the 

adjuvant setting because of their poor performance compared to tamoxifen (Santen & Harvey, 

1999). Third generation AIs have improved efficacy and better toxicity profiles than earlier 

generations of the drug and ongoing trials are comparing their relative efficacy against tamoxifen, 

the relative efficacy of different types of AIs, as well as the extended use of AIs as adjuvant 

endocrine therapy. There are two main classes of AIs: reversible non steroidal inhibitors including 

anastrozole and letrozole, which bind reversibly to the cytochrome P-450 component of the 

aromatase enzyme; and the irreversible steroidal inhibitor, exemestane, which leads to the 

degradation of aromatase by binding irreversibly to its substrate binding pocket (e.g., Geisler et al., 

1998; Lonning, 2011; Mayhew, 2009). Irrespective of steroidal activity, all three types of AIs work 

to inhibit the production of aromatase (Nabholz et al., 2009), and therefore block the production 

of estrogen.  

Like tamoxifen, AIs are administered orally once per day, but different AIs have different daily 

doses. Anastrozole (arimidex) is prescribed as a 1mg dose, letrozole (femara) as 2.5 mg dose and 

exemestane (aromasin) as 25 mg dose (Hadji, 2010). The time to reach maximal effectiveness in 

estrogen suppression depends on the type of AI and ranges from two to seven days. The half-

lives of the three AIs also vary and range between 27 to 96 hours (Buzdar et al., 2002; Nabholtz et 

al., 2009; Ruddy et al., 2009). Research has shown that by inhibiting the action of aromatase, AIs 

work to block estrogen production at the site of the breast tumour (Kudchadkar et al., 2005), and 

function to reduce serum and intra-tumoural estrogen concentrations (Goss & Strasser, 2001). 

However, as with tamoxifen, there is intra-individual variation in the extent to which women 

respond to AIs. There are also differences in the degree to which different AIs inhibit the action 

of the aromatase enzyme, with studies showing that of the non-steroidal inhibitors, letrozole may 

be more effective than anastrozole at lowering plasma estrogen levels via inhibition of 

aromatisation (e.g., Dixon et al., 2011; Lonning et al., 2011). Aromatase inhibitors for adjuvant 

treatment of early-stage breast cancer are indicated in postmenopausal women only, as their use in 

premenopausal women has the counter therapeutic effect of stimulating ovarian production of 

estrogen, which in turn could stimulate tumour growth (Nabholtz et al., 2009).  

1.7.3  TAMOXIFEN VERSUS AROMATASE INHIBITORS :  TRIAL RESULTS  

Several large-scale randomised controlled trials have compared the relative efficacy of tamoxifen 

to AIs for adjuvant treatment of postmenopausal women with early-stage breast cancer. Various 

treatment strategies have been tested including: upfront use of five years of AIs compared with 

five years of tamoxifen; sequential strategies in which patients are randomised to receive an AI 

after 2–3 years of tamoxifen for a total of five years of treatment; switch strategies in which 
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patients typically receive 2–3 years of tamoxifen and then are randomised for another 2–3 years of 

treatment with an AI; and extended treatment in which patients receive an AI after five years of 

tamoxifen for a total of 10 years of treatment. Additionally, trials are now underway to compare 

the relative efficacy of individual AIs.  

The literature on these trials is extensive. One reviewer reported identifying 442 published articles 

as well as presentation and poster abstracts on the relative efficacy of tamoxifen and AIs on 

cancer-related outcomes including sub-studies examining quality of life and adverse effects 

(Burstein et al., 2010). The following sections present an overview of this literature according to 

trial design. Summaries of trial strategies and results are presented in Appendices A and B 

respectively.  

TRIALS COMPARING UPFRONT TAMOXIFEN A ND AROMATASE INHIBITORS  

The risk of breast cancer recurrence is high within the first five years of diagnosis particularly in 

the first 2–3 years (Saphner, Tormey, & Gray, 1996). Accordingly, research has sought to identify 

the type of treatment that would be most effective in minimising the risk of early relapse 

(Nabholz et al., 2009). Two of the main trials comparing upfront use of tamoxifen to AIs are the 

Arimidex, Tamoxifen Alone or in Combination (ATAC) trial, and the Breast International Group 

1–98 (BIG 1–98). 

One of the largest trials comparing upfront use of AIs with tamoxifen is the ATAC trial (ATAC 

Trialists’ Group, 2005). This international study involved double blind randomisation of 9366 

women, with estrogen and progesterone receptor positive or unknown hormone receptor status, 

to either five years of tamoxifen, five years of anastrozole, or a combination arm including both 

treatments. The primary outcome measure was disease free survival defined as the time to local or 

distant recurrence, a new primary breast cancer, or death from any cause. The first follow-up at a 

median of 33 months showed equivalence in the primary outcome between women enrolled in 

the combination and tamoxifen only arms, and improved disease free survival with anastrozole. 

Subsequently, the combination arm was dropped. Comparisons of women remaining in the 

tamoxifen and anastrozole groups were undertaken at 68 and 100 months follow-up. Findings at 

68 months showed that for women with hormone receptor positive tumours, anastrozole was 

associated with a 13% relative improvement in disease free survival over tamoxifen, a 21% 

reduction in time to recurrence, and reduced incidence of new contralateral breast cancer. Similar 

results were found at 100 months follow-up – anastrozole use continued to be associated with 

disease free survival and longer time to recurrence compared to tamoxifen. However, there was 

no difference in overall survival between the two treatment arms at either 68 or 100 months 

(ATAC Trialists’ Group, 2005, 2008). 
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A comparison of the safety of tamoxifen and anastrozole showed different side effects profiles of 

each drug. Anastrozole was associated with an increased incidence of fractures and osteoporosis 

compared with tamoxifen. However, the protective effects of tamoxifen on bone loss may 

account for the finding of a higher number of fractures with anastrozole. Both the detrimental 

and/or beneficial effects of AIs and tamoxifen with respect to bone loss appear to remit over 

time. Other side effects associated with anastrozole were increased joint complaints, 

hypercholesterolemia and a slightly higher incidence of ischemic cardiovascular disease. However, 

there were fewer serious gynaecological and vascular problems for women taking anastrozole 

compared with those taking tamoxifen. At six years follow-up, results showed that the difference 

in endometrial abnormalities between women taking tamoxifen and anastrozole were non- 

significant. However, these findings might have been affected by a lack of statistical power due to 

insufficient recruitment and by a large portion of patients withdrawing from the study (Duffy et 

al., 2010). 

The BIG 1–98 trial is another large-scale study that compared the upfront use of tamoxifen 

against upfront letrozole use, as well as sequential use of both agents for a total of five years 

(Thurlimann et al., 2005). As with the ATAC trial, the primary outcome measure in BIG 1–98 was 

disease free survival. However, the definitions of this outcome were different between the two 

trials. For example, BIG 1–98 included assessment of recurrence of both primary and secondary 

cancers, whereas ATAC included only primary recurrences. Despite these differences, the results 

comparing the monotherapy arms of upfront letrozole and tamoxifen were similar to 

comparisons of monotherapy arms in the ATAC trial. Analyses at a mean of 26 and 51 months 

showed that compared to the upfront tamoxifen group, the upfront letrozole group had 

significant reductions in the risk of recurrence and of distant metastases. However, there were no 

differences in overall survival (Coates et al., 2007; Thurlimann et al., 2005). Comparison of side 

effects from letrozole and tamoxifen were also similar to those found for tamoxifen and 

anastrozole in the ATAC trial (Rugo, 2008). Given improved outcomes for initial letrozole use in 

the BIG 1–98 trial, participants in the tamoxifen arm were unblinded and approximately 25% of 

women crossed over to the letrozole group. Follow up of the tamoxifen and letrozole alone 

groups has been ongoing and the most recent results at a median of 8.7 years support initial 

findings of letrozole associated with significant improvement in disease free survival compared 

with tamoxifen. Additionally, findings showed improved overall survival in the letrozole group for 

women with node positive disease (Regan et al., 2011). As discussed in the following section, 

additional analyses have focused on comparisons between the letrozole monotherapy arm and 

two sequential arms. 



 

 

28 

A meta-analysis of data from the ATAC and BIG 1–98 trials conducted in 2010 indicates that 

upfront AI use is associated with statistically significant reductions in breast cancer recurrence, 

including local and distant recurrence (p < .00001), as well as reduced incidence of contralateral 

breast cancer (p = .0009). These findings translate to an absolute reduction of 3% in the 5-year 

relapse rate, which increased to 4% eight years after follow-up (Dowsett et al., 2010). Data 

indicate that the benefits may be greater for women diagnosed with estrogen receptor positive and 

progesterone receptor negative tumours than for women who are diagnosed with both estrogen 

and progesterone receptor positive tumours. Results of the meta-analysis also showed a small 

reduction in breast cancer mortality favouring letrozole. However, this difference was 

nonsignifcant at the time the meta-analysis was conducted, which was at a median of 7.5 years 

follow-up for the ATAC trial and four years for the BIG 1–98 trial (Dowsett et al., 2010). 

TRIALS COMPARING SEQUENT IAL USE OF TAMOXIFEN AND AROMAT ASE IN HIBITORS  

Research showing the benefits of upfront AI use, combined with evidence of the development of 

resistance to tamoxifen in some women over time (e.g., Fisher, Dignam, Bryant, & Wolmark, 

2001), led to further research to examine the effects of switching from tamoxifen to an AI or vice 

versa, partway through a five year course of adjuvant endocrine therapy (Mouridsen & Robert, 

2005). Two different trial designs have been used. The first is called a ‘switch’ or ‘late 

randomisation’ trial, in which patients are randomised after receiving tamoxifen for 2–3 years for 

a total of five years. In this design, patients who have had a recurrence during initial tamoxifen 

treatment are excluded from further randomisation to either continue with tamoxifen or switch to 

an AI. In contrast, ‘sequential’ or ‘early randomisation’ trials involve randomisation prior to the 

start of any adjuvant endocrine treatment (van de Velde et al., 2010). In this way, the sequential 

trial design does not select out any subpopulation based on a potential for greater responsiveness 

to hormone sensitivity (Nabholtz et al., 2009).  

Originally designed as a two-arm trial to assess the relative efficacy of five years of tamoxifen, 

with five years of letrozole, the BIG 1–98 was amended in 1999 to a 4-arm trial, which included 

two sequencing arms. In the first sequencing arm, participants were prescribed tamoxifen for two 

years followed by letrozole for three years and in the second arm, participants were prescribed the 

reverse sequence of letrozole for two years followed by tamoxifen for three years. In total, 6128 

participants were included in the sequential treatment analysis, which compared these sequencing 

arms with letrozole monotherapy. The primary outcome was disease free survival, and at a mean 

of 71 months results showed no significant differences between the two sequential treatment arms 

and the letrozole monotherapy arm on disease free survival, time to distant recurrence, or overall 



 

 

29 

survival. Results were similar when assessed at a median of eight years follow-up (Regan et al., 

2011).  

Safety analyses of the BIG 1–98 trial showed a higher incidence of thromboembolic events, 

vaginal bleeding and hot flushes among women assigned to treatment arms including the use of 

tamoxifen, whereas the incidence of hypercholesterolemia, arthralgia, myalgia and bone fractures 

were higher among women in trial arms containing letrozole (The BIG 1–98 Trial Collaborative 

Group, 2009). Analyses of BIG 1–98 trial results have also assessed whether or not some patients 

would benefit more than others from the use of letrozole compared to or in sequence with 

tamoxifen. Analysis was undertaken on factors such as estrogen and progesterone receptor status 

and other prognostic features. Results showed different patterns of effectiveness for patients at 

different levels of prognostic risk. For example, in patients who had higher risk scores, letrozole 

monotherapy led to improved outcomes. In contrast, the sequencing strategy was better for 

patients who were classified as being at intermediate risk (Viale et al., 2011).  

The Tamoxifen Exemestane Adjuvant Multinational (TEAM) trial was originally designed as an 

upfront trial to compare the efficacy of tamoxifen for five years against exemestane for five years. 

However, when evidence emerged that exemestane monotherapy was more efficacious than 

tamoxifen, the trial design was amended to compare exemestane monotherapy with 3–3.5 years of 

tamoxifen followed by exemestane for five years (van de Velde et al., 2010). The primary outcome 

was disease free survival with secondary outcomes such as time to new breast cancer and/or 

distant metastases, and overall survival. More than 9700 patients across nine countries participated 

in the trial. Results of 5-year follow-up showed that there were no differences in disease free 

survival in the exemestane-only group (85%) compared with the sequencing group (86%). 

Similarly, there were no significant differences between groups in overall survival.  

Adverse events in the TEAM trial analysis showed that sequential treatment with tamoxifen was 

associated with a higher incidence of gynaecological symptoms, endometrial abnormalities and 

venous thrombosis compared to exemestane alone, whereas exemestane monotherapy was 

associated with a higher incidence of hypertension and hyperlipidaemia. Menopausal symptoms 

were reported to be similar across both groups. However, women in the exemestane alone group 

reported more difficulty sleeping, more bone and muscle aches and vaginal dryness. In contrast, 

tamoxifen was associated with a greater incidence of hot flushes, which peaked at approximately 

three months and then declined for both groups (van de Velde et al., 2011). A substudy of the 

TEAM trial demonstrated the protective effects of tamoxifen on bone mineral density with 

patients in the sequencing group showing a small increase in bone mineral density, compared to 
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patients in the exemestane alone group who experienced a drop in bone mineral density (Hadji et 

al., 2009). 

Smaller sequential trials have also shown that switching to an AI following tamoxifen can have 

significant benefit in disease free survival. For example, the Austrian Breast and Colorectal Cancer 

Study Group 8 (ABCSG 8) showed that a planned switch to anastrozole following two years of 

tamoxifen was associated with increased time to recurrence and greater overall survival than 

tamoxifen alone (Jakesz et al., 2008). Data from this study were subsequently combined with data 

from a switch trial called Anastrozle-Nolvadex 95 (ARNO 95) trial. Analysis of the combined trial 

results at a median 28 months showed that the switch to anastrozole was associated with a 

significant 40% improvement in disease free survival (i.e., fewer locoregional recurrences and 

contralateral cancers). Results also suggested that women with lower grade lobular tumours 

received more benefit from the switch. However, overall survival was not different between 

participants who switched to anastrozole compared with those who remained on tamoxifen 

(Jakesz et al., 2005). 

TRIALS EVALUATING SWITCH STRATEG IES  

In switch trials patients are randomised to a new treatment, 2–3 years after taking tamoxifen and 

those that have had a recurrence during that time are excluded from the study (Nabholtz et al., 

2009). A number of studies have used a switch strategy to evaluate the effectiveness of AIs against 

tamoxifen. One of the more frequently cited switch trials is the Intergroup Exemestane Study 

(IES), which involved randomisation of 4724 postmenopausal women with early-stage breast 

cancer to either continue with tamoxifen or switch to exemestane following 2–3 years of 

tamoxifen for a total of five years of treatment. The primary outcome was disease free survival 

with secondary outcomes including the incidence of contralateral breast cancer, time to distant 

recurrence and overall survival. Results at a median follow-up of 56 months showed that 

compared to tamoxifen alone, the switch to exemestane was associated with a 24% reduction in 

the risk of recurrence or death (p = .0001), and a 3% absolute benefit in disease free survival. 

Recent updates of the trial also show an overall survival benefit in favour of the switch strategy (p 

= .05). With regard to adverse events, this study showed that compared with tamoxifen 

monotherapy, the switch to exemestane was associated with significantly higher incidence of 

musculoskeletal complaints, hypertension, sleeplessness and parasthesia, whereas tamoxifen was 

associated with a significantly higher incidence of muscle cramps, gynaecological problems and 

thromboembolic events (Coombes et al., 2007).  

The Italian Tamoxifen Anastrozole (ITA) trial is another switch trial designed to compare the 

efficacy of five years of tamoxifen alone, with a switch to anastrozole following a course of 2–3 



 

 

31 

years of tamoxifen among postmenopausal women diagnosed with hormone receptor positive 

breast cancer. A total of 448 patients participated in the study, and at a median of 64 months 

results showed that there were significant differences in relapse free and event free survival 

favouring the anastrozole group. There were no significant differences between groups on overall 

survival (Boccardo et al., 2006). Further analysis showed that a greater proportion of women in 

the anastrozole group reported adverse events. However, there were no differences between 

groups in the number of women reporting serious adverse events. The most commonly reported 

adverse events were bone fractures, rash, fatigue, and gastrointestinal and musculoskeletal 

complaints among women taking anastrozole compared with more frequent reports of 

gynaecological symptoms and venous disorders among women taking tamoxifen (Boccardo et al., 

2006).  

The ARNO 95 is another commonly cited switch trial. As mentioned in the previous section, 

analysis of combined results from the ARNO 95 and ABCSG 8 trial showed a significant benefit 

in disease free survival for patients that changed to anastrozole after two years of tamoxifen. A 

more recent update on the ARNO 95 study replicated these findings and showed that the switch 

to anastrozole after tamoxifen led to a 34% relative risk reduction and a 4% absolute risk 

reduction in disease recurrence or death compared with continued tamoxifen. The switch strategy 

was also associated with fewer local, distant and contralateral recurrences, and overall survival was 

improved by 4% compared with participants who took tamoxifen alone. In this trial, more 

patients in the tamoxifen group (31%) reported serious adverse events compared with the switch 

group (23%) This difference was attributed to a greater number of endometrial abnormalities 

among women taking tamoxifen (Kaufmann et al., 2007).  

A recent meta-analysis of these switch trials examined the overall efficacy of switching to an AI 

2–3 years after tamoxifen. Results of this analysis, which included data from 9,015 women 

showed that a switch to an AI was associated with a 29% proportional reduction in recurrence 

and an absolute reduction in recurrence of 4%, 6 years after switching. The greatest reductions in 

recurrence were seen in the first three years after the switch. The switch to an AI was also 

associated with a significant decrease in breast cancer mortality as assessed approximately eight 

years after diagnosis, with a switch associated with a 2% absolute reduction in death from breast 

cancer (Dowsett et al., 2010). Given these findings, a switch to an AI following tamoxifen for 

postmenopausal women with hormone receptor breast cancer is considered a good treatment 

strategy. However, debate is ongoing about the best sequencing of AIs with tamoxifen and the 

point in the course of adjuvant treatment when such as switch should occur (Burstein et al., 2010). 
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TRIALS EXAMIN ING EX TENDED EN DOCR INE THERAPY  

Hormone receptor positive breast cancer is considered a chronic disease. The importance of 

finding long-term approaches to its management is underscored by the fact that more than half of 

all breast cancer recurrences and associated deaths occur after the completion of five years of 

tamoxifen therapy (Goss et al., 2005). It is likely that ongoing endocrine treatment is necessary to 

reduce recurrence risk. However, research has shown that extending tamoxifen to 10 years of 

treatment actually confers an increase in adverse events without significant gains in disease free or 

overall survival (e.g., Fisher et al., 2001). With the hopes of improving long-term disease free 

survival, research has examined the possibility of extending endocrine treatment with five years of 

an AI after five years of tamoxifen. Three main trials have been conducted to examine this 

extended treatment approach.  

The MA.17 trial (Goss et al., 2003) is one of the first studies assessing the added benefit of 

extended endocrine therapy with AIs. In this double blind study, 5187 women with hormone 

receptor early-stage breast cancer were randomised to either placebo or letrozole after four to six 

years of disease free survival on tamoxifen. After a median follow-up of 2.4 years, analyses 

showed significantly fewer recurrences and contralateral breast cancers (p < .001), as well as fewer 

distant metastases (p = .002) in the group receiving letrozole. Overall, there was a 6% difference 

in disease-free survival, favouring the letrozole arm compared with the placebo arm. Findings also 

showed an overall survival advantage for women with node positive breast cancer in the letrozole 

group. Analysis of adverse events indicated that participants in the letrozole arm reported more 

joint symptoms, pain, and vasomotor symptoms. However, these did not appear to affect overall 

quality of life, as there were no differences between groups on this measure (Goss et al., 2003; 

Goss et al., 2005).  

With findings for improved disease free survival favouring letrozole at the 2.4-year follow-up, the 

placebo arm of the MA.17 trial was un-blinded. At a median of 30 months, further analyses of the 

letrozole group, which included women who decided to crossover from the placebo arm 

compared to women who chose no further treatment showed significant benefits in disease free 

and overall survival for extended letrozole treatment. Women taking letrozole had an absolute 

reduction in recurrence of 5% over the four years, and there was a 40% reduction in risk of 

distant recurrence compared with the placebo group (p = .002). Letrozole was superior to placebo 

in almost all of the subgroups, except for those with unknown hormone receptor and lymph node 

status. Ongoing research in the MA.17R trial is examining any further benefits from extending 

letrozole treatment to 15 years (Goss et al., 2005; Goss, 2006). 
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The National Surgical Adjuvant Breast and Bowel Project Protocol B–33 (NSABP–33) 

(Mamounas et al., 2008) trial was a phase III randomised double blind placebo controlled study 

designed to assess the effect of extending treatment with exemestane for five years compared with 

placebo in women who were disease free after completing five years of tamoxifen for early-stage 

breast cancer. The release of interim results from the MA.17 trial showing a benefit for extended 

letrozole compared with placebo led to un-blinding of patients in the placebo arm of the 

NSABP–33 trial. Results showed a nonsignificant trend in disease free survival favouring the 

exemestane group. This difference became significant in a subset analyses that showed that 

exemestane was significantly associated with improved disease free survival compared with 

placebo among patients who had prior chemotherapy, larger tumours and who were node 

positive. There was no difference between groups in overall survival. Another substudy assessing 

quality of life showed a higher incidence of arthralgia and fatigue in the exemestane group 

compared to placebo as well as a greater incidence of bone fractures. There were no significant 

differences in scores between the groups on vasomotor, physical, psychosocial or sexual subscales 

of the quality of life assessment.  

The third main trial examining the effects of extended adjuvant endocrine therapy with AIs is the 

Austrian Breast and Colorectal Cancer Study Group 6a (ABCSG–6a). The design involved 

evaluating the effectiveness of anastrozole for three years compared with no treatment following 

five years of tamoxifen. At a median of 62.3 months follow-up, the study showed that compared 

to no further treatment, extended anastrozole resulted in statistically fewer recurrences. However, 

when analysed by type of recurrence, only differences in distant metastatic events were 

significantly different between groups, with the anastrozole arm showing fewer events (16 events) 

than the group receiving no further treatment (35 events) (Jakesz et al., 2007).  

Other extended trials are examining the optimal duration or timing of AI therapy. For example, 

the Secondary Adjuvant Longterm Study with Anastrozole (SALSA) trial is assessing the effects 

of two years of letrozole compared with five years of letrozole after five years of adjuvant 

endocrine therapy. The Study of Letrozole Extension (SOLE) trial is examining the effects of 

continuous or intermittent letrozole therapy over a period of five years following four to six years 

of treatment with tamoxifen, an AI or both. The intermittent treatment arm receives nine months 

of letrozole along with a three month treatment holiday each year for the first four years followed 

by continuous treatment in year five, and is based on the hypothesis that a rise in estrogen after 

withdrawal of letrozole will lead to remaining cancer cell death when letrozole is reintroduced. 

The primary outcome measure is disease free survival (Ingle, 2011). 
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TRIALS COMPARING AROMATASE IN HIBITOR S  

Data from upfront, sequencing and switch trials show that compared with tamoxifen, the use of 

an AI is associated with improvements in disease free survival and in some cases improvements in 

overall survival. There is also indirect evidence of differences in efficacy between the AIs. For 

example, although both anastrozole and letrozole have been shown to significantly reduce disease 

free survival, only letrozole has been associated with reductions in distant metastases, which may 

account for its positive effects on overall survival (Dixon et al., 2011; Eisen, Trudeau, Shelley, 

Messersmith, & Pritchard, 2008; Thurlimann et al., 2011). This evidence combined with known 

differences between AIs in their ability to suppress plasma estrogen levels has led trials to 

compare directly the efficacy of the different AIs on cancer-related outcomes.  

The Femara Anastrozole Clinical Evaluation (FACE) trial was designed to compare the relative 

efficacy of letrozole and anastrozole on disease free survival in postmenopausal women with 

hormone receptor and node positive breast cancer. In this ongoing international trial, 4000 

women were randomised to either anastrozole or letrozole for up to five years. At present, there 

are no results available. However, the primary endpoint will be disease free survival with 

secondary outcomes including time to recurrence, overall survival and the relative safety of each 

drug. Subgroups analysis will be aimed at assessing whether one type of drug will be more 

efficacious than another for women at higher risk of recurrence (e.g., Geisler, 2011; Jonat & 

Mundhenke, 2007).  

In addition to assessing the relative efficacy and safety of AIs, at least one trial has examined 

differential effects of AIs on quality of life. The Anastrozole versus Letrozole: Investigation into 

Quality of Life and Tolerability (ALIQUOT) study (see Dixon et al., 2011) was designed as an 

open label crossover study of postmenopausal women with estrogen receptor positive breast 

cancer. This trial assessed the tolerability and side effect profiles of each drug using adverse events 

data and a quality of life measure called the FACT-B-ES, which specifically measures endocrine 

symptoms associated with treatment. One hundred and eighty-one women were randomised to 

receive either anastrozole for 12 weeks followed by letrozole for 12 weeks or the reverse 

sequence, and data were collected every month from the start of treatment to six months. A 9-

month assessment was also completed for women continuing on treatment. The results showed 

no significant differences between the two AIs on overall quality of life, and reported side effects 

were similar for both drugs when assessed in the first 12 weeks of treatment. Results also showed 

that at least 80% of participants reported one or more side effects with the most commonly 

reported symptoms including joint pain, hot flushes, night sweats and low energy. Irrespective of 

drug sequence, hot flushes and rashes were more likely to develop in the first 12 weeks and joint 
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pain was more likely to develop in the second 12 weeks. These findings suggest that rather than 

specific effects of individual AIs, there is a class effect of AIs on side effects (Dixon et al., 2011).  

1.8  SUMMARY 

The incidence of early-stage breast cancer is rising due to increased exposure to risk factors, aging 

populations, improvements in screening techniques and implementation of large-scale screening 

programmes (e.g., Colditz 2005; Nabholtz et al., 2009; Smith et al., 2006). At the same time, 

advances in treatment have led to decreases in mortality from cancer (e.g., Brenton, Carey, 

Ahmed, & Caldas, 2005; Smith et al., 2006). Accordingly, there is a shift to investigate risk factors 

for breast cancer recurrence and to further develop and target treatments to specific forms of the 

disease.  

Over time, there have been refinements in the classification of breast cancer, which is typed 

according to histopathological and molecular features. At least 18 histopathological types of breast 

cancer have been identified (Ellis et al., 2003) along with at least three main molecular classes of 

the disease (i.e., luminal, basal-like & HER2+) (e.g., Dedeurwaerder et al., 2011; Weigelt et al., 

2008). Together these features help to determine prognosis and guide treatment decisions. 

Depending on the type and severity of diagnosis, women may go through any or all of neo-

adjuvant, primary and adjuvant therapy, and treatment may include surgery, with either partial or 

total mastectomy with or without reconstruction, chemotherapy, radiotherapy, and/or adjuvant 

endocrine therapy.  

At least 70–80% of breast cancers are of the luminal subtype and are hormone receptor positive 

(Milani, Jha, & Potter, 2009, Dowsett et al., 2010). Risk factors for the development of this 

subtype include endogenous and exogenous factors that increase circulating estrogen levels (e.g., 

early menarche, hormone replacement therapy, obesity) (e.g., Berel et al., 2003; Enger et al., 2000). 

Other factors such as genetics, age and alcohol use are also related to the risk of developing breast 

cancer, irrespective of type (e.g., Althuis et al., 2004; Hulka & Moorman, 2008; Yin et al., 2010). 

Given the high incidence of the hormone receptor positive subtype, the majority of women 

diagnosed with early-stage breast cancer will be prescribed some sort of adjuvant endocrine 

therapy. Its aim is to reduce the risk of cancer recurrence and until recently, tamoxifen has been 

considered the gold standard of treatment for both pre and postmenopausal women (e.g., 

Nabholtz et al., 2009). However, aromatase inhibitors (AIs) are now recognised as an important 

therapeutic option as part of treatment for postmenopausal women.  
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Overall, research shows that compared to five years of tamoxifen, the use of AIs either as 

upfront, sequential or extended adjuvant therapy is associated with significant improvements in 

disease free survival including reductions in local and distant recurrence as well as contralateral 

breast cancer (e.g., Dowsett et al., 2010; Goss et al., 2005). Sequential use of AIs has also been 

associated with improvements in overall survival. However these improvements in overall survival 

have not been shown in trials examining upfront AI use, which may be due in part to the 

cumulative toxicities of AIs leading to mortality from causes other than breast cancer (Amir et al., 

2011). There is some evidence that some patient groups may benefit more than others from 

treatment with an AI (e.g., women with node positive disease) (Regan et al., 2011) and research is 

ongoing to identify patient and tumour characteristics that are associated with treatment response 

(Polyak 2007; Rae et al., 2011).  

Research on the efficacy and tolerability of adjuvant endocrine therapy is ever evolving. Currently, 

studies are underway to examine the optimal sequencing of tamoxifen and AIs, the optimal timing 

for the switch between treatments, and the optimal duration for extended adjuvant therapy. 

Follow-up studies are also required to determine whether the benefit of AIs continues to decrease 

recurrence rates following the intervention (i.e., carry over benefit) (Chlebowski et al., 2009). It is 

hoped that future studies and subgroup analysis of current research will also assist in identifying 

ways that treatments may be better tailored to address individual risk factors for recurrence (e.g., 

Polyak 2007; Rae et al., 2011). Finally, trials are underway to compare AIs against each other in 

regards to their efficacy and side effect profiles (Geisler, 2011; Hadji et al., 2009). 

Apart from cosmetic impacts of treatment such as surgery and the long-term effects of treatment 

such as cardiotoxicity from chemotherapy, the side effects associated with primary cancer 

treatment typically abate once acute treatment is completed. This is also true for the majority of 

side effects associated with adjuvant endocrine therapy. However, current recommendations are 

for the adjuvant use of AIs from a period of between 5 to 10 years and this means that many 

women will be exposed to an extended period of discomfort due to treatment side effects. In 

general, tamoxifen and AIs are associated with side effects such as hot flushes, gynaecological 

symptoms, mood disturbance and fatigue. In addition to these symptoms, tamoxifen use is 

associated with serious adverse events like endometrial cancer and thromboembolic events, 

whereas AI use is associated with more musculoskeletal and cardiovascular symptoms (Amir et al., 

2011).  

Despite these side effects, results from the larger clinical trials indicate that the gains in disease 

free survival associated with the use of AIs do not come at the cost of decreased quality of life 

(e.g., Goss et al., 2005). However, there is also research that suggests that irrespective of treatment 
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type, the side effects of tamoxifen and AIs are more troubling for women than the clinical trial 

data are currently able to capture. As discussed in Chapter 3, the incidence of patient reported 

side effects is much higher than the incidence reported in clinical trials and patients are more 

likely to be troubled by side effects that physicians would consider as non life-threatening (e.g., 

hot flushes and joint pain) and therefore, of lower consequence (Oberguggenberger et al., 2011). 

Not only are these side effects troubling, but they also threaten adherence to treatment, which is 

particularly unfortunate given that the development of side effects has been associated with 

greater treatment benefit (Cuzick et al., 2008). More research is needed to explore factors that 

account for differences in the incidence and severity ratings of side effects across treatment 

settings and among different women. Additionally, more research is needed to assess the effects 

of cumulative exposure to extended adjuvant endocrine therapy as well as any late emerging side 

effects of treatment (Burnstein et al., 2010).  

Current guidelines for the use of adjuvant endocrine therapy for the treatment of early-stage 

breast cancer state that optimal therapy for postmenopausal women with hormone receptor 

positive disease should include an AI either as initial therapy or sequential therapy after a course 

of tamoxifen for a minimum of five years (Burstein et al., 2010). Aromatase inhibitors are also 

recommended in the extended adjuvant setting, which may involve a combination of tamoxifen 

and AIs for up to 10 years (National Comprehensive Cancer Network, 2006). In addition to 

specific guidelines, researchers are advocating for a more tailored approach to decisions around 

adjuvant endocrine treatment that account for the risks and benefits of each treatment against 

patients’ baseline health characteristics. In turn, this may improve tolerability of the treatment, 

minimise deleterious effects on quality of life and therefore reduce the possibility of treatment 

nonadherence (e.g., Amir et al., 2011; Colleoni & Giobbe-Hurder, 2010; Sánchez-Muñoz et al., 

2009). Attention to factors that influence adherence is important, as a growing body of evidence 

suggests that many women are not taking their medication as prescribed and this threatens the 

therapeutic benefit of treatment. The following chapter discusses the problem of nonadherence to 

oral endocrine therapy including rates of nonadherence and reasons why women may not 

correctly follow a treatment regime that may significantly reduce their risk of breast cancer 

recurrence.  
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2 

ADHERENCE TO ADJUVANT ENDOCRINE 

THERAPY 

Based on the results of clinical trials, AIs alone or in sequence with tamoxifen are now considered 

an essential part of the adjuvant treatment of postmenopausal women with hormone receptor 

positive breast cancer. Taken over the long term, these oral endocrine therapies significantly 

reduce the morbidity and mortality associated with breast cancer recurrence. However, the 

potential health benefits of treatment may only be obtained if the medication is taken as 

prescribed. Unfortunately, recent research shows that nonadherence to endocrine therapy, 

including AIs is common. This is of particular concern given the growing trend to prescribe oral 

adjuvant endocrine therapy in the community setting (e.g., Partridge, Avorn, Wang, & Winer, 

2002), where adherence to treatment cannot be easily monitored and supported.  

As adherence to medication may be one of the most important and modifiable factors 

contributing to treatment outcome for patients with chronic illness such as breast cancer (e.g., 

Miaskowski et al., 2008), researchers have begun exploring the extent of the problem and under 

what circumstances it occurs. Chapter 2 begins by introducing current conceptions of adherence 

and methods for its measurement. Rates of nonadherence to adjuvant oral endocrine therapy are 

then presented along with a discussion of its effects on patients and healthcare systems. Finally, 

patient, systems and treatment-level factors associated with nonadherence to oral endocrine 

therapy are reviewed. To date, relatively little research has been conducted on nonadherence to 

AIs. For this reason, the bulk of the research reviewed here focuses on tamoxifen.  

2.1  DEFINING ADHERENCE  

Patient medication-taking behaviour has variously been termed ‘compliance’, ‘adherence’, and 

more recently, ‘concordance’. The evolution in terminology reflects a shift from viewing patients 

as passive recipients of doctor’s healthcare advice (compliance) to more active participants 

working in partnership with providers to make decisions about their treatment (concordance) 

(e.g., Cushing & Metcalf, 2007; Elwyn, Edwards, & Britten, 2003; Vermeire, Hearnshaw, Van 

Royen, & Denekens, 2001). At present, ‘adherence’ is the most commonly used term and 
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describes the extent to which a patient follows “recommended health behaviours and treatment 

advice given by the clinician” (DiMatteo, Haskard-Zolnierek, & Martin, 2011, p. 1). It refers not 

only to whether patients are taking their medicine (yes versus no), but how often they are taking it, 

in what quantities, at what time of day, and for how long (e.g., Atkins & Fallowfield, 2006; 

Osterberg & Blaschke 2009). Although some researchers differentiate treatment ‘persistence’ (i.e., 

the length of time from treatment initiation to treatment discontinuation) from adherence, 

‘adherence’ is more commonly used as an umbrella term (e.g., Cramer et al., 2008; Ruddy, Mayer, 

& Partridge, 2009; Lin & Winer, 2008).  

Adherence behaviour is also described as being intentional or unintentional. Intentional 

nonadherence occurs when a patient chooses not to take medication, perhaps to avoid side 

effects. In contrast, unintentional nonadherence is often simply the result of forgetting to take 

medication and/or misunderstanding the prescribed treatment regime (e.g., Atkins & Fallowfield, 

2006; Guth et al., 2008; Osterberg & Blaschke, 2009). To date, very few studies have directly 

examined intentional and unintentional nonadherence to oral endocrine therapy, but those that 

have suggest that unless treatment has been discontinued altogether, the majority of women are 

nonadherent for unintentional reasons (e.g., Atkins & Fallowfield, 2006).  

2.2  MEASURING ADHERENCE  

Adherence may be measured through both direct and indirect means and the choice of method 

affects the aspects of adherence that may be measured (e.g., persistence versus alterations in 

dose), as well as findings for the rates of nonadherence. Each method has some advantages and 

disadvantages and there is no gold standard for use across all measurement settings or patient 

populations (Osterberg & Blaschke 2005, Wagner et al., 2001; Vermeire et al., 2001). Table 2.1 

summarises the various approaches.  

Direct measures of adherence provide the most reliable data on patient medication taking 

behaviour and are more objective than indirect assessments. Direct methods include assessing the 

presence of biologic markers such as stable isotopes or measuring blood serum and/or drug 

metabolite levels, which indicate that the target medication has been taken. Alternatively, patients 

may be observed directly to see that they are taking their medication as prescribed (Farmer, 1999; 

Ruddy et al., 2009). Though more objective, these methods are more commonly used in clinical 

trials and are often impractical and costly for the community setting. For these and other reasons, 

more indirect measures are adopted in research assessing adherence to oral endocrine therapy.  
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Indirect measures of adherence are those that rely on assessing markers of adherence rather than 

actual adherence behaviour itself and/or direct observation of a medication’s efficacy. As 

described below, indirect measures include assessment of patient reported behaviour, prescription 

refill data, manual or electronic pill counting, as well as assessment of physiological markers 

indicative of adherence.  

PATIENT SELF-REP ORT  

Patient self-report is one of the simplest and most cost efficient approaches to measuring 

adherence and can take the form of patient diaries, interviews or questionnaires. Self-report 

questionnaires are more common in the literature on adherence to oral endocrine therapy, 

although interview methodology has also been used. Findings have shown that these two 

approaches yield variable rates of nonadherence for women taking tamoxifen therapy. For 

example, self-reported rates of nonadherence as assessed via questionnaires varies from 0% to 

55% and nonadherence rates via interview ranges from 12% to 55% (e.g., Grunfeld, Hunter, 

Sikka, & Mittal, 2005; Demissie, Silliman, & Lash, 2001; Fink, Gurwitz, Rakowski, Guadagnoli, & 

Silliman, 2004; Lash, Fox, Westrup, Fink, & Silliman, 2006; Murthy, Bharia & Sairn, 2002).  

Research shows that rates of adherence measured through self-report and interview are higher 

than rates assessed through other indirect measures. For example, using three different methods 

to assess nonadherence to tamoxifen in a sample of 34 women, Waterhouse and colleagues (1993) 

found that via self-report, only 2% of the sample were nonadherent compared with 17% found to 

be nonadherent through pill counts. Rates of nonadherence in this sample were even higher when 

alterations in dose and frequency were accounted for through microelectronic monitoring, which 

found 75% of the sample were not taking their medication as prescribed (Waterhouse, Calzone, 

Mele, & Brenner, 1993). These and other findings suggest that, in spite of their advantages, self-

report questionnaires and interviews may be the least reliable of all adherence measures.  

There are two main explanations for inflated rates of adherence found in self-report methods 

versus other measures of adherence. The first is patient response bias. Termed the Hawthorne 

Effect, researchers have observed that patients may improve or modify aspects of their behaviour 

when they know it is being monitored. This may also lead to what researchers have termed ‘white 

coat’ adherence where patients begin to take their medication as prescribed in the days leading up 

to an assessment (Partridge et al., 2002; Vermeire et al., 2001). Alternatively, or in addition, self-

report measures may encourage a positive response bias, as patients provide answers that they feel 

that the researcher would like to hear. Patient reports may also be biased unintentionally by 

problems of recall – patients may simply not remember how often they have failed to take their 

medication.  
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Measurement bias may also account for inflated self-reported adherence. This possibility is 

highlighted by the variation in approaches used to assess adherence to oral endocrine therapy 

across studies. Some studies use single item measures (e.g., Demissie et al., 2001), whereas others 

use standardised adherence tools comprised of four or more items (Grunfeld et al., 2005). Some 

assessments query medication use in the last week (Grunfeld et al., 2005) whereas others do not 

specify a timeframe (Atkins & Fallowfield, 2006; Demissie et al., 2001). Other studies have also 

differentiated between intentional versus nonintentional adherence (e.g., Atkins & Fallowfield, 

2006). However, very few have incorporated measures that assess variations in the timing, dose or 

frequency of medication use, and few studies have used self-report to measure patient persistence 

in taking medication.  

For the most part, measures that dichotomise participants’ responses to a ‘yes’ or ‘no’ response 

fail to capture the intention behind nonadherence. As Koshack and colleagues (2010) point out, 

some measures of adherence would place a patient who has taken her or his medication over the 

course of 10 years but has forgotten to take a single tablet during the time of measurement in the 

same category as a patient who regularly and intentionally misses treatment. Furthermore, the 

dichotomous response format, along with positive response bias, encourages participants to weigh 

variations in their own medication taking behaviour, and on average say that they are adherent. 

Generally, self-report measures tend to over-simplify the phenomenon of medication adherence 

and limit variation in response (Koshack, Marx, Schnakenberg, Kochen, & Himmel, 2010). 

PILL COU NTS  

As the name of the method suggests, measuring adherence through pill count simply requires 

counting the number of pills that patients have not taken and comparing that with the number of 

pills that they should have taken within a specific timeframe (Farmer, 1999). Next to self-report 

this is one of the more common methods of assessing adherence given that it provides an 

empirical and continuous measure of adherence and is relatively simple to assess (Osterberg & 

Blaschke 2005). However, it has not been as popular in research assessing adherence to oral 

endocrine therapy. In fact, only one study reviewed used pill count methodology. It found that 

like self-report, pill counts underestimated nonadherence relative to other measures (Waterhouse 

et al., 1993). Underestimates are likely the result of patients’ efforts to appear adherent, which may 

include discarding pills prior to assessment. Pill counts are also limited by the scope of adherence 

that can be assessed, as they do not measure variations in timing and dose of medication (e.g., 

Osterberg & Balschke 2005; Ruddy et al., 2009).  
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PRESCRIPT ION REFILLS  

When prescription refill data are collected as part of electronic insurance claims records, medical 

databases or closed pharmacy systems, it may be used to provide a more objective assessment of 

patient adherence (Osterberg & Blaschke, 2005). Prescription refill data may also be collected for 

relatively large numbers of patients within a short time frame. In adherence literature, prescription 

refills are frequently used to assess the degree of adherence through a mean possession ratio, 

which is calculated by dividing the total number of days that medication is available from the time 

the first prescription was filled, by the number of days that medication is required. The mean 

possession ratio is then converted into a percentage score and individuals with mean possession 

ratios of <80% are typically labelled as nonadherent (Ruddy et al., 2009; Steiner & Prochazka, 

1997). 

Prescription refills may also be used to measure medication persistence by quantifying the gaps 

between refills (e.g., Kimmeck et al., 2009). There are variations both across and within studies on 

the permissible gaps between medication refills. Whereas a 90-day gap is often used in 

assessments of persistence, findings for 60 and 180 days have also been reported (e.g., Barron et 

al., 2007; Kimmick et al., 2009). If the gap between prescription refills falls outside the defined 

period, it is assumed that a patient has discontinued treatment. Finally, prescription data may also 

be used to measure initial nonadherence, which is the failure to initiate treatment by filling the 

first prescription (Farmer, 1999). However, initial nonadherence is relatively under-studied 

phenomenon in research on adherence to adjuvant endocrine therapy.  

A number of studies examining adherence to tamoxifen and AIs have used prescription refill to 

measure adherence either through medical records check or claims data (see Table 2.3). These 

studies have been informative because for the most part, they provide the only available data on 

persistence with adjuvant endocrine therapy. Findings for rates of treatment discontinuation are 

variable across studies. However, findings show a general pattern towards increasing 

discontinuation rates over the course of treatment with both tamoxifen and AIs (e.g., Partridge, 

Wang, Winer, & Avorn, 2003; Partridge et al., 2008a). Although prescription refills provide a 

more objective assessment of adherence and persistence rates, there are three main disadvantages 

to this measure.  

Firstly, like other measures, prescription refills fail to capture the full spectrum of adherence 

behaviour. Exactly how the medication is being used or whether the medication is being used at 

all cannot be determined through this approach, so it cannot provide patient-level adherence data 

in the clinical setting (e.g., Ziller et al., 2009). Secondly, data on the clinical drivers of 

discontinuation are not typically available. For example, few studies using prescription refill data 
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differentiate between treatment discontinuation as initiated by the patient (nonadherence) versus 

discontinuation prescribed by a healthcare provider (adherence) (e.g., Barron, Connolly, Bennett, 

Feely, & Kennedy, 2007). Studies also typically fail to report whether women have discontinued 

all endocrine therapy or have merely discontinued one in order to switch to another, or have 

stopped altogether because of breast cancer recurrence or other illness (e.g., Guth et al., 2008; 

Ziller et al., 2009). Thirdly, the databases might be skewed towards over/under-representation of 

various groups of individuals. For example, Partridge and colleagues assessed prescription refills 

for AIs using claims data, which may have resulted in systematic biases that excluded individuals 

who were older or those paying out of pocket (Partridge et al., 2008a). Despite these 

disadvantages, assessing prescription refills is one of the few indirect measures that avoids patient 

reporting bias and/or the Hawthorne effect.  

MICROELECTRON IC MONITORING SYSTEMS  

More recent approaches to monitoring adherence involve the use of microelectronic monitoring 

systems (MEMS) specifically developed to record adherence behaviour. MEMS use 

microprocessors to record every time the cap on a pill bottle has been removed or a blister 

popped on a pill pack. These systems enable data capture of the timing, dose and frequency of 

medication behaviour, and can be used to assess intentional deviations from the prescribed 

regimen (Farmer, 1999; Ruddy et al., 2009). Given their design, MEMS have significant 

advantages over other indirect adherence measures in providing continuous and unbiased data on 

medication use, and more detailed information about adherence behaviour than do other methods 

such as prescription data. 

The use of MEMS to measure medication adherence has its disadvantages. Foremost among these 

is that they are costly and therefore not available for widespread use over extended periods (e.g., 

Farmer, 1999). Secondly, they still do not overcome problems of patient-level reporting bias, as 

patients may change their behaviour to be more adherent, knowing that their medication use is 

being recorded (Ruddy et al., 2009), or they may discard the medication without ingesting it 

(Osterberg & Blaschke, 2005). Some researchers have also suggested that the use of MEMS, as a 

form of ‘electronic surveillance’, undermines the evolving conceptualisation of patients as active 

and independent participants in their healthcare (Koschak et al., 2010). 
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Table 2.1: Methods for assessing medication adherence 

Measurement 

Approach 
Methods Advantages Disadvantages  

Indirect  

Patient self-report 

(Questionnaires, 

Diaries/Interviews) 

Cost effective 

Easy to administer 

Subject to response bias 

Limited by patient recall 

Different questionnaires have varying levels of sensitivity and specificity 

Prescription refills Cost Effective  

Can assess persistence & initial nonadherence 

Can acquire data for large populations of 

patients relatively quickly 

Simplicity 

Fails to account for variation in dose and timing of drug 

Cannot assess whether medication has actually been taken 

Requires closed-pharmacy system 

Database subject to inaccuracies  

Pill counts Cost Effective 

Simplicity 

Pills may be discarded/not ingested 

Fails to assess variations in timing and dose (i.e., patient could take two 

tablets at once to make up for missed day 

Overestimates adherence 

Patients may fail to return unused pills 

Microelectronic monitoring 

(MEMS) 

Continuous, reliable data 

Most accurate indirect measure 

Assesses timing & dose 

Pills may be discarded 

Expensive 

Inconvenient for patient 

Subject to response bias 

Clinical response Links medication with desired outcome 

Objective tests for response 

Cannot be directly linked to treatment adherence 

Less practical in community setting 

Physiological markers Objective evidence that medication was taken Less practical in community setting 

Individual variations in drug metabolism/drug half lives 

Direct  

Biological/physiological 

markers 

Objective evidence that medication was taken Less practical in community setting 

Individual variations in drug metabolism/drug half lives 

Data limited to recent use 

Subject to response bias 

Observation Objective evidence that medication was taken Impractical for routine or long term use 

Patients may still fail to take medication 

Note: Table adapted from Farmer, 1999 and Osterberg & Blashke, 2005. 
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Despite the disadvantages, MEMS are considered by some to be the gold standard for measuring 

adherence because of the detail and accuracy of the data provided (e.g., Farmer, 1999). Only one 

known study has examined adherence to adjuvant endocrine therapy using MEMS data. It showed 

MEMS were able to provide more detailed data on adherence behaviour such as dose omission 

and variations in timing of the dose and found that 75% of the sample were nonadherent 

compared with rates of nonadherence through patient self-report (2%) and pill count (17%) 

(Waterhouse et al., 1993). 

2.3  RATES OF NONADHERENCE TO ORAL ENDOCRINE THERAPY  

Breast cancer patients with early-stage disease are considered highly motivated to adhere to their 

endocrine treatment in order to prevent breast cancer recurrence (e.g., Waterhouse et al., 1993; 

Ziller et al., 2009). However, a growing body of research shows that a relatively large proportion 

of patients discontinue their endocrine therapy prior to the completion of the 5-year course, and 

even those who continue with their treatment may not do so consistently (e.g., Atkins & 

Fallowfield, 2006; Partridge, 2006; Partridge et al., 2008a). As Ward (2010) points out, the 

‘daunting’ task of continuing with adjuvant endocrine therapy for a period of five years in light of 

treatment side effects and ongoing expense may prompt some women to stop taking their 

medication.  

With a shift in the last 10 years towards greater prescribing of oral adjuvant endocrine therapy in 

the community setting, researchers have become concerned with understanding the extent of the 

problem of nonadherence (e.g., Partridge et al., 2002; Partridge et al., 2008a; van Herk-Sukel, van 

de Poll-Franse, Voogd, Nieuwenhuijzen, Coebergh, & Herings, 2010), as it may be one of the 

most important and modifiable factors contributing to treatment outcomes for patients with 

chronic disease (Miaskowski, Shockney, & Chlebowski, 2008; Sabate, 2003). The following 

sections report on available research on rates of adherence to oral endocrine therapy in light of 

methodological variations including timing of assessment, clinical trial versus community-based 

settings, adherence measures used, and the type of oral endocrine therapy prescribed. Findings for 

nonadherence across studies are summarised in Table 2.2. 

2.3.1  ADHERENCE OVER THE COURSE OF TREATMENT  

Rates of adherence to oral endocrine therapy vary according to the timing of assessment. This 

makes results across studies that use different observation periods somewhat difficult to compare 

(Guth et al., 2008). For example, researchers have variously assessed adherence within short 

timeframes of weeks or months (e.g., Atkins & Fallowfield, 2006; Grunfeld et al., 2005; 
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Waterhouse et al., 1993) or have assessed it over the duration of treatment. For the latter, 

durations of assessment have ranged anywhere from one to five years (e.g., Barron et al., 2007; 

Demissie et al., 2001; Fink et al., 2004; Kimmick et al., 2009; Partridge et al., 2008a). Despite these 

variations, there appear to be some general patterns in adherence behaviour.  

Some patients prescribed oral endocrine therapy do not even begin treatment. In one of the few 

studies that has measured adherence at this early stage, Guth and colleagues (2008) found that 

almost 9% of 315 who were recommended endocrine treatment failed to initiate therapy. More 

commonly, researchers have looked at duration of treatment either as a retrospective database 

reviews or as longitudinal cohort studies and have focused on adherence over time for those who 

have begun treatment. These studies identify the second pattern of adherence to endocrine 

treatment, which is that most treatment discontinuation occurs during the first year of follow-up 

but that adherence continues to drop off over time (Owusu et al., 2008). 

In 2003, Partridge and colleagues conducted one of the earliest studies demonstrating that 

discontinuation rates continue to rise over the course of endocrine therapy. They used 

prescription refill data from three commercial health plans to track tamoxifen adherence by 2378 

women with early-stage breast cancer. During the first year of the research, results showed that 

23% of women did not have an adequate supply of tamoxifen available and were therefore classed 

as nonadherent. A subset of the population was followed for a period of four years and findings 

showed that tamoxifen use declined over time so that by year four, the average adherence rate was 

only 50% (Partridge et al., 2003).  

Given increasing trends towards prescribing AIs, the study by Partridge and colleagues was 

replicated in 2008 with a cohort of women taking anastrozole as initial treatment for early breast 

cancer (Partridge et al., 2008a). Again, the research was conducted outside of the clinical trial 

setting and included longitudinal assessment of pharmacy, procedure and medical claims data 

from three large national databases in the United States. Adherence was defined as the proportion 

of eligible days during the 360 after first prescription for which the patient had filled a 

prescription for anastrozole or other endocrine therapy (mean possession ratio). Those that had at 

least 80% or more of days covered by prescription were classed as adherent, whereas those with 

less than this amount were classed as nonadherent. The mean possession ratio declined over the 

3-year period from an average across the three databases of 83% in the first year to an average of 

71% in year three. A similar pattern was seen in adherence rates, which dropped from 

approximately 75% in year one to 59% in year three. These data show that by the end of three 

years, on average, 41% of women had discontinued treatment with anastrozole (Partridge et al., 

2008a).  
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Similar patterns of discontinuation have been found in studies extending follow-up to four and 

five years after treatment initiation in both clinical and community settings (e.g., ATAC Trialists’ 

Group, 2005; Barron et al., 2007; van Herk-Sukel, 2010). However, rates of discontinuation in 

these studies are higher than those reported by Guth and colleagues (2008) who found that while 

33% of patients failed to complete therapy, only 11% could be classified as nonadherent, as the 

remainder had variously discontinued treatment because of breast cancer recurrence, treatment 

switch or medical reasons such as death or other illness (Guth et al., 2008). 

Patterns of increasing treatment discontinuation over time have also been identified in research 

using patient self-report methodology. For example, Lash and colleagues (2006) conducted annual 

interviews with 462 postmenopausal women with early-stage breast cancer and found that by the 

end of five years, 31% had stopped their tamoxifen treatment (Lash et al., 2006). Through patient 

interviews, another study found that 15% of 303 women had discontinued tamoxifen therapy 

approximately two years after primary surgery (Demissie et al., 2001). These discontinuation rates 

are on par with or lower than those found using prescription refills, which may be due in part to 

response bias common to self-report research or to white coat adherence (Cramer, Scheyer, & 

Mattson, 1990; Feinstein, 1990). These self-report biases along with the failure of prescription 

refill data to pick up on day-to-day variations in adherence behaviour or on patient or doctor 

driven drug holidays means that these studies may not have captured the full range of adherence 

behaviour or discontinuation rates over the course of endocrine therapy.  

2.3.2  ADHERENCE ACROSS CLINICAL TRIAL AND COMMUNITY SETTINGS  

Adherence rates vary widely both within and across clinical trial and clinical practice settings. In a 

recent review of adherence to endocrine therapy, Chlebowski and Geller (2006) found that in 

clinical trials with at least four years follow-up, 23% to 28% of patients prematurely discontinued 

their endocrine therapy. However, nonadherence rates of between 12% and 40% have also been 

reported in studies examining adherence to tamoxifen in placebo-controlled trials. Across three 

large trials comparing AIs to either tamoxifen or placebo (e.g., IES, ATAC, MA–17), research 

shows treatment discontinuation ranges vary between 10–28% (e.g., ATAC Trialists’ Group, 

2005; Coombes et al., 2004; Goss et al., 2003). The range of nonadherence is wider in studies 

conducted in clinical practice settings where reports of nonadherence have ranged from 10% to 

50% (e.g., Barron et al., 2007; Chlebowski & Geller, 2006). 

There appears to be no discernable pattern to adherence rates across different settings except for 

trends towards slightly higher rates of adherence in clinical trial settings and slightly lower rates in 

clinical practice settings. Additionally, adherence to oral endocrine therapy in clinical trial settings 
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is higher than reported rates for medication for other chronic illnesses. As Barron and colleagues 

(2007) showed, better adherence is common in clinical studies where patients are ‘carefully 

selected, highly motivated and closely monitored’. In fact, it has been suggested that clinical trials 

are an ideal setting to promote adherence given that patients are monitored consistently and 

encouraged to follow treatment protocols (e.g., Miaskowksi et al., 2008). However, the wide 

variability across studies suggests that factors other than the assessment setting account for 

variation in adherence rates. 

One reason that oral endocrine therapy discontinuation rates vary across settings results from 

differences in the definition of ‘discontinuation’. Some studies examine discontinuation ‘for any 

reason’, including breast cancer recurrence or treatment switch (e.g., Kimmick et al., 2009) 

whereas others limit discontinuation rates to focus solely on discontinuation due to nonadherence 

(e.g., van Herk-Sukel et al., 2010). The IES study demonstrates this variability. Results showed 

that 16% of patients on exemestane and 13% of those on tamoxifen discontinued their treatment. 

However, limiting analysis of discontinuation rates to those who stopped due to adverse events 

alone showed that only 6% and 5% of patients discontinued exemestane and tamoxifen 

respectively (Coombes et al., 2004).  

A second reason for variation is that even within a given treatment setting, researchers have used 

very different methodologies (e.g., timing of measurement, assessment tool) to measure the same 

phenomena (i.e., adherence & persistence). Discussed in section 2.2, each of the methodologies 

has its own limitations such as a lack of day-to-day adherence data in the case of prescription refill 

data, or a highly selected sample as in the case of clinical trials (e.g., Guth et al., 2008; Miaskowski 

et al., 2008). 

2.3.3  ADHERENCE AND MEASUREMENT  

The majority of studies have used indirect approaches such as prescription refill and patient self-

report to measure adherence to oral endocrine therapy, and as discussed, adherence varies 

according to the measurement used. However, research has also shown good convergent validity 

across adherence measures. For example, Grosset and Grosset (2007) found that there was ‘good’ 

agreement between visual analogue, self-report, pill count and microelectronic monitoring 

measures of adherence. However, this convergence was only found for ‘adherent’ patients who 

took 80% or more of their medication as observed through microelectronic monitoring. For 

those who took less than that, it appeared that self-report, visual analogue and pill counts 

significantly overestimated adherence (Grossett & Grosset, 2007).  
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In addition to the method of measurement, the way that adherence is operationalised affects rates 

across studies. For example, Atkins and Fallowfield (2006) asked participants “How often do you 

forget to take your tablets?” and “How often do you choose not to take your tablets?” Response 

options were never, occasionally, sometimes, quite often, and very often. Participants who responded that 

they ‘never forgot’ and ‘never chose’ not to take their medication were classed as adherent, 

whereas those who sometimes or often chose not to take their medication or who just forgot 

were classed as nonadherent. Using these definitions, Atkins and Fallowfield found that 55% of 

women taking either AIs or tamoxifen were nonadherent. A further breakdown of participants’ 

scores showed that the majority of nonadherence was unintentional (83%) but some participants 

(17%) reported deliberately choosing not to take their endocrine therapy. Note that in this study, 

where nonadherence was relatively high, the adherence-related questions were not limited to a 

particular timeframe. In other research, nonadherence has been operationalised as missing any 

dose of tamoxifen in the last week. Using this definition, only 12% of respondents reported 

nonadherence (Grunfeld et al., 2005). Other researchers who simply asked participants, “Are you 

taking tamoxifen at this time?” found that 15% had discontinued their endocrine treatment 

(Demissie et al., 2001). 

Participants’ responses within a survey can also be internally inconsistent, and this clouds 

assessment of adherence. For example, using a web-based survey, Kirk & Hudis (2008) measured 

participants’ treatment history, adherence to treatment, which included AIs and tamoxifen, as well 

as barriers to treatment adherence. Eighty-four percent of respondents said they were taking all of 

their oral medication as directed. However, 43% also said that they had missed a dose of their oral 

medication for breast cancer in the last month, suggesting that study participants may not 

consider occasional lapses in medication behaviour as a variation in the recommended course of 

treatment (Kirk & Hudis, 2008).  

Based on findings for self-reported adherence to oral endocrine therapy, Ziller and colleagues 

(2009) suggested that “...patient statements with regards to adherence, for whatever reasons, 

might not always reflect the reality…” (p. 433). This may be true, but it appears that researchers 

are also defining ‘reality’ in different ways. The use of more standardised self-report measures 

across studies would help to eliminate some of the variation in findings. Even in research using 

pill counts, standardising the number of days allowed between prescription refills (i.e., 60, 90, or 

180) and more clearly identifying patient driven (e.g., treatment holidays) versus medical driven 

discontinuation (e.g., breast cancer recurrence, treatment switch) would help to clarify and 

perhaps achieve some consistency across studies in regards to measuring adherence. In turn this 

may help to get a better picture of how variable rates of adherence truly are and why.  
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Table 2.2: Rates of nonadherence to oral endocrine therapy  

Endocrine Therapy Authors N Adherence Measure 
Measurement 

Duration 
Rates of Nonadherence 

Tamoxifen  Barron et al., 2007 2816 Insurance claims data 1 & 3.5 years 22% discontinuation rate by year 1 and 35% discontinuation by 3.5 years  

Demissie et al, 2001 303 Interviews 
5, 21 & 33 months 

after primary surgery 
15% of patients discontinued by 2nd interview 

Fink et al., 2004 516 Interviews 2 years 17% discontinued by two years 

Grunfeld et al., 2005 110 Self-report questionnaire 1 week 12% or missed at least 1 dose in previous week  

Kahn et al., 2007 881 
Self-report & medical 

records 
4 years 

21% reported stoping their medication prior to 4 years from treatment initiation – and 

the majority of these (54%) did so within the first 3 years 

Lash et al., 2006 462 Interviews 5 years 31% failed to complete prescribed 5 years  

Ma et al., 2008 788 Retrospective chart review 1 year 
294 women (37%) either did not fill initial prescription or took tamoxifen for less than 

one year of the 5-year course 

McCowan et al., 2008 1633 Cancer registry 5 years Discontinuation rose from year 1 to 51% by year 5 

Murthey et al., 2002 53 Self-report questionnaire 6 months 24% missed at least 1 dose per week  

Owusu et al., 2006 1080 
Medical & pharmacy 

records 
5 years 49% discontinued by 5 years  

Partridge et al., 2003 2378 
Prescription refill insurance 

database 
1 & 4 years 

23% had < 80% of eligible days covered by prescription refills. Adherence dropped 

over time with 50% nonadherence by year 4  

Waterhouse, 1993 24 
Self-report vs. pill count vs. 

MEMS 
3 months  

<80% were adherent by criteria of dose omission and dosing interval errors: Self 

report = 2%; pill count = 17% and MEMS = 75% (21% by criteria of dose omission 

alone)  

Aromatase Inhibitors 

see Hadji 2010  775 
Electronic medical records 

database 

Retrospective 

analysis over 3 year 

period 

More patients discontinued anastrozole than letrozole (42% versus 34% respectively) 

and those who were on anastrozole discontinued earlier than those on letrozole  

Goss et al., 2003 5137 MA – 17 trial 29 months 10% in each of letrozole and placebo group discontinued treatment 

Partridge et al., 2008a 7132 

Pharmacy, procedure & 

medical claims data from 3 

databases 

12 & 36 months 
Average 23% nonadherence across databases at 12 months. Average 

nonadherence increased to 41% by 36 month follow-up (N = 999)  

Tamoxifen & 

Aromatase Inhibitors 

Atkins & Fallowfield 

2006 
131 Self-report Cross-sectional 55% nonadherence across both types of treatment 

Coombes et al., 2004 4742 IES Trial 31 months median 
16% or exemestane treated and 13% of tamoxifen treated participants discontinued 

by median of 31 months 

Howell et al., 2005 9366 ATAC Trial 5 years 
By the end of 5 years, 344 (11%) of patients treated with anastrozole and 442 (14%) 

of those treated with tamoxifen had discontinued treatment  

Kimmick et al., 2009 1491 
Cancer registry & medical 

claims data 
12 months 

64% prescription fill rate by all eligible. For those who did fill prescription, 40% were 

nonadherent (< 80% MPR) and 20% were non-persistent (greater than 90 day gap in 

refills)  

van Herk-Sukel et al., 

2010 
1451 

Cancer registry & 

pharmacy records 
5 years 

Continuous users of tamoxifen dropped from 83% in year 1 to 40% in year 5. 

Continuous users of any endocrine therapy dropped from 87% in year 1 to 49% in 

year 5 

Ziller et al., 2009 100 
Self-report & mean 

possession ration 
24 months  

Self-report = 0% nonadherence; Mean possession ratio = 80% (Tamoxifen) and 69% 

(Anastrozole)  

Note: Table adapted from Miaskowski et al., 2008.  
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2.3.4  ADHERENCE AND TYPE OF ENDOCRINE THERAPY  

Large-scale clinical trials provide the bulk of information on variation in adherence rates between 

AIs and tamoxifen. For example, the IES trial, which compared exemestane and tamoxifen found 

that out of 4742 women, 667 (14%) had discontinued their medication when assessed at a median 

36.1 months follow-up. Of these women, 365 (16%) were from the exemestane group and 302 

(13%) were in the tamoxifen group (Coombes et al., 2004). The ATAC trial showed that at 47 

months post-diagnosis, 24% of participants treated with arimidex and 28% treated with tamoxifen 

had stopped taking their medication, and these rates of discontinuation were significantly different 

(e.g., Howell et al., 2005). A few community-based studies have examined differences between the 

oral endocrine therapies (e.g., Atkins & Fallowfield, 2006), and as reviewed by Chlebowski and 

Geller (2006), the differences are largely insignificant. Discussed in Chapter 3, results from clinical 

trials suggest that at least some of the differences in discontinuation rates between classes of 

drugs may be due to different side effect profiles of tamoxifen and AIs.  

As AIs are relatively new, there is little research comparing the three different types (i.e., letrozole, 

anastrozole & exemestane) along dimensions of efficacy, toxicity and rates of adherence. 

However, one recent study has compared discontinuation rates between letrozole and 

anastrozole, the reversible steroidal inhibitors, in a group of 775 women with early-stage breast 

cancer. Using a retrospective medical records review, this study showed that on average, women 

on anastrozole were more likely to discontinue their medication (42%) than women on letrozole 

(34%), and were likely to do so two months sooner (see Hadji, 2010).  

A number of factors may contribute to variation in adherence to different types of endocrine 

therapy. Side effect profiles may be one contributor. Current prescribing practices may be 

another. In order to make a more reliable comparison of adherence rates between tamoxifen and 

AIs, research will need to look at AIs used as first line therapy, rather than as a sequential or 

switch strategy, as reports show that substantial discontinuation occurs in the first year after 

treatment initiation. This drop off in adherence to AIs will be missed if comparisons are only 

made between first line tamoxifen and AIs given after 2–3 years of therapy. Finally, treatment 

switching may account for a number of ‘discontinuations’ to endocrine therapy, and as mentioned 

previously, much of the data collected through research on prescription refills fails to account for 

whether discontinuations results from ‘nonadherence’ or is due to medical reasons such as 

treatment switch.  
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2.4  EFFECTS OF MEDICATION NONADHERENCE  

After surgery to remove cancerous tissue, postmenopausal women diagnosed with early-stage 

breast cancer are at risk of relapse. The risk peaks within the first few years of primary treatment 

but continues for longer than 10 years post surgery (Saphner, Tormey, & Gray, 1996). Recurrence 

can take the form of local or distant metastases that have life-threatening effects. However, oral 

endocrine therapy reduces the risk of recurrence, and clinical trials show that while tamoxifen is 

effective, AIs are significantly more effective than tamoxifen in terms of preventing distant 

metastases and improving disease free survival (e.g., Hadji, 2010). However, it stands to reason 

that if patients do not take their AIs as recommended, then these benefits will not be realised. 

Recent meta-analyses have examined the effect of medication nonadherence on patient outcomes. 

Reviewing 63 studies across different patient populations (e.g., cancer, diabetes), DiMatteo and 

colleagues (2002) found that on average, 26% of patients experienced better outcomes by 

adhering to their prescribed treatment. Findings were stronger for patients with chronic rather 

than acute illness, suggesting that adherence may be less important for treatment of acute 

conditions that are already ‘self limiting’. This research also showed that the link between 

adherence and outcomes were stronger for ‘softer’ measures of adherence such as self-report 

(DiMatteo, Giordani, Lepper, & Croghan, 2002). Apparently, this effect exists irrespective of 

whether patients are taking active medication or a placebo. Similar findings are reported in a more 

recent meta-analysis that examined 21 studies on adherence in various patient populations 

(Simpson et al., 2006). This research showed a consistent association between higher adherence 

and lower mortality for both active treatment and placebo. Commenting on the link between 

placebo and outcomes, Simpson and colleagues suggested that it might represent a ‘healthy 

adherer’ affect, whereby adherence to treatment may be a proxy for overall healthy behaviour 

(Simpson et al., 2006). 

The few studies that have looked specifically at the relation between adherence to oral endocrine 

therapy and treatment outcomes report significant associations. For example, McCowan and 

colleagues (2008) found that early discontinuation of tamoxifen was associated with increased risk 

of all cause mortality (McCowan et al., 2008). Similarly, Ma and colleagues (2008) found that five-

year disease free survival was higher for patients who used tamoxifen treatment compared with 

those who discontinued (87% versus 76% respectively, p < .001) (Ma et al., 2008). Attempting to 

identify the optimal duration of endocrine therapy, research also shows that five years of 

tamoxifen therapy is associated with significantly better patient outcomes than only 1–2 years of 

treatment (ATAC Trialists’ Group, 2003; Coates et al., 2007). However, the optimal duration of 

therapy with AIs is still under study. 
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Along with documenting the more global relation between treatment outcomes and treatment 

adherence over time, researchers are considering the extent to which patients must adhere to their 

endocrine therapy to achieve optimal effect. The minimum rate of adherence likely depends on 

the treatment prescribed, as each of the oral endocrine therapies has different half-lives. Barron 

and colleagues (2008) found that approximately 20% of their sample missed the equivalent of at 

least one tamoxifen tablet every five days and suggested that this rate of nonadherence would be 

linked with negative treatment outcomes (Barron et al., 2007). However, missing the odd dose of 

tamoxifen, which has a half-life of 7–14 days (see Osborne, 1998), may not adversely affect the 

outcome of treatment (Ruddy et al., 2009). In contrast half-lives of the AIs are much shorter (i.e., 

27 hours–2 days) (Smith & Dowsett, 2003), and the effect of missing more than one dose may 

have greater consequences for users of AIs. 

The negative effects of nonadherence to oral endocrine therapy extend beyond individual patient 

wellbeing. Nonadherence can also affect prescribers’ perceptions of drug efficacy thereby 

influencing their decisions to switch from what might have been an effective treatment (Avorn et 

al., 1998). Nonadherence may also affect the patient-provider relationship (e.g., Partridge et al., 

2008a; Ruddy et al., 2009). Patients may not disclose the extent to which they are following the 

recommended treatment and this can lead to a breakdown of communication so that patients are 

not getting optimal care (e.g., Waterhouse et al., 1993). In clinical trial settings, nonadherence can 

lead to misrepresentation of medication effectiveness and dosing requirements with far-reaching 

consequences for larger populations of patients (e.g., Urquhart, 1991). The combined effects of 

nonadherence through wasted medication, increased physician visits, higher rates of 

hospitalisation and longer hospital stays compounds to increase healthcare costs as well as 

increasing the burden on already stretched healthcare systems (e.g., Cushing & Metcalfe, 2007; 

Vermeire et al., 2001). 

2.5  FACTORS ASSOCIATED WITH MEDICATION NONADHERENCE  

Since the 1970’s, approximately 200 variables have been studied for their association with 

medication nonadherence. Collectively, the literature addresses cognitive, social, physical, 

environmental, psychological and therapeutic drivers of adherence behaviour (Bowen, Helmes, & 

Lease, 2001). However, research on patient adherence to oral endocrine therapy is in relatively 

early stages, and the factors that influence adherence behaviour in the adjuvant setting are not well 

documented. Understanding the drivers of nonadherence to oral endocrine therapy is a first step 

towards improving a widespread problem that has considerable negative effects on individuals 

and health systems. The following sections review the available literature according to a 
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framework presented by Ruddy and colleagues (2009), which holds adherence behaviour to be 

influenced by three broad classes of interacting treatment, system and patient-related factors (see 

Figure 2.1). 

2.5.1  TREATMENT FACTORS  

SIDE EFFECTS  

Discussed further in Chapter 3, tamoxifen and AIs differ in their side effect profiles. Tamoxifen is 

associated with thrombosis and increased risk of cerebrovasuclar disease, as well as secondary 

cancers. Aromatase inhibitors are associated with increased risk of cardiovascular events, 

hypercholesterolemia, osteopenia and osteoporosis, and arthralgias and fractures. Hot flushes, 

vaginal dryness and dyspareunia appear to be symptoms common to both tamoxifen and AIs 

(Hadji, 2010; Mortimer, 2010), and cognitive impairment is a common complaint (Pullens, De 

Vries, & Roukema, 2009). For women with early-stage breast cancer who are taking adjuvant 

endocrine therapy to prevent breast cancer recurrence rather than to manage and treat active 

disease, the side effects of medication may negatively affect quality of life and therefore 

undermine adherence. In fact, side effects of adjuvant endocrine treatment are the most 

commonly reported reasons for treatment discontinuation (e.g., Salgado & Zivian, 2007; 

Schwartzberg et al., 2009).  

A number of clinical trials have examined the side effect profiles and discontinuation rates of AIs 

compared to either tamoxifen or placebo. For example, in the ATAC trial significantly fewer 

participants withdrew from the study because of adverse events with anastrozole (11%) compared 

to tamoxifen (14%) (p = .0002). Treatment with anastrozole was associated with fewer 

thromboembolic, ischaemic and cerebrovascular events, as well as fewer gynaecological symptoms 

(e.g., vaginal bleeding), and hot flushes compared with tamoxifen. Although, anastrozole was 

associated with higher rates of arthralgias and fractures than tamoxifen, there were fewer serious 

adverse events with anastrozole (5% vs. 9% respectively) (e.g., Howell et al., 2005). Similar side 

effect profiles were reported in the IES trial, which compared tamoxifen with exemestane. 

Women in the exemestane group reported higher rates of arthralgias, whereas women on 

tamoxifen reported more gynaecological symptoms and muscle cramps. In this study, the 

treatment discontinuation rate was slightly higher for exemestane (16%) compared with tamoxifen 

(13%). However, discontinuation due to adverse events was not significantly different between 

the exemestane (6%) and tamoxifen (5%) groups (Coombes et al., 2004). The results of these 

trials suggest that relatively few patients withdraw from treatment because of side effects from 
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either AIs or tamoxifen. However, community-based observations indicate that a much larger 

proportion of women experience side effects and may discontinue treatment as a result. 

Across studies conducted in community-based settings, there is a consistent link between the 

experience of side effects and nonadherence to oral endocrine therapy (Demissie et al., 2001; Kirk 

& Hudis, 2008; Owusu et al., 2008; Pellegrini et al., 2009). For example, Salgado & Zivian (2007) 

surveyed 622 women taking AIs, and found that the majority of women who discontinued their 

medication (84%) did so because of side effects. The experience of side effects is also related to 

early discontinuation of tamoxifen therapy, whereas women who discontinue later in the course 

of therapy are more likely to do so because of other reasons such as financial constraints (Owusu 

et al., 2008). However, research shows that rather than discontinue their medication completely, 

some women may choose to reduce the frequency or dose in order to ameliorate symptoms (e.g., 

Vermeire et al., 2001).  

Some side effects appear to be more troubling than others, as a number of studies suggest that 

hot flushes, insomnia, joint pain and weight gain are the most common reasons for discontinuing 

medication (e.g., Dent et al., 2007; Garreau, DeLaMelena, Walts, Karamlou & Johnson, 2006; 

Grunfeld et al., 2005). Forgetfulness and/or being out of regular routine are also cited as reasons 

for nonadherence (e.g., Atkins & Fallowfield, 2006; Osterberg & Blaschke, 2005; Stilley, Bender, 

Dunbar-Jacob, Sereika, & Ryan, 2010). Although, whether these symptoms are the result of 

cognitive decline associated with endocrine treatment, normal ageing, health status and/or 

psychological distress is difficult to determine. Irrespective of its origin, cognitive impairment is a 

risk factor for nonadherence, as it may lead to misunderstanding treatment directions, forgetting 

to take medication and/or forgetting whether medication has been taken (Stilley et al., 2010).  

Stilley and colleagues (2010) report on the Anastrozole use in Menopausal women (AIM) study 

designed to assess the effects of anastrozole on cognitive function, and whether cognitive 

impairments would predict treatment nonadherence in women with early-stage breast cancer. 

Results showed that executive function, attention, verbal learning and memory significantly 

predicted adherence as measured by the correct dose, time between doses, and percentage of 

adherent days over time. As these researchers point out, medication adherence requires a complex 

set of cognitive abilities including both prospective and retrospective memory, planning, 

attentional flexibility, and problem solving. If AI use leads to or exacerbates declining cognitive 

function, it may be important to screen for cognitive function and monitor any negative effects 

on adherence behaviour, as well as encourage patients to develop systems to support adherence to 

endocrine therapy (Stilley et al., 2010).  
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The experience of side effects does not always lead to complete discontinuation of adjuvant 

endocrine therapy, as some patients may switch from one (e.g., tamoxifen) to another (e.g., 

aromatase inhibitor) in order to alleviate current symptoms (e.g., Schwartzberg et al., 2009). 

Switching drugs means that there will be shorter exposure to the toxicities of both drugs and 

potentially a reduction in the experience of side effects. Additionally, research has shown that 

switching from tamoxifen to an AI is associated with better treatment outcomes than using 

tamoxifen alone (e.g., Dowsett et al., 2010).  

 

Figure adapted from Ruddy et al., 2009 

Figure 2.1: Overview of factors associated with nonadherence to medication 

For the majority of women, side effects from endocrine therapy are generally well tolerated. 

However, for approximately 20% of women, symptoms such as joint pain are very distressing and 

lead to medication discontinuation (e.g., Crew et al., 2007; Presant et al., 2007). Researchers 

recommend that these symptoms be taken seriously and evaluated during follow-up medical 

appointments given the effect they have on patient adherence (Guth et al., 2008). Unfortunately, 

healthcare professionals may overlook the seriousness of side effects that are not life threatening 

but which still affect patient quality of life (Fallowfield & Jenkins 2009). For example, research has 

shown that compared with patients, doctors tend to under-report the type and severity of side 

effects that women experience from endocrine therapy. Under-reporting may result from lack of 

awareness that there is a problem given that doctors are more likely to monitor only those 
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symptoms that are more predictable, that are indicative of more serious problems, or for which 

there are treatments available (Coombes et al., 2003; Fallowfield & Jenkins, 2009; Fellowes, 

Fallowfield, Saunders, & Houghton, 2001; Fallowfield et al., 2006). Additionally, doctors tend to 

spend more time discussing the benefits of medicines rather than the drawbacks (e.g., Cushing & 

Metcalfe, 2007). 

Of course the experience and management of side effects is not just affected by the type of 

treatment women take or doctors’ observation and management approaches, but also by 

individual differences among patients. For example, older women are less affected by the side 

effects of endocrine therapy than younger women, perhaps because they have lower levels of 

circulating estrogen to begin with and are therefore less likely to be affected by sudden drops in 

estrogen (Demissie et al., 2001). Research also shows that women who are in better emotional 

health and report fewer concerns around breast cancer recurrence prior to starting tamoxifen are 

less likely to report side effects (Demissie et al., 2001). In contrast, patients who emphasise the 

importance of knowing about the side effects of medication also report more side effects (Iihara 

et al., 2004). The factors that affect individual differences in the experience of side effects to oral 

endocrine therapy are discussed further in Chapter 3. 

Although side effects are distressing for some women, the available evidence shows that they may 

also be a marker of treatment efficacy (Mortimer, 2010). For example, research has shown that 

women taking tamoxifen who reported vasomotor symptoms such as hot flushes were less likely 

to experience breast cancer related morbidity (Mortimer et al., 2008). Similarly, in the ATAC trial, 

reports of vasomotor and/or joint symptoms were positively correlated with disease free 

outcomes for women taking either tamoxifen or AIs (Cuzick, Sestak, Cella, & Fallowfield, 2008). 

This suggests that women who experience more side effects are the ones who are more likely to 

benefit from treatment. Unfortunately, they are also more likely to discontinue their endocrine 

therapy (Mortimer, 2010). 

Despite the challenges associated with endocrine therapy, researchers have suggested that the 

majority of patients are willing to put up with the side effects in return for the protection against 

breast cancer recurrence that endocrine treatment provides (Wengstrom, Aapro, Leto di Priolo, 

Cannon, & Georgiou, 2007). It may be that educating patients about the origin of side effects, the 

association between side effects and treatment effectiveness, and available side effect management 

strategies may help women to adhere to their endocrine therapy.  
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MEDICAT ION LOAD AN D DOSING REGIME  

Generally, research shows that the more medications patients take, the more likely they are to be 

adherent to their treatment regime. This positive relation may be the result of a ‘healthy drug user 

effect’ whereby patients who are more likely to seek out and receive medication are also more 

likely to adhere to their medication (e.g., Barron et al., 2007). Another explanation is that patients 

who take many prescription medications develop strategies or routines that help them to adhere 

to their recommended treatments (e.g., Lash et al., 2006). Research examining the relation 

between the number of prescription medicines and adherence to oral endocrine therapy is mixed, 

with some studies showing no relationship (e.g. Atkins & Fallowfield, 2006), and others showing 

that taking four or more prescription medicines is associated with higher adherence (Fink et al., 

2004). However, the link between these two variables may be more complicated than a directly 

linear relationship.  

Following a cohort of 462 women over the course of five years, Lash and colleagues (2006) found 

that it was not the number of medications that women were taking prior to tamoxifen that 

predicted adherence, but whether or not subsequent prescription medications were added on top 

of the existing medication load. Women who were taking more prescription medicines at baseline 

were more likely to persist with tamoxifen therapy over the duration of treatment. However, 

women who were prescribed additional medications after initiation of tamoxifen were more likely 

to discontinue their treatment. As the authors suggest, this finding may be explained by the onset 

of a new illness and/or concerns about drug interactions (Lash et al., 2006). Additionally, the 

importance of taking oral endocrine to improve life expectancy may diminish in light of a new 

comorbidity (e.g., Owusu et al., 2008; Tinetti, Bogardus, & Agostini, 2004).  

In addition to the number of medications patients take, the complexity of the dosing regimen may 

also contribute to nonadherence (De Geest et al., 1998). Research shows that the more frequently 

medications must be taken throughout the day the more likely patients are to miss doses (Claxton, 

Cramer, & Pierce, 2001). However, dosing complexity is less of an issue for women taking oral 

endocrine therapy given that it is only a once per day, everyday dose (Lash et al., 2006).  

LENGTH OF TREATMENT  

As reported in section 2.3, rates of adherence to oral endocrine therapy drop off over the course 

of treatment. This drop over time could be due to any number of the other treatment or system 

and patient-level factors intervening to affect adherence behaviour. However, time itself could be 

an important predictor of nonadherence. Certainly, research in other populations shows that 

adherence is lower in patients with chronic compared to acute disease, with adherence to 

medication dropping off steeply after the fist six months of treatment (VanDulmen et al., 2007). 
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With the use of long-term adjuvant endocrine therapy, breast cancer is increasingly being viewed 

as a chronic disease and with similar issues in adherence behaviour as other illnesses that are 

asymptomatic or for which medication is preventive (Kirk & Hudis, 2008; Partridge et al., 2002). 

Despite the probable affect of length of oral endocrine treatment on patient adherence, no studies 

to date have directly queried women about treatment fatigue. Anecdotal reports suggest that some 

women are just ‘over it’. They want to move past breast cancer and treatment and are tired of 

having to take medication over an extended period (Atkins & Fallowfield, 2006). Further research 

is needed to explore how women’s perceptions of the length of treatment combine with other 

factors to influence adherence to adjuvant endocrine therapy. 

OTHER CANCER TREATMENT  

Research shows that the type of breast cancer treatment women have had prior to adjuvant 

endocrine therapy influences their adherence. For example, Owusu and colleagues (2008) found 

that women who had breast conserving surgery with radiotherapy were more likely to be adherent 

to tamoxifen than women who did not undergo radiotherapy. The study’s authors point out that 

radiotherapy is important for reducing local recurrence, especially after breast conserving surgery, 

and missing out on this treatment plus nonadherence to tamoxifen, puts nonadherent women at a 

much greater risk of breast cancer recurrence (Owusu et al., 2008). Another study showed that 

having a mastectomy rather than breast-conserving surgery was associated with higher tamoxifen 

nonadherence (Partridge et al., 2003). Finally, Guth and colleagues (2008) found that women who 

did not receive adjuvant chemotherapy were more likely to refuse adjuvant endocrine therapy.  

Findings for the relation between previous treatment and endocrine treatment adherence seem 

disparate. However, they may share a common thread related to disease severity and/women’s 

perceptions of the extent to which they have been cured by primary treatment. For example, 

women who have undergone full mastectomy rather than breast conserving surgery and whose 

breast cancer has not travelled to the lymph nodes may feel more certain that the breast cancer is 

gone and feel that further adjuvant treatment (e.g., chemotherapy/endocrine therapy) is 

unnecessary. Alternatively, it may be that some women are concerned about the toxicity of 

treatment such as chemotherapy and are therefore more likely to avoid or discontinue oral 

endocrine treatment. Research has not yet directly explored these possibilities. 

2.5.2  SYSTEM FACTORS  

DOCTOR –  PATIENT RELATIONSHIP  

Doctors have enormous potential to influence medication adherence through patient education 

about the purpose of treatment and mechanisms of action, the benefits of treatment compared 
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with its associated risks, and through the quality of their relationship with patients (e.g., Cushing 

& Metcalf, 2007; DiMatteo, 2003; Wengstrom et al., 2007). In contrast, poor patient-provider 

communication can lead to misunderstandings about how and why to take medication, which in 

turn can negatively affect medication adherence (Miaskowski et al., 2008). The quality of the 

doctor-patient relationship, including the duration and frequency of appointments, the continuity 

of care, as well as the doctor’s ability to elicit and empathise with patient concerns affects patient 

satisfaction with care, which is also associated with treatment adherence (e.g., DiMatteo, 2003; 

Vermeire et al., 2001). 

As discussed earlier, terminology describing adherence behaviour has evolved over time to reflect 

greater patient involvement in health care decisions and delivery. One of the reasons for this shift 

is the growing number of patients with chronic disease being treated in the community setting. 

Patient self-management is an important part of the current healthcare climate and doctors can 

facilitate that by eliciting patient involvement in decisions about treatment. By addressing patients’ 

concerns, expectations and ideas about treatment, and by including patients in treatment 

decisions, patients are more likely to be satisfied with their treatment, and therefore more likely to 

be adherent (e.g., Cushing & Metcalfe 2007; Elwyn, Edwards, & Britten, 2003). Unfortunately, 

there is evidence that doctors often fail to discuss patients’ ability to follow a treatment plan and 

that they tend to focus on the benefits of treatment rather than drawbacks such as side effects of 

medication (Cox, Stevenson, Britten, & Dunbar, 2002). In fact, oncologists tend to over-estimate 

the extent to which they discuss these different facets of treatment (e.g., Elwyn et al., 2003). 

Moreover, even when they are discussed, patients may over-estimate the extent to which they are 

adhering to treatment (Haynes, McDonald, & Garg, 2002). 

In spite of recent emphasis on the importance of patient centred care, only a few studies have 

examined this approach on adherence to oral endocrine therapy. Patient centred care is based on 

identifying and using patient preferences and values to inform health care decisions and to 

provide the right level of information and emotional support (e.g., Kahn, Schneider, Malin, 

Adams, & Epstein, 2007). Kahn and colleagues surveyed 881 women four years after initiating 

tamoxifen treatment to assess the association between elements of patient centred care and 

treatment discontinuation. Patient centred care was measured with items such as such as, “Overall, 

while you were being treated for cancer, how much support do you think you received from your doctors and other 

health professionals?” and, “While taking tamoxifen, did you have any side effects that you were not told about 

beforehand?” Results showed that women who reported less support from their health providers, 

less of a role in decision making about their tamoxifen treatment and women who were not told 
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about the side effects of tamoxifen were significantly more likely to discontinue tamoxifen 

treatment (Kahn et al., 2007). 

Other research examining the affect of the doctor-patient relationship on adherence to oral 

endocrine therapy indicates that the number of breast cancer physicians women see, and women’s 

own confidence in communicating with their breast cancer physicians are factors significantly 

associated with tamoxifen adherence (Demissie et al., 2001). Additionally, providers’ beliefs about 

the benefits of taking tamoxifen are associated with tamoxifen persistence (Silliman et al., 2002). 

Poor prescribing behaviour such as failing to consider the side effects of medication, prescribing 

complex treatment regimes and/or being inconsiderate of how the treatment and its cost might 

affect patients, also has negative effects on medication adherence. Moreover, doctors are not very 

good at recognising treatment nonadherence in their patients (e.g., Cramer et al., 1990; Osterberg 

& Blaschke, 2005). 

The way that physicians frame the purpose of the medication is also important. For example, 

some clinicians describe oral endocrine therapy as an insurance policy that provides extra 

protection against breast cancer recurrence. This ‘framing’ may diminish patient motivation to 

continue treatment for those that are less motivated to plan for and act on possible future events 

(Atkins & Fallowfield, 2006). Researchers also suggests that doctors may have difficulty discussing 

side effects of oral endocrine therapy and the possibility of alleviating symptoms by switching to 

another treatment because these discussions raise delicate issues of the advantages of one 

medication over another, and disease recurrence (Constantini et al., 2009).  

Medication nonadherence is often the manifestation of intentional behaviour, resulting from 

distressing side effects, poor understanding of the reasons for and benefits of treatment, as well as 

concerns about the negative effects of the medication (e.g., Barry, Bradley, Britten, Stevenson, & 

Barber, 2000; Britten, Stevenson, Barry, Barber, & Bradley, 2000; Guth et al., 2008). These drivers 

of nonadherence may be modifiable through doctors’ efforts to further educate their patients 

regarding the purpose of therapy and its pros and cons, as well as methods for intervening with 

unwelcome side effects. Addressing patient concerns through caring interaction that elicits 

patients’ treatment preferences may also increase patients’ trust in their providers and thereby lead 

to a greater willingness to follow treatment recommendations (e.g., DiMatteo 2003; Kahn et al., 

2007). 

BARRIERS TO HEALT HCARE  

The cost of medication is another commonly cited systems level barrier to treatment adherence. 

Garreau and colleagues (2006) examined the cost of adherence to AIs and tamoxifen and reported 
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that their sample spent $50–$200 per month on oral endocrine therapy. However, only 8% of 100 

patients cited cost as a reason for declining endocrine therapy (Garreau et al., 2006). These 

findings conflict with another study that found that nonadherence to AIs was associated with a 

cost of $30 or more per month (Sedjo & Devine, 2010). Differences in findings across studies 

may be the result of variations in populations of patients under study, as well as health care 

systems issues. For example, the affect of cost of oral endocrine therapy and of any 

accompanying treatment to manage side effects on adherence likely differ depending on whether 

healthcare is public, private or a mix, and whether individuals have insurance that covers the costs 

of medicine (e.g., Osterberg & Blaschke, 2005). In addition to medication costs, other practical 

barriers to adherence may be missed follow-up oncology visits, or delays in getting to the 

pharmacy to pick up a prescription refill (e.g., Miaskowski et al., 2008; Osterberg & Blaschke, 

2005). 

2.5.3  PERSONAL FACTORS  

DEMOGRAPHIC VARIABLES  

Across adherence studies, researchers have examined how demographic variables such as 

socioeconomic status, education level, disease severity and ethnicity affect adherence. Generally, 

results show no consistent patterns (Miaskowski et al., 2008). However, a growing body of 

research indicates that age and adherence to oral endocrine therapy are related (e.g., Atkins & 

Fallowfield, 2006; Owusu et al., 2008; Partridge et al., 2003; Kahn et al., 2007). Research 

conducted with women taking tamoxifen finds that extremes of age (i.e., <45 years and >75 

years) are associated with tamoxifen discontinuation (e.g., Partridge et al., 2003). Studies in which 

patient populations are limited to postmenopausal women (i.e., typically over the age of 45) taking 

either tamoxifen or AIs, also show significant associations between nonadherence and older age 

(e.g., Guth et al., 2008; Owusu et al., 2008; van Herk-Sukel et al., 2010). 

Older age may be related to nonadherence to tamoxifen and AIs for a number of reasons. For 

example, increasing comorbidities associated with ageing may take precedence over continuing 

treatment to prevent breast cancer recurrence. Alternatively, older women may feel that they have 

less to gain over the long term by taking medication to prevent breast cancer recurrence. 

Weighing up the benefits of prevention around more immediate concerns such as side effects, 

older women may decide to discontinue oral endocrine therapy. However, these possibilities need 

further exploration. 
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PHYSICAL HEA LTH  

Research investigating the link between physical health and adherence behaviours shows that 

patient comorbidities are significantly related to nonadherence. For example, following adherence 

to AIs via a commercial claims database for a period of one year following treatment initiation, 

one study found that nonadherence was higher for women who had four or more comorbidities 

prior to initiating treatment (Sedjo & Devine, 2010). Similar findings are reported in other studies 

examining adherence to tamoxifen and/or AIs (e.g., Owusu et al., 2008; van Herk-Sukel et al., 

2010). However, null findings for the relationship between comorbidities and adherence have also 

been reported (Partridge et al., 2003).  

Medication adherence is also lower in patients with chronic rather than acute conditions (e.g., 

Vermeire et al., 2001). Technically, breast cancer is not a chronic disease. However, for most 

women with early-stage hormone receptor positive breast cancer, oral endocrine therapy for a 

period of five or more years is recommended to reduce the risk of breast cancer recurrence 

(Miaskowski et al., 2008). As rates of nonadherence show, some women are unmotivated to take 

their medication despite significant benefits of adjuvant endocrine therapy (e.g., Waterhouse et al., 

1993). It is possible that following surgery and/or chemotherapy and radiotherapy, women 

perceive that their breast cancer is cured (Davidson, Vogel, & Wickerman, 2006), and this 

perception may lead to diminished motivation to take oral endocrine therapy. It is also likely that 

feelings of the imminent harm of breast cancer recurrence diminish over time. This, combined 

with the intangible benefits of endocrine therapy in light of side effects may lead to nonadherence 

over the long term (Miaskowski et al., 2008).  

In addition to the chronicity of illness, the severity of disease affects adherence behaviour, as 

generally, patients who have more severe disease are less likely to adhere to their medication (e.g., 

DiMatteo, Haskard, & Williams, 2007). Research has shown that women with breast cancer who 

had node positive breast cancer with four or more nodes involved were more likely to discontinue 

tamoxifen compared to women without this level of nodal involvement (Fink et al., 2004). 

Patients’ physical health may influence adherence behaviour through a number of mechanisms. 

DiMatteo and colleagues (2007) suggest that the functional and psychological limitations of more 

serious disease combined with patients’ perceptions of the consequences and the controllability of 

the disease may work to disrupt medication adherence. The link between markers of physical 

health and adherence may be moderated by a third variable such as depression and further 

research is needed to examine the link between patient health and adherence to AIs (DiMatteo et 

al., 2007).  
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DEPRESSION ,  ANX IETY  AND FEAR OF CANCER RECURR ENCE  

Across patient populations, one of the strongest predictors of medication nonadherence is mood 

disorder, which can impair motivation, concentration, memory and social support (DiMatteo, 

Lepper, & Croghan, 2000). Reactive depression and anxiety are common responses to breast 

cancer diagnosis (Moyer & Salovey, 1996). Although depression seems to remit for most women 

within the first year, anxiety related to breast cancer recurrence stays relatively stable over time 

(Burgess et al., 2005). Research shows that oncologists identify mood disorder as one of the 

primary drivers of nonadherence in cancer patients (see Barron et al., 2007), and antidepressant 

use and depression have been linked with tamoxifen discontinuation (Demissie et al., 2001; 

DiMatteo et al., 2000). 

Women with early-stage breast cancer overestimate their risk of breast cancer recurrence and are 

therefore likely to be confused about their prognosis and treatment options (e.g., Partridge et al., 

2008b; Rakovitch et al., 2003). Inaccurate risk perceptions may contribute to increased patient 

distress, and research shows that women with early-stage breast cancer have similar levels of 

anxiety and depression as those diagnosed with late-stage disease. This distress may lead to 

increased nonadherence in patients for whom medication would be most beneficial. In fact, there 

are a few studies that link depression with early discontinuation of tamoxifen, and with reduced 

survival in women with breast cancer (e.g., DeGeest et al., 1998; Stilley et al., 2010). However, not 

all fears about breast cancer and treatment are the same, and the relationship between depression 

and anxiety might not be a simple positive and linear relationship. 

According to Magai and colleagues (2008), whether or not anxiety or fear leads to nonadherence 

depends on the target of the fear. Fear of cancer recurrence may motivate treatment adherence, 

whereas fear of cancer treatment may not (Magai, Consedine, Neugut, & Hershman, 2008). 

However, for some women, even fear of cancer recurrence may motivate nonadherence to 

recommended health care practices such as ongoing surveillance mammograms in order to avoid 

anxiety associated with the tests (e.g., Thewes et al., 2012). Other research shows that although 

depression and anxiety tend to remit in the years following diagnosis, nonadherence increases 

over time (Partridge et al., 2003). These findings may be indicative of a negative association 

between adherence and depression/anxiety or may be the result of a third variable. To date, no 

known studies have indentified a significant link between anxiety, depression or fear of recurrence 

and nonadherence to AIs.  

PATIENT BELIEF S  

Alongside greater emphasis on patient-centred and self-management models of care, there has 

been increasing focus on the relation between patients’ beliefs about their illness and treatment, 
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and their medication adherence. Basing their work on theoretical frameworks such as the self-

regulatory model of illness (e.g., Leventhal, Diefenbach, & Leventhal, 1992), researchers suggest 

that adherence behaviour is generally driven by: patients’ perceptions of the severity of illness 

including its consequences and their vulnerability; and believing that recommended treatment will 

reduce/eliminate the consequences of the disease (e.g., Griffith, 1990; Vermeire et al., 2001).  

BELIEFS  AB OUT MEDICINES  

Patients’ beliefs about their medicine influence their medication adherence (Britten et al., 2000). 

Specifically, research shows that cancer patients tend to weigh the necessity of taking their 

medication against concerns about the medication (e.g., side effects), and if concerns outweigh 

beliefs about treatment necessity then nonadherence is more likely. Although it may not always 

appear so to health providers, patients’ beliefs about their medications are rational, and patients 

may have good reason for not taking medication in light of fears of dependency and side effects, 

as well as negative experiences with past treatments (Britten et al., 2000; Horne & Weinman, 

1999; Pound et al., 2005). Ambivalence about the benefits of medication may lead patients with 

chronic illness to experiment with ‘drug holidays’, dose titration, and possibly even treatment 

discontinuation (Donovan & Blake, 1992). 

Only a few studies have examined the affect of patients’ beliefs about medication on adherence to 

oral endocrine therapy. In one study, women with early-stage hormone receptor positive breast 

cancer were asked about the benefits and risks of taking tamoxifen therapy. Risk versus benefit 

ratings were calculated into a ‘decisional balance’ score. Results showed that women whose scores 

were neutral or which emphasised the negative aspects of treatment (e.g., increased risk of 

endometrial cancer) relative to the benefits (e.g., reduced cancer recurrence) were three times 

more likely to discontinue tamoxifen within two years of initiating treatment compared to women 

with a positive score (Fink et al., 2004). Other research has shown that women who have more 

positive beliefs about tamoxifen prior to initiating treatment are more likely to persist with 

treatment over a 5-year period compared to women with less favourable beliefs (Lash et al., 2006). 

Using the necessity versus concerns framework developed by Horne & Weinman (1999), research 

has also found that women with lower beliefs about the necessity of tamoxifen treatment are 

significantly more likely to be nonadherent (Grunfeld et al., 2005).  

PERCEIVED SENSITIVI TY TO MEDICINE  

In addition to beliefs about medicines, it has been suggested that patients form beliefs about how 

sensitive their bodies are to the effects of medication and that these beliefs may also influence 

adherence behaviour. Recently, the perceived sensitivity to medicines (PSM) scale has been 
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designed to test this possibility and initial reliability and validity analyses are promising (Horne et 

al., 2012). For example, Horne and colleagues (2012) showed that nonadherent patients being 

treated for HIV were significantly more likely to have higher PSM scores. Further research is 

needed to test the predictive validity of the PSM in larger samples and in patients with other 

diagnoses such as cancer.  

IL LNESS  PERCEPTIONS  

Research on patients with other chronic illnesses shows that patients’ perceptions of their illness 

have important connections with how closely they follow their prescribed treatment regime 

(Petrie & Weinman, 2006). Illness perceptions are the organised cognitive representations or 

beliefs that patients have about their illness. Discussed further in Chapter 3, research shows a 

consistent pattern in the way patients structure their perceptions of both illness and treatment, 

and that these perceptions are linked to patient outcomes and adherence behaviour (Horne, 

Weinman, & Hankins 1999; Petrie & Weinman, 2006). According to the self-regulatory model of 

illness (e.g., Leventhal et al., 1992), patients tend to conceptualise their illness along five 

dimensions: why they developed the illness (cause); the disease label and symptoms they associate 

with the condition (identity); how the illness is cured or controlled – either by treatment or self-

directed actions (control); how long the illness will last (timeline); and the everyday consequences 

of the illness (consequences). 

To date, no known research has applied the self-regulatory model of illness to understanding 

adherence behaviour among women taking adjuvant endocrine therapy. Nevertheless, there is a 

growing body of evidence showing that the way that women think about breast cancer influences 

their adherence (e.g., Anagnostopoulos & Spanea, 2005; Buick, 1997; Jorgensen, Frederiksen, 

Boesen, Elsass, & Johansen, 2009). For example, a study of 110 women taking tamoxifen for 

early-stage breast cancer found that those who believed that nothing could be gained from taking 

their treatment were less likely to adhere to their medication (cf., treatment control) (Grunfeld et 

al., 2005). Another study found that women who reported higher internal locus of control (cf. 

personal control) were more likely to forget to take their oral endocrine therapy, whereas women 

with higher orientation towards external locus of control were more likely to intentionally miss 

taking their treatment (Atkins & Fallowfield, 2006). The perceived and objective seriousness of 

disease (cf., consequences) is also related to adherence. The results of a recent meta-analysis 

showed that patients’ beliefs in the severity of their disease moderated the relation between 

objectively rated heath and adherence. For those whose health was rated as poor, adherence was 

higher if perceptions of disease severity were lower. In contrast, those who perceived higher 

disease severity were less likely to adhere to their medication (DiMatteo et al., 2007). 
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To date, there is no published research on the affect of illness perceptions on women’s adherence 

to oral endocrine therapy. However, the findings presented above suggest that the self-regulatory 

model of illness may be a useful framework for studying the effect of patient beliefs on adherence 

to AIs. 

2.6  SUMMARY 

Researchers have begun to reconceptualise the patient from one who passively complies with 

treatment recommendations from authoritative healthcare providers to one who plays an active 

role in choosing and following various treatment regimes. This shift may be due in part to 

increasing emphasis on patient self-management models of chronic illness, as well as greater 

awareness of the problem of nonadherence to medication. Despite doctors’ recommendations, 

there are still a number of patients who do not take their medication as prescribed, and 

understanding rates of nonadherence to treatment as well as factors that drive adherence 

behaviour has become an increasing concern. This is especially true in the case of oral endocrine 

therapy, as increasingly, women with early-stage hormone receptor positive breast cancer are 

being prescribed adjuvant endocrine therapy in order to prevent breast cancer recurrence. 

Evidence is growing on the efficacy of AIs in the adjuvant treatment setting and more and more, 

they are considered the gold standard of care. However, because AIs are relatively new on the 

market, the bulk of research examining nonadherence to endocrine therapy focuses on adherence 

to tamoxifen. Available research shows that rates of nonadherence vary widely from study to 

study. For example in clinical trial settings rates of between 10% and 16% have been reported, 

and in community settings rates have ranged from 0% to 55%. Research also shows that 

adherence to treatment drops off over time, and most steeply within the first six months of 

treatment (Osterberg & Blaschke, 2009). Variations in adherence rates across studies are likely the 

result of methodological differences such as populations under study, definitions and measures of 

adherence, and timing of assessment (e.g., Vermeire et al., 2001). 

The definition and measurement of adherence is an area of research that still needs work. Across 

studies, researchers variously refer to nonadherence to oral endocrine therapy as early treatment 

discontinuation or as variations in the pattern of medication taking behaviour within a given time 

frame. Some studies examine the drivers of nonadherence (e.g., intentional patient-driven 

nonadherence versus doctor-driven changes to medication) whereas some do not. This makes 

comparison of nonadherence rates across studies difficult. In addition to differences in definition, 

researchers also use different measures of nonadherence, typically employing indirect assessment 

tools.  
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Indirect measures of adherence such as self-report and prescription refills have their advantages. 

For example, patient self-report is a relatively cost effective approach that captures patients’ own 

perceptions of their medication adherence. Prescription refill data is useful for a more objective 

assessment of treatment continuation across a large number of patients. These advantages are 

balanced by drawbacks such as report bias in the case of self-report, and a gap in data on everyday 

use of medication in the case of prescription refills. In fact, the majority of measures used to 

assess oral endocrine therapy are limited by the scope of adherence behaviour they assess as well 

as the intention behind the behaviour. To adequately capture adherence behaviour, measures need 

to assess information on the dose, timing, frequency, and duration of treatment. In addition, 

adherence assessment also needs to account for the strategies that patients adopt around their 

treatment regimens as well as motivational (e.g., intentional versus unintentional), emotional (e.g., 

concerns about medication) and cognitive (e.g., beliefs about drug efficacy) factors that affect 

adherence behaviour (Koschack et al., 2010). Further work in developing reliable and valid 

assessment methods is required. Until then, it may be that utilising multiple methods of 

assessment is the best way to monitor treatment nonadherence (e.g., DiMatteo, 2002; DiMatteo et 

al., 2003). 

Nonadherence to oral endocrine therapy has a number of negative patient and system-level 

impacts. Foremost among these is the likelihood of diminished protection from cancer recurrence 

(McCowan et al., 2008). Suboptimal treatment adherence is also linked with unnecessary alteration 

of a potentially effective treatment regimen, and increased health care costs (Ruddy et al., 2009). 

Further research on the impacts of nonadherence is required as to date no research has examined 

the effects of missing the odd dose of AIs on outcome, and the optimal duration of therapy with 

AIs is not yet known.  

A growing body of literature documents factors associated with nonadherence to AIs and 

tamoxifen. Treatment factors such as medication costs and negative side effects contribute to 

patients deciding to discontinue their medications (persistence), or in altering the dose 

(adherence). For example, research shows that nonadherence to AIs is partially attributable to 

negative side effects such as hot flushes, vomiting and joint pain (Gibson, Dawson, Lawrence, & 

Bliss, 2007). In fact, side effects are the most consistently identified predictor of nonadherence to 

oral endocrine therapy (e.g., Garreau et al., 2006).  

System factors such as patient satisfaction with care and the doctor-patient relationship also affect 

adherence. For example, doctor–patient communication that focuses on the goal of treatment, 

how the treatment works, and the comparative benefits of different treatment options has been 
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linked with improved adherence to oral endocrine therapies (Fallowfield, 2008; Kirk & Hudis, 

2008).  

Finally, personal factors such as socioeconomic status, social support, and health or illness beliefs 

may also affect adherence. For example, older age is consistently liked with nonadherence to AIs. 

Emerging research also documents the effects of patients’ beliefs about illness and their treatment 

decisions and adherence (Grunfeld et al., 2005). However, this work appears to be disparate and 

only a couple of studies have used a theoretical framework to guide understanding of factors that 

may drive adherence behaviour (e.g., DiMatteo, 2003; Grunfeld et al., 2005; Lash et al., 2006). 

Based on the self-regulatory model of illness, research in other patient populations has found that 

patients’ beliefs about their medication and illness are significantly correlated with how closely 

they follow their prescribed treatment regimen (Petrie & Weinman, 1997). To date, there are no 

studies using the self-regulatory model as a framework to examine the relation between women’s 

illness perceptions and beliefs about medicines on their adherence to AIs.  

As AIs are relatively new, the bulk of adherence research focuses on tamoxifen. Although there 

are some similar results across studies examining these different drugs, it is important to develop 

the research base on AIs, as they have different mechanisms of action, different half-lives and 

different side effect profiles compared with tamoxifen. They are also used to treat 

postmenopausal women only, whereas tamoxifen may be used to treat both pre and 

postmenopausal women. These differences alongside trends towards increasing the duration of 

treatment with AIs means that much more work is required to understand: the incidence of 

nonadherence; changes in adherence over time; how definitions of adherence and subsequent 

measures affect our understanding of the problem of nonadherence; and importantly what factors 

contribute to nonadherence to AIs. Only with greater understanding of the treatment, system and 

patient-level factors that drive nonadherence will we be able to develop interventions to reduce 

rates of nonadherence in women with early-stage breast cancer and support them in reaping the 

benefits of their prescribed medication. 
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3 

SIDE EFFECTS OF ADJUVANT ENDOCRINE 

THERAPY: TYPES, ASSESSMENT AND 

AETIOLOGY 

Reported rates of side effects from adjuvant endocrine therapy for early-stage breast cancer vary 

widely both within and across studies. Within studies, some of this variation may be accounted 

for by biological factors such as differences in the mechanism of action between treatment types 

(i.e., tamoxifen vs. AIs), and individual differences in drug metabolisation. However, these 

biological factors fail to account for the full variance in reported treatment side effects, suggesting 

that other factors are at play. Studies have begun to examine clinical, demographic and 

psychosocial factors that may help to explain variance in symptom reports. This is an important 

area of research given that side effects threaten quality of life as well as treatment adherence.  

This chapter begins by providing an overview of side effects associated with tamoxifen and AIs 

and highlights differences in prevalence among clinical and community-based samples. 

Methodological factors contributing to variation in rates of side effects are then discussed 

followed by a brief overview of biological, clinical and demographic factors that contribute to 

individual differences in the experience of side effects. The self-regulatory model of illness is then 

presented as a framework to explain how individual differences in symptom reports may be a 

function of various psychological factors that influence the ‘experience’ of symptoms such as 

beliefs about medicines and illness.  

To date, most of the research on side effects of adjuvant endocrine therapy has focused on 

documenting the range and extent of side effects that women experience along with strategies for 

their management. However, very few studies have examined the link between psychological 

factors and side effect reporting among women taking adjuvant endocrine therapy for early-stage 

breast cancer. Accordingly, this review also includes findings from research on cancer patients 

undergoing other treatment types such as chemotherapy.  
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3.1  SIDE EFFECTS OF ADJUVANT ENDOCRINE THERAPY :  TYPES,  

RATES AND IMPACTS 

Given the high incidence of hormone receptor positive breast cancer and the increasing use of 

systemic adjuvant endocrine therapy, with tamoxifen or AIs alone or in combination for 

prolonged periods (i.e., 5–10 years), it is important to examine the side effects and tolerability of 

treatment. In fact, current guidelines state that decisions to pursue different treatments should be 

based not only on treatment efficacy but also on the possibility of serious adverse events, 

tolerability of treatment, patient medical history, and patient preferences for treatment (e.g., Dent, 

Gaspo, Kissner, & Pritchard 2011; Edwards, 2011; Wengstrom, Aapro, Leto di Priolo, Cannon, & 

Georgiou, 2011). 

To date, most of the research on the rate and severity of side effects of adjuvant endocrine 

therapy has come from clinical trials where primary outcomes relate to drug efficacy. Findings 

from this research are varied and sometimes difficult to compare due to slightly different criteria 

for side effect reporting across trials (e.g., types and severity) (Jonat & Mundhenke, 2007), and 

different methods of side effect assessment. Additionally, the trial strategy can affect the type and 

severity of side effects identified, as data show that some side effects (e.g., bone fractures) are the 

result of cumulative exposure to treatment (Amir et al., 2011), whereas other symptoms develop 

more quickly (e.g., hot flushes) (Dixon et al., 2011). For instance, a treatment strategy that 

involves the use of tamoxifen prior to the use of AIs may buffer against the potential for bone 

loss associated with AIs through the positive estrogenic effects of tamoxifen, whereas switching 

to an AI may mitigate against developing more serious adverse effects associated with prolonged 

tamoxifen use (Coombes et al., 2007). Therefore, the criteria used for assessing side effects, the 

time at which they are assessed, and the treatment strategy can all affect the rate and extent of side 

effects of adjuvant endocrine therapy identified.  

Despite these assessment challenges, some general patterns of difference between the side effect 

profiles of tamoxifen and AIs emerge. Generally, the use of tamoxifen is associated with a greater 

risk of developing endometrial cancer and experiencing thromboembolic events such as stroke 

(Mourits et al., 2001; Neven & Vernaeve, 2000). In contrast, AIs are more consistently linked to 

joint pain, bone loss leading to fractures, and changes in lipid metabolism associated with 

cardiovascular disease (e.g., Dent et al., 2011; Goss et al., 2005; Lonning, 2011). Table 3.1 presents 

an overview of differences in side effects between AIs and tamoxifen as reported in some of the 

larger clinical trials.  

Recently, a meta-analysis was conducted to examine safety data from the main clinical trials 

comparing tamoxifen and AIs (e.g., ATAC, BIG 1–98, ITA, and TEAM trials) (Amir et al., 2011). 
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The analysis focused on serious or potentially life-threatening events defined in individual trials as 

cardiovascular disease, venous thrombosis, bone fracture, endometrial cancer or other secondary 

cancer, hypercholesterolemia and cerebrovascular disease. Overall, findings confirmed the results 

of individual trials and showed that compared with tamoxifen, the use of AIs was associated with 

a significantly greater risk of developing cardiovascular disease, hypercholesterolemia and bone 

fractures, but a lower risk of developing endometrial cancer and venous thrombosis. The study 

showed no differences between the use of tamoxifen and AIs in the risk of developing other 

secondary cancers, cerebrovascular disease or death without recurrence. Findings also showed 

that the likelihood of developing serious side effects from AIs depended on cumulative exposure, 

particularly in regards to bone loss and cardiovascular toxicity. Based on these findings, Amir and 

colleagues suggest that a switch strategy from tamoxifen to an AI may be the best option for 

offsetting the serious side effects associated with each drug individually (Amir et al., 2011). 

However, further research on the cumulative and long-term toxicities of both AIs and tamoxifen 

is needed (Burnstein et al., 2010).  

In addition to examining the more serious side effects of adjuvant endocrine therapy, research has 

begun to focus on those symptoms that are non life-threatening but which negatively affect 

patients’ quality of life, as there is evidence that it is the non life-threatening symptoms that 

women must manage everyday that are most troubling. In particular, symptoms such as joint pain, 

morning stiffness in the hands and feet, hot flushes, weight gain, mood disturbance and 

sleeplessness have been found to cause disruption to patients’ quality of life (Dent et al., 2011; 

Garreau et al., 2006). Gynaecological symptoms are also commonly reported among women 

taking endocrine therapy, with AIs more commonly associated with vaginal dryness, and 

tamoxifen associated with vaginal bleeding (e.g., Mourits et al., 2001; Neven & Vernaeve, 2000; 

van de Velde et al., 2011). Additionally, the use of AIs is associated with loss of libido and 

dyspareunia (Derzko, Elliot, & Lam, 2007; Mok, Juraskova & Friedlander, 2008). Finally, research 

has begun to look at the effects of adjuvant endocrine therapy on cognitive function. Loss of 

cognitive function is a common complaint of women undergoing endocrine therapy, with 48% 

reporting symptoms such as mental fuzziness (Zivian & Zalgado, 2008). Although findings are 

somewhat mixed (e.g., Shilder et al., 2010; Phillips, Ribi, & Fisher, 2011), research generally shows 

that women’s subjective complaints are not matched by objective declines in cognitive 

performance (Pullens, De Vries, & Roukema, 2009; Phillips et al., 2011). 

The reported frequency of these troubling but non life-threatening symptoms varies across 

community-based and clinical trials. One reason for this difference is the method of assessment. 

Clinical trials tend to use clinician rated outcomes, whereas community-based studies tend to rely 
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on patient self-report.  Findings from at least two studies suggest that the incidence of side effects 

is much higher when assessment is conducted through patient reported outcomes 

(Oberguggenberger et al., 2011; Ruhstaller et al., 2009).  

Table 3.1: Overview of side effects associated with tamoxifen and aromatase inhibitors 

Trial N AI Adverse Event AI (%) Tam (%) p value* 

IES 4724 Exemestane Musculoskeletal pain 21.0 16.1 .0001 

 Arthralgia 18.6 11.8 .0001 

Osteoporosis 7.3 5.5 .01 

Fracture 4.3 3.1 .05 

Diarrhoea 4.2 2.2 .0001 

Carpal tunnel syndrome 2.8 0.3 .0001 

Uterine polyps 1.2 3.2 .0001 

Endometrial Hyperplasia 0.1 1.0 .0001 

 ITA 448 Anastrozole Musculoskeletal disorders 9.9 6.7 ns 

 Lipid metabolism disorder 8.1 1.4 .01 

Hyperglycaemia 4.5 1.3 .05 

Fatigue 1.8 – – 

Gynaecological change 1.3 8.4 .001 

 ARNO 95 979 Anastrozole Arthralgia/bone pain 11.7 4.9 NR 

 Osteoporosis 2.9 0.9 NR 

Fractures 2.2 2.2 NR 

Endometrial hyperplasia 1.8 8.6 NR 

Endometrial cancer 0.0 0.4 NR 

 ABCSG 8 3714 Anastrozole Gynaecological disorders 22.6 31.2 .001 

 Bone, joint disorders 11.4 8.2 .001 

Fractures 3.4 1.6 .001 

Uterine neoplasm’s 1.8 3.2 .01 

 TEAM 9775 Exemestane Joint disorders 36.0 31.0 .0001 

 Osteoporosis 10.0 6.0 .001 

Hypertension 6.0 5.0 .001 

Fractures 5.0 3.0 .0001 

Endometrial abnormality <1.0 4.0 .0001 

 BIG 1–98 4922 Letrozole Hypercholesterolemia 50.6 24.6 .001 

 Arthralgia 20.2 13.5 .001 

Bone fractures 8.6 5.8 .001 

Vaginal bleeding 3.8 8.3 .001 

Note: Table adapted from van de Velde et al., 2010. IES, Intergroup Exemestane Study (Coombes et al., 2007); ITA, 
Italian Tamoxifen Anastrozole Study (Boccardo et al., 2006); ARNO 95, Anastrozole-Nolvadex 95 Trial (Kaufmann 
et al., 2007); ABCSG 8, Australian Breast and Colorectal Cancer Study Group trial 8 (Jakesz et al., 2008); Team, 
Tamoxifen Exemestane Adjuvant Multicentre (van de Velde et al., 2011); BIG 1–98, Breast International Group 1–98 
trial (Coates et al., 2007). AI, aromatase inhibitor; Tam, tamoxifen; ns, non significant; NR, not reported. *p values 
have been rounded up to the nearest significance level (e.g., p = .0005 becomes p = .001). 
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One study showed patient reported symptoms of hot flushes, pain, vaginal dryness, low libido and 

mood disturbance were significantly higher than the incidence of these symptoms reported in a 

sub-trial of the ATAC study. For example, of the 280 women who participated in the patient 

reported outcome study 52% reported hot flushes, whereas only 27% of participants in the 

ATAC trial reported hot flushes. In fact, 17 of 19 symptoms assessed were more frequent among 

women in the patient reported outcome study compared with those in the ATAC trial 

(Oberguggenberger et al., 2011).  

There has been some suggestion that greater self-reported symptoms in community settings are 

the result of response bias and the tendency for symptom checklists to prompt participants to 

search for and identify symptoms on the list. However, at least one study challenges this 

possibility among women taking adjuvant endocrine therapy. Gallicchio and colleagues (2011) 

conducted a prospective study to assess the experience of symptoms among women taking AIs 

compared with a sample of healthy women. Assessments conducted prior to start of treatment 

and three and six months later showed that women taking AIs were significantly more likely than 

the comparison group to report the onset of symptoms such as hot flushes, night sweats, pain, 

hair loss, leg cramps, weight gain, forgetfulness, depression and sleep problems (Gallicchio, 

MacDonald, Wood, Rushovich, & Helzlsouer, 2011). In fact, research has shown that rates of 

reported side effects among women taking adjuvant endocrine therapy are quite high, with 91% 

reporting hot flushes, 81%, reporting weight gain, 53% reporting night sweats, and 50% reporting 

fatigue (Duric et al., 2005). The most bothersome are reported to be hot flushes, joint aches, 

insomnia, and weight gain (Garreau, DeLaMelena, Walts, Karamlou, & Johnson 2006). These side 

effects are likely to be particularly troubling given that at the time of adjuvant treatment, women 

are not experiencing any symptoms of breast cancer per se, and are only taking endocrine therapy 

as a preventative measure. Furthermore, their effects on day-to-day functioning may compound 

the negative impact of side effects. For example, fatigue may lead to reduced activity, which may 

lead to more weight gain, which in turn may lead to an increase in fatigue, and menopausal 

symptoms (Voskuil et al., 2010).  

The timeline for onset of treatment side effects varies for different symptoms. Reports indicate 

that hot flushes have a more rapid onset, but peak within three months of initiating treatment and 

start to abate thereafter (Jones et al., 2007). In contrast, symptoms such as arthralgia associated 

with AI use may take longer to develop. Generally, if joint pain occurs, it does so within three 

months of starting treatment and tends to be worse in the morning (Morales et al., 2008). 

However, as with hot flushes, arthralgia may improve over time if treatment is continued for six 

months or more (Chlebowski, 2009). The pattern of gradual lessening of treatment-related side 
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effects has also been shown for bone loss, which may be rapid during initial treatment with AIs, 

but which slows over time (e.g., Hadji et al., 2009). Similarly, fracture risk associated with AI use 

declines to a rate similar to that associated with tamoxifen use once treatment is discontinued 

(Forbes et al., 2008). Although symptoms may abate over time, their immediate affects on quality 

of life have been shown to affect women’s decisions to remain on treatment.  

Side effects of adjuvant endocrine therapy, even though mostly non life-threatening may have 

such an affect on quality of life that they become too disruptive to warrant taking it. In particular, 

younger women who have not yet gone through menopause may find the sudden onset of 

tamoxifen or AI induced menopausal symptoms difficult to manage (Fallowfield et al., 1999; 

Lorizio et al., 2011; Oberguggenberger et al., 2011). Unfortunately, research indicates that women 

of all ages prematurely discontinue adjuvant endocrine therapy as a way to avoid treatment side 

effects. As discussed in Chapter 2, rates of nonadherence vary. However, there is evidence that at 

least 20–50% of women prematurely discontinue treatment (e.g., Kimmeck et al., 2009; Partridge 

et al., 2003; Partridge et al., 2008a; Sedjo & Devine, 2010). Research with women taking AIs, 

shows that at least 50% stop treatment because of musculoskeletal symptoms and joint pain 

(Garreau et al., 2006; Ingle et al., 2010). Rather than discontinue therapy, some women may split 

or omit doses over the course of treatment and research indicates that patients often fail to 

discuss medication nonadherence with their healthcare providers (Miaskoswki et al., 2008; 

Vermeire et al., 2001). 

It is not side effects per se that lead to nonadherence to adjuvant endocrine therapy, but the results 

of a psychological process in which women weigh the costs and benefits of the treatment. If 

reasoning favours the benefits of treatment over and above its costs, this may lead to ongoing 

adherence. However, if the costs of medication such as the effect of treatment side effects on 

quality of life outweigh benefits, then women may decide to discontinue treatment (Blinman et al., 

2012). The majority of research in this area has focused on cost-benefit analysis of adjuvant 

chemotherapy (e.g., Jansen et al., 2004). However, two known studies have examined preferences 

for adjuvant endocrine therapy based on different projected survival rates and times. Findings 

from these studies have shown that women require greater improvements in survival outcomes if 

the treatment duration is longer and if there are more severe side effects associated with it (e.g., 

Duric et al., 2005; Thewes et al., 2005). One study reported that the benefits needed to make 

adjuvant endocrine therapy worthwhile were even larger than similar ratings of the survival 

benefits needed to make chemotherapy worthwhile. This finding suggests that even though the 

side effects of chemotherapy are generally more severe than side effects experienced with 

adjuvant endocrine therapy, the shorter duration makes them more tolerable (Duric et al., 2005). 
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Given the relatively high incidence of patient reported treatment side effects and their negative 

impact on quality of life, it is not surprising that the experience of medication side effects has 

been linked with medication nonadherence (e.g., Dent et al., 2011; Schwartzberg et al., 2009; van 

de Velde et al., 2011). This is unfortunate for a number of reasons. First, women who prematurely 

discontinue medication miss the potential benefits of the treatment. Second, research indicates 

that most symptoms associated with treatment abate after one year (Lorizio et al., 2011). Third, 

there are effective strategies for managing treatment side effects. Finally, research has shown that 

irrespective of treatment type, side effects such as musculoskeletal and vasomotor symptoms are 

associated with improved disease free outcome, suggesting that these symptoms may be an 

indicator of therapeutic benefit (Cuzick et al., 2008; Cuzick et al., 2011). It has been suggested that 

raising patient awareness of the association between treatment side effects and therapeutic benefit 

(Cuzick et al., 2008), and helping women to manage any side effects of adjuvant endocrine 

therapy that do emerge (Hickey et al., 2008) is critical in supporting women to continue with their 

medication over the long term. 

3.2  FACTORS CONTRIBUTING TO VARIANCE IN REPORTED SIDE 

EFFECTS  

The incidence of side effects from adjuvant endocrine therapy is especially high when assessed in 

the community setting. However, there is wide variation in rates of side effects both within and 

across studies (Ingle et al., 2010). This suggests that factors other than treatment characteristics 

are contributing to symptom reports. The following sections review biological and clinical factors 

that may affect variation in side effect reports including differences in the mechanisms of action 

between different types of adjuvant endocrine therapy as well as individual differences in drug 

metabolisation. Clinical factors such as prior treatment and comorbid conditions as related to the 

side effects of adjuvant endocrine therapy are discussed along with methodological factors that 

affect the types and severity of side effects identified. Finally, the self-regulatory model of illness is 

presented as a framework for understanding how individual differences in beliefs and emotions 

may affect symptom reports, including a review of evidence supporting the model.  

3.2.1  BIOLOGICAL AND CLINICAL FACTORS  

The side effects of tamoxifen and AIs differ in part because of their different mechanisms of 

action. For example, women taking AIs are more prone to experience fractures as AIs decrease 

bone mineral density (Edwards et al., 2011). In contrast, tamoxifen has a protective effect on 

bone by stimulating new bone formation and inhibiting bone absorption (e.g., Powles et al., 

1996). The decrease in estrogen associated with adjuvant endocrine therapy use has also been 
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implicated in other reported symptoms of treatment such as declines in cognitive function, 

changes in lipid profiles and gynaecological symptoms, as well as musculoskeletal symptoms in 

the case of AIs (e.g., Dent et al., 2011).  

Individual differences in drug metabolisation may also account for variation in the efficacy and 

tolerability of adjuvant endocrine therapy. For example, a recent study by Ingle and colleagues 

(2010) showed that among a sample of 191 women, there was substantial variation in the 

metabolisation of anastrozole and this affected plasma estrogen levels (Ingle et al., 2010). In 

another study, Lorizio and colleagues (2011) have shown a significant link between higher serum 

levels of a tamoxifen metabolite called endoxifen and the experience of side effects from 

tamoxifen (Lorizio et al., 2011). Other research suggests that there may be genetic variation in the 

metabolisation of estrogen as well as the distribution and elimination of drugs such as AIs, which 

could affect the extent to which different women experience side effects of treatment (e.g., Henry, 

Stiles, & Stearns, 2008).  

Clinical factors such as prior cancer treatment may also affect inter-individual variation in the 

experience of side effects from adjuvant endocrine therapy. A study by Savard and colleagues 

(2009) compared women who had undergone chemotherapy, radiotherapy and adjuvant 

endocrine therapy (i.e., tamoxifen or anastrozole) with women who were treated with 

radiotherapy and adjuvant endocrine therapy only. Findings showed that adjuvant endocrine 

therapy had an additive effect on symptoms of hot flushes, particularly for the radiotherapy alone 

group. Although the addition of adjuvant endocrine therapy for the group that had both 

chemotherapy and radiotherapy did increase reports of hot flushes, the increase was not as 

substantial as for the radiotherapy alone group, perhaps because the side effects of chemotherapy 

were more severe to begin with (Savard et al., 2009). The use of hormone replacement therapy 

(HRT) has also been found to have an effect on symptoms reported, with HRT users typically 

reporting more side effects of adjuvant endocrine therapy (Lorizio et al., 2011; Savard et al., 

2009). Hormone replacement therapy works to prevent symptoms of menopause. Once HRT is 

stopped and once the adjuvant endocrine therapy is started, menopausal symptoms can have a 

rapid onset, as compared with natural menopause (e.g., King, Wynne, Assersohn, & Jones, 2011). 

Other clinical and demographic factors such as younger age, low body mass index (Savard et al., 

2009), and obesity (e.g., Sestak et al., 2008) are associated with higher reported side effects of 

adjuvant endocrine therapy, particularly vasomotor symptoms. Comorbid conditions may also 

affect the symptoms experienced. For example, the use of AIs may exacerbate joint pain among 

women who have arthritis. Comorbid conditions, especially in older cohorts of women diagnosed 

with breast cancer are typical, and it is not easy to separate symptoms caused or exacerbated by 
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adjuvant endocrine therapy from those of other conditions, or from those that are simply a 

function of aging. For example, although joint pain is a common complaint among women taking 

AIs, pain and/or stiffness in joints is common among postmenopausal women irrespective of AI 

use or a clinical diagnosis of arthritis (Cuzick et al., 2011; Felson & Commings, 2005).  

3.2.2  SIDE EFFECT MEASUREMENT  

In addition to biological and clinical factors, research shows that methodological factors such as 

the way side effects are measured contribute to variance in rates of side effects across studies. The 

timing of assessment is one measurement factor affecting reported side effects. As discussed in 

section 3.1, different side effects peak and abate along different timelines. As such it is likely that 

some symptoms will be missed or will be over-expressed depending on the timing of 

measurement. For example, an assessment nearer to the initiation of adjuvant endocrine therapy 

may pick up on symptoms of hot flushes but miss identification of joint pain, which is not likely 

to develop until three months or more after treatment initiation (Cuzick et al., 2008). Cross-

sectional studies that measure symptoms at only one time point are particularly likely to miss out 

on capturing the dynamic nature of treatment side effects.  

The reported rate and range of side effects associated with adjuvant endocrine therapy also differ 

by research site. Generally, reported side effects are lower in clinical trial settings. However, 

findings can also vary within settings and this may depend in part on the methods clinicians use to 

identify adverse events. For example, Belknap and colleagues (2010) reported on variations in 

adverse events reporting in clinical trials across 59 National Cancer Institutes. Their findings 

showed that only seven of these centres had forms that prompted clinicians to describe an 

adverse event; fewer than half had adverse events reporting forms that queried event severity; and 

only 50% of centres prompted for a patient reported outcome of the adverse event. For the most 

part, forms were filled out based on ‘global introspection’ by clinicians, which the authors suggest 

is an unreliable method for assessing side effects (Belknap et al., 2010).  

Issues associated with the reliability of clinician rated adverse events were identified early on by 

Koch-Weser and colleagues (1977) who noted that side effects are typically ambiguous clinical 

events and that there is little agreement between clinicians on whether or not different clinical 

events are attributable to adverse drug reactions (Koch-Weser, Sellers, & Zacest, 1977). Clinicians’ 

prior experience with a drug may also affect their ability to identify an adverse event. For example, 

Tannock (2011) found that in the ATAC trial, adverse events reporting relied on the treating 

clinician’s judgement and there was no pre-specified checklist to guide detection of adverse 

events. According to Tannock, this created a bias in favour of a lower side effect profile for 
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anastrozole, because at the start of the trial, clinicians would have been more familiar with the side 

effects of tamoxifen, and therefore, more likely to identify them (Tannock, 2011). These findings 

suggest that it is important to have standard criteria to help physicians to define and identify the 

side effects of adjuvant endocrine therapy (Winer et al., 2005). 

The difference between reports of side effects in patient reported outcome studies and clinical 

trials is even more marked than variation across clinical trials. For example, Oberguggenberger 

and colleagues (2011) assessed the prevalence and severity of patient reported physical side effects 

and psychosocial burden associated with AI use among postmenopausal women. They found that 

the most frequent patient reported symptoms were joint pain, hot flushes, lost interest in sexual 

intercourse and lack of energy. Vaginal dryness and breast sensitivity were also common, as were 

reports of weight gain, and mood swings. These findings were compared with adverse events data 

from the ATAC and BIG 1–98 trials, which were collected via physician ratings. Overall, patient 

reported outcomes resulted in higher prevalence rates compared with physician ratings for all of 

the symptoms published in the clinical trials apart from vaginal bleeding. For example, 52% of 

women reported hot flushes in the patient reported outcome study, whereas only 38% and 34% 

of women were recorded as experiencing hot flushes in the ATAC and BIG 1–98 trials 

respectively (Oberguggenberger et al., 2011). The results of this study replicated earlier research 

by Ruhstaller and colleagues (2009), which showed that patient reported symptoms of hot flushes, 

night sweats, joint pain, lack of energy and mood swings were much higher than those recorded in 

the clinical trials (Ruhstaller et al., 2009).  

There are many different explanations for the gap between rates of patient reported and physician 

reported adverse events. As already highlighted, adverse event data in clinical trials are identified 

through physicians and therefore represent a proxy rating of patients’ actual experiences (Basch, 

2010). Furthermore, the criteria for adverse events reporting are not well defined (Gibson, 

Lawrence, Dawson, & Bliss, 2009). It is also possible that physicians downgrade or fail to report 

symptoms that are not life-threatening or which are not deemed important clinically 

(Oberguggenberger et al., 2011). Due to these and other factors, it is likely that physicians are 

under-reporting adverse effects of adjuvant endocrine therapy. However, it is also likely that over-

reporting of symptoms by patients is contributing to the gap between reported side effects across 

community-based and clinical trials. As Colloca and Miller (2011) point out, the same lack of 

standardised approaches to measuring side effects plague community-based research. Patients are 

often given checklists of symptoms and asked to indicate which if any they are experiencing. The 

items on the list may serve to define the symptom experience – symptoms that are not on the list 

but which patients experience are missed, or the list of symptoms may trigger a patient to search 
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for, identify and attribute symptoms to the medication they are taking, even if the symptoms are 

from some other cause. 

Correctly attributing a symptom to its cause may be a problem for both clinicians and patients, 

and this may contribute to variations in symptom reports. Symptoms may be the result of the 

cancer itself, the side effects of treatment, ageing, or may result from comorbid physical 

conditions (Belknap et al., 2010; Edwards et al., 2011; Rotonda Guillemin, Bonnetain, & Conroy, 

2011). Additionally, psychological and social factors may influence/bias symptom perception and 

reporting (e.g., Baumann, Cameron, Zimmerman, & Leventhal, 1989). For example, research by 

Cameron and colleagues (1998) suggests that women who are high in trait anxiety report more 

side effects of tamoxifen than women who score lower on this trait. Furthermore, when given a 

placebo pill, women who are high in trait anxiety are more likely to misattribute existing physical 

symptoms to the pill they are given (Cameron, Leventhal, & Love, 1998). Cuzick and colleagues 

(2011) also discuss the problem of symptom misattribution and challenge the well-established link 

between tamoxifen use and weight gain by highlighting the fact that women in the placebo arms 

of controlled trials gain the same amount of weight as those on tamoxifen (Cuzick et al., 2011).  

Disentangling the factors contributing to the experience of side effects is a difficult task. 

However, accurately assessing the source and severity of symptoms is important as over-reporting 

of side effects may lead to alterations in a potentially effective treatment, which may leave women 

at greater risk of breast cancer recurrence. In contrast, underreporting of side effects can lead to 

medication related risks (Rabin, Ward, Leventhal, & Schmitz, 2001). Additionally, understanding 

the source of side effects, be they biological, psychological or both, can help to improve 

approaches to symptom management techniques. The following sections describes how the self-

regulatory model of illness may be applied to understand how psychosocial factors might 

influence the interpretation and experience of symptoms, and presents available evidence 

supporting the model.  

3.2.3  SELF-REGULATION  

Typically, research has explored biomedical models to explain physical symptoms. For example, 

approaches to assessing and treating cancer-related pain have focused on identifying the 

physiological processes leading to pain and then applying some sort of medical intervention (e.g., 

surgery, allopathic medicine) (e.g., Ahles, 1993; Portenoy, 1988). However, according to Ahles 

(1993) a one-dimensional biomedical approach to identifying and treating symptoms is limited in 

that the methods adopted to treat symptoms may not be effective, or may lose effectiveness over 

time and/or the treatments may come with their own symptoms in the form of treatment side 
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effects or complications (Ahles, 1993). Additionally, there are large individual differences in the 

experience of cancer-related or treatment-related symptoms that a biomedical approach alone fails 

to explain. Thus, researchers have turned to explore psychosocial factors that may affect how 

patients experience and interpret their symptoms (e.g., Thuné-Boyle, Myers, & Newman, 2006). 

The self-regulatory model of illness provides one framework for understanding the influence of 

psychosocial factors on the experience and interpretation of symptoms.  

As discussed briefly in Chapter 2, the self-regulatory model of illness (SRM) (also referred to as 

the common sense model) provides an approach to understanding how individual differences in 

beliefs about illness can influence the experience of illness as well as engagement in 

illness/treatment-related behaviours. The model proposes that patients form beliefs about illness 

along five dimensions: why they developed the illness (cause), the disease label and symptoms they 

associate with the condition (identity), how the illness is cured or controlled – either by treatment 

or self-directed actions (control), how long the illness will last (timeline); and the everyday 

consequences of the illness (consequences) (Petrie & Weinman, 2012). Central to the SRM is the 

notion that stimuli that signal a health threat such as a new symptom or diagnosis triggers the 

activation of a cognitive processing system. This system works to identify the significance of 

physical symptoms by seeking an illness label for the symptoms based on existing illness 

representations and/or by seeking out symptoms that match an illness label they have been given 

(Leventhal, Meyer, & Nerenz, 1980). An emotional processing system works in parallel to regulate 

the emotional consequences of the cognitive attributions that are made to a perceived health 

threat (Leventhal et al., 1992). 

According to the SRM, cognitive and emotional processing systems not only affect the labels and 

emotions attributed to illness events but also influence behaviours aimed at coping with perceived 

health threats. For example, an individual who experiences a new symptom and judges it to be 

benign may not take any action or may choose to engage in a ‘wait and see’ approach. In contrast, 

one who views a new symptom as cause for concern may engage in a number of behaviours to 

manage the threat such as seeking medical advice, information seeking and/or changing health 

behaviours (Cameron & Jago, 2008). Where a new symptom or illness is judged to be threatening, 

emotional responses such as fear and anxiety will also be activated as will behaviours aimed at 

managing any distress that arises. The behaviours are then appraised for their effectiveness in 

managing the health threat.  

In the SRM, the dual emotional and cognitive processing systems are proposed to interact in bi-

directional ways such that emotions may affect the way that cognitive representations are formed 

and maintained and vice versa. It is also possible that the strategies aimed at managing the 



 

 

82 

cognitive and emotional representations may interfere with one another (Cameron & Jago, 2008). 

According to the model, both cognitive and emotional representations and subsequent health 

behaviours will be influenced by biological and personality traits, coping styles, prior personal or 

vicarious experience of illness, and the wider socio-cultural context including the media (e.g., 

Leventhal et al., 1980; Leventhal, Leventhal, & Breland, 2011) (see Figure 3.1). Given the complex 

interplay of factors that contribute to illness perceptions, it is possible that illness perceptions may 

vary substantially across and within groups and may change over time (e.g., Petrie & Weinman, 

2012). 

As illness perceptions are somewhat idiosyncratic, different people may interpret similar health 

threats such as physical symptoms differently. Whether or not a recent cognitive schema has been 

activated can also affect how symptoms are interpreted. For example, a person who has recently 

been diagnosed with an illness may attribute any new symptom experienced (e.g., fatigue) to the 

illness. Whereas another person experiencing the same symptom who has not received a diagnosis 

may attribute it to some benign cause such as ageing or ‘over doing it’. Context or the 

environment can also influence the interpretation of physical symptoms and affect the illness 

representations that are chosen to explain them (e.g., illness cause, timeline and identity). For 

example, individuals may interpret symptoms as a sign of stress if they have recently been 

exposed to a stressor, or may attribute symptoms to illness if there are no environmental factors 

to explain their cause (Bauman et al., 1989; Leventhal et al., 1992; Pennebaker, 1982). Attribution 

of physical symptoms to illness can provoke emotional arousal, which can lead to heightened 

vigilance to or rumination on the symptoms experienced. In turn, this can influence illness 

representations, as the distress associated with the symptom becomes linked to the cognitive 

representation of the illness (Roscoe et al., 1996). 
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Note. Figure adapted from Leventhal et al., 1992. 

Figure 3.1: The self-regulatory model of illness 

The SRM has been used to understand illness representations among people with conditions such 

as heart disease, cancer, chronic fatigue, and asthma (for a review see Hagger & Orbell, 2010), and 

the importance of understanding individuals’ models of illness and interpretations of physical 

symptoms lies in the ability to predict or understand health behaviour aimed at managing illness. 

Thus, the model has also been applied to understand individual differences in adherence to 

treatment and lifestyle recommendations (e.g., Petrie & Weinman, 2012). From this research and 

further development of the theory, has come the understanding that in order for health behaviour 

to be enacted, there must be some sort of coherence between the emotional and cognitive 

representations of the illness and the behaviour(s) aimed at ameliorating it (e.g., Moss-Morris et 

al., 2002). In essence, treatment and lifestyle changes need to make common sense. When there is 

a mismatch between patients’ views of their illness and the treatments they are prescribed, it is less 

likely that patients will follow medical advice (Petrie & Weinman, 2012). For example, nausea 

associated with insulin use may make diabetic patients less likely to take insulin (Leventhal et al., 

1992). In the case of nonadherence to medicine because of side effects, Leventhal and colleagues 

(1992) suggest that the concrete physical symptom from the treatment may be a more persuasive 

signal for motivating behaviour than any abstract representations of illness and appropriate 

treatment. It is also possible that the illness representations a patient has may be skewed/false 

such that accompanying coping procedures are inappropriate to control or cure the condition, 

even though the responses make good sense from the point of view of the patient (Leventhal et 

al., 1992). 

The SRM has been used primarily to guide research on patients’ illness representations and 

associated heath behaviours. However, the model may also help to understand patients’ 
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perceptions of their treatment and their interpretation of any treatment side effects. In fact, 

Leventhal and colleagues (2011) suggest that the same dimensions used to assess patients’ illness 

perceptions (i.e., consequences, cause, timeline, etc.) may be applied to understanding patients’ 

perceptions of treatment or behaviours aimed at preventing illness (Leventhal et al., 2011). Very 

few studies have looked directly at cancer patients’ representations of treatment and treatment-

related symptoms using this framework. However, a growing body of literature has variously 

examined different elements of the SRM or closely related concepts for their relation to symptom 

reports. This research is reviewed in the following sections. In particular, the review focuses on 

research linking cognitive representations of illness, medicines and symptoms with symptom 

reports, as well as research on the link between emotional states and symptoms among cancer 

patients.  

COGNITIVE REPRESEN TATIONS AN D SYMPTOMS  

IL LNESS  PERCEPTIONS  

According to the SRM, the cognitive representations or schemas individuals hold about their 

illness will affect their interpretations of physical symptoms. Only a few known studies have 

directly examined this association and have generally found that patients who have higher beliefs 

in the consequences of their cancer also report more symptoms. For example, Buick (1997) 

assessed breast cancer patients undergoing chemotherapy and/or radiotherapy and found that 

more negative illness perceptions (e.g., higher consequences) and more distress during treatment 

were associated with more severe treatment side effects. Based on these findings, Buick suggested 

that cancer patients may use the treatment side effects they experience to guide their beliefs about 

how effective their treatment is and/or to assess the course of their illness (Buick, 1997). In 

another study, Thuné-Boyle and colleagues (2006) assessed illness and symptom beliefs among a 

mixed sample of 72 cancer patients, and found that although illness beliefs, symptom severity, 

symptom attributions and distress were intercorrelated, only illness beliefs were significantly 

predictive of anxious mood during treatment. Accordingly, it may be that patients’ beliefs about 

their illness mediate the effect of symptoms from treatment on mood (Thuné-Boyle et al., 2006). 

More recently, Rozema and colleagues (2009) examined illness beliefs and physical and mental 

health among a cohort of 119 women who had been diagnosed with early-stage breast cancer, one 

third of whom were taking endocrine therapy. As with previous findings, their study showed that 

participants who had stronger beliefs in the consequences of their cancer as well as stronger 

identity beliefs were also more likely to report worse physical health outcomes irrespective of the 

severity of diagnosis or previous treatment (Rozema, Vollink, & Lechner, 2009). However, the 

cross-sectional nature of this study makes it difficult to determine whether the beliefs were driving 
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the experience of symptoms or vice versa. Other research has shown that patients who believe 

they have little or no personal control over cancer-related pain are more likely to have higher pain 

severity ratings (Turk & Fernadez, 1990). 

BELIEFS  AB OUT TRE ATM ENT  

In addition to exploring patients’ illness perceptions, the SRM has been extended to examine 

patients’ beliefs about their medications, as along with illness beliefs, patients form beliefs about 

the necessity of their prescribed medication and about its potential negative effects (Horne et al., 

1999). Research shows that medication beliefs can shape coping behaviours via medication 

adherence and may influence patients’ experience of treatment side effects via negative 

expectancies (Barsky, Saintfort, Rogers, & Borus, 2002; Bickell, Weidmann, Fei, Lin, & Leventhal, 

2009). To date, no known studies have used the necessity and concerns framework developed by 

Horne and colleagues (1999) to examine the relations between medication beliefs and symptoms 

among cancer patients. Instead, most of the research has tended to focus on how patients engage 

in cost-benefit analyses to weigh the necessity of taking their medication against concerns about 

the medication (e.g., side effects) (e.g., Jansen, Otten, & Stiggelbout, 2004) and how these analyses 

may influence treatment adherence (see Chapter 2).  

Wengstrom and colleagues (2007) have demonstrated the ambivalence women may hold towards 

taking adjuvant endocrine therapy. Among a sample of 547 women, they found that 48% had 

concerns about their medication and were worried about its side effects. At the same time, 42% 

were unsure about how effective the endocrine therapy would be in treating their cancer, though 

the majority (62%) at least felt that it gave them some sort of personal control over the cancer 

(Wengstrom et al., 2007). Research suggests that part of the ambivalence about taking endocrine 

therapy may result from a lack of information. For example, Bell and colleagues found that 47% 

of women taking adjuvant endocrine therapy were not aware that their breast cancer was 

hormone receptor positive (Bell et al., 2009). This information is critical for understanding the 

purpose of the medication (i.e., block hormones from feeding tumour cell growth) and making an 

informed decision about the costs and benefits of the treatment.  

Beliefs about medicines may also influence the symptoms/side effects experienced through 

choices in symptom management strategies (Royer, Phelan, & Heidrich, 2010). For example, a 

study by Ward and colleagues (1993) found that beliefs about the harms of treatment extended to 

medication that could potentially treat side effects (e.g., using analgesics for pain can lead to an 

addiction) (Ward et al., 1993). Therefore, it is possible that beliefs about medication also prevent 

patients from engaging in strategies that would help to manage any side effects of treatment.  
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In addition to examining beliefs about medicines, researchers have begun to examine whether 

patients’ beliefs about their sensitivity to medication affect the side effects that they report (Horne 

et al., 2012). A recent study showed that individuals who believed that their bodies were more 

sensitive to the effects of medication were more likely to report a greater number of symptoms 

following vaccination, and were more likely to attribute the symptoms they experienced to the 

vaccination compared with individuals scoring low on perceived sensitivity to medicine (Horne et 

al., 2012). To date there have been no studies examining the relation between perceived sensitivity 

to medicines and side effects of adjuvant endocrine therapy for breast cancer.  

EXPECTA TIONS REG ARDIN G SYMPTOMS  

According to Barsky and colleagues (2002), there are some side effects of treatment that are not 

dose dependent and that cannot be accounted for by the actual pharmacological effects of 

treatment. These are referred to as nonspecific effects. Nonspecific effects that are positive are 

referred to as ‘placebo’ effects, whereas adverse nonspecific effects are referred to as ‘nocebo’ 

effects. There are several explanations for how the nocebo effect could lead to reporting of 

treatment side effects. For example, patients may mistakenly attribute normal symptoms of every 

day functioning, somatised distress, or symptoms of benign ailments to the medication they are 

taking. Patient expectancy for experiencing negative side effects of treatment is another 

explanation of the nocebo phenomenon (Barsky et al., 2002). According to Barsky and colleagues, 

the nocebo phenomenon is more common among patients diagnosed with illnesses that have no 

obvious symptoms (e.g., breast cancer post surgery). 

Patient expectations regarding medication side effects may be influenced by: anxiety (Barsky et al., 

2002); prior experience with treatment (e.g., Montgomery et al., 1998); a doctor’s disclosure of 

potential side effects (Myers, Cairns, & Singer, 1987); vicarious experience (Mazzoni, Foan, 

Hyland, & Kirsch, 2010); and other contextual influences such as the media (Barsky et al., 2002; 

Hofman et al., 2004). Research suggests that whatever their source, patients’ expectancies can 

influence response to treatment (e.g., Roscoe et al., 2006). To date most of the research among 

cancer patients has focused on expectations for the experience of nausea and vomiting during 

chemotherapy. Although individual studies show mixed findings (e.g., Cassileth et al., 1985; Zook 

& Yasko, 1983), a recent meta-analysis of 17 studies found that there is a moderate and positive 

association (d = .35) between patients’ expectations for post chemotherapy nausea and reports of 

the occurrence, frequency and severity of nausea (Colagiuri & Zachariae, 2010). Another meta-

analysis showed that the relationship between expectations and symptoms depends on the type of 

symptom assessed, with symptoms of fatigue having the strongest relation to expectations 

followed by symptoms of pain and then nausea (Sohl, Schnur, & Montgomery, 2009). Overall, 
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research suggests that the relation between expectations and symptoms is higher for symptoms 

that are more subjective and ambiguous in nature (Oliver, Taylor, & Whitford, 2005; Roscoe et 

al., 2006).  

Various studies have shown that there are individual difference factors aside from prior 

experience, personality traits and mood that can affect patients’ expectations of side effects. For 

example, being aged over 60 years has been associated with lower expectations for side effects, 

whereas being female and having had a university education has been associated with higher 

expectations (e.g., Hofman et al., 2004). The type of diagnosis and anticipation regarding the type 

of treatment also appears to influence symptom reports. For example, Hofman and colleagues 

(2004) showed that breast cancer patients expected more symptoms than patients with other 

forms of cancer, and patients set to undergo chemotherapy were more likely to expect symptoms 

than those undergoing radiotherapy (Hofman et al., 2004). Methodological issues have also been 

found to affect the strength of the relation between expectations and symptoms. For example, 

studies that have assessed patients’ expectations for symptoms from chemotherapy on multiple 

occasions have found stronger relations between expectations for symptoms and reported 

symptoms compared to studies that only measured expectancies prior to the first infusion (Sohl et 

al., 2009). This is likely because expectations for symptoms change over time based on early 

experiences with actual treatment side effects. 

BELIEFS  AB OUT SYMPTO MS  

As highlighted in Section 3.1, attributing symptoms to their appropriate cause can be quite 

challenging, in part because many symptoms are common across different disease states (e.g., 

fatigue), and because there are many factors that may be contributing to the symptom experience 

(e.g., the illness, ageing, comorbid conditions and associated treatments). However, patient beliefs 

about the cause of symptoms can have an important bearing on help seeking behaviour including 

decisions to take medical treatments. According to Love and colleagues (1989), patients have a 

general tendency to believe that symptoms are an indicator of illness/disease, irrespective of their 

actual source. Therefore, any symptoms experienced because of treatment side effects are likely to 

be interpreted as a sign that the treatment is contributing to illness rather than preventing or 

treating it. This is particularly likely in illness such as cancer where the treatment typically has 

more side effects than the illness (e.g., Love, Leventhal, Easterling, & Nerenz, 1989). 

Patients’ symptom attributions affect motivation to engage in symptom management as well as 

the choice of symptom management strategy (e.g., Morgan, Pendleton, Clague, & Horan, 1997; 

Keller, Leventhal, Prohaska, & Leventhal, 1989). Additionally, symptom attributions have been 

shown to affect overall quality of life and distress ratings. For example Heidrich and colleagues 
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(2006) asked a mixed sample of healthy women and women with breast cancer over aged 65 years 

whether their symptoms were caused by breast cancer, ageing, another illness or unknown cause. 

Findings showed that symptoms were most frequently attributed to ageing, but attribution to any 

category aside from ageing was associated with significantly higher distress ratings. In particular, 

not being able to attribute the symptoms to any cause was associated with lower quality of life 

scores (e.g., lower social and mental health functioning), perhaps because with the origin of the 

symptom unknown, it may be harder for patients to engage in symptom management (Heidrich, 

Egan, Hengudomsub, & Randolph, 2006). A number of other studies have reported a link 

between attribution of symptoms to cancer or cancer progression and higher distress (e.g., Ahles, 

1993; Leventhal et al., 1980). For example, Nerenz and colleagues (1984) found that among 

cancer patients on chemotherapy, distress ratings were higher when symptoms were attributed to 

disease progression. In contrast, patients who attributed their symptoms to chemotherapy were 

less distressed. This study also showed that the type of symptom experienced was related to 

distress, as some symptoms such as fatigue and pain were more likely to be attributed to disease 

progression compared with others (e.g., nausea) (Nerenz, Leventhal, Love, & Ringler, 1984).  

Only one known study has directly applied the SRM to explore beliefs about symptoms among 

women who have had breast cancer. In this study, Royer and colleagues (2009) interviewed a 

sample of 61 women aged 65 years and older who had been diagnosed with breast cancer at least 

one year previously. All had completed treatment, which included a mix of surgery, 

chemotherapy, and radiotherapy, although some women were still taking adjuvant endocrine 

therapy. The interview focused on exploring whether or not women thought about and discussed 

their physical symptoms along dimensions proposed by the SRM (e.g., cause, timeline, 

consequences, etc.). Participants also completed a questionnaire regarding the type of symptoms 

experienced. Discussions about symptoms centred on themes of their origin/cause, 

consequences, timeline, and how controllable they were. Overall, results of this study suggest that 

the SRM is a useful framework for assessing women’s beliefs about their physical symptoms. 

Specifically, results showed that most women (97%) identified multiple causes for their symptoms 

(e.g., other illness, medication, ageing, cancer recurrence), and the majority (57%) believed that 

their symptoms were chronic in nature. Results also showed that the consequences of symptoms 

constitute the most salient dimension of participants’ symptom representations with women 

reporting that symptoms limited their physical functioning (62%) and social activity (24%), and 

had adverse effects on their mental health (52%). Finally, there were variations in the extent to 

which symptoms were perceived as controllable that were not accounted for by differences in the 

type of symptoms that were identified (Royer et al., 2009). 
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STATE AND TRAIT LIKE EMOTION S ,  FEARS A ND SYMPTOMS  

EMO TIONA L ST ATE S AND  SYMPTOMS  

The association between emotions and the experience of physical symptoms is probably the most 

extensively studied. Researchers have variously explored the effect of state negative affect, anxiety, 

and depression on symptom reports and generally, research shows that higher levels of distress 

are associated with more symptoms (e.g., Shultz et al., 2011; Von Ah et al., 2008). For example, 

pre treatment levels of anxiety have been found to predict the development of post chemotherapy 

nausea and vomiting among breast cancer patients (Molassiotis, Yam, Yung, Chan, & Mok, 2002). 

Pre treatment levels of anxiety and depression have also been found to explain a significant 

proportion of variance in cancer-related fatigue among women diagnosed with breast cancer 2.5 

years after completion of radiotherapy (Geinitz et al., 2004). Shultz and colleagues (2011) reported 

similar findings. They surveyed a sample 775 women approximately 1.5 years after surgery for 

breast cancer. Just over 50% of the women were taking adjuvant endocrine therapy at the time of 

assessment. Results showed that emotional functioning was significantly predictive of fatigue 

scores along with other factors such as grade of malignancy and reported insomnia (Shultz et al., 

2011). Unfortunately, the relation between hormone treatment and fatigue was not assessed in the 

study so it is not clear whether the treatment itself might have been mediating some of the 

observed relations.  

Emotional states such as anxiety could affect symptom reports through several possible 

mechanisms. For example, in the case of nausea and vomiting among cancer patients taking 

chemotherapy, anxiety could serve to strengthen or speed learned associations between receipt of 

treatment and the experience of nausea. Anxiety itself is also associated with symptoms that result 

from activation of the sympathetic nervous system, which may be subsequently attributed to 

treatment (Carey & Burish, 1988). It has also been suggested that reported symptoms, especially 

those that are psychological in nature may reflect patients’ negative emotions towards their 

treatment (Molassiotis et al., 2002). It may also be that negative emotions increase self-focus 

including greater attention to physical symptoms (e.g., Schlatter et al., 2011). Another explanation 

is that anxious individuals are more likely to interpret vague and common bodily symptoms as 

signs of ‘dis’-ease when faced with a health threat such as a new diagnosis or possibility of 

treatment side effects (e.g., Easterling & Leventhal, 1989; Watson & Pennebaker, 1989). There is 

some evidence to support this latter interpretation. For example, the Cognitive Impairment in 

Therapy of Breast Cancer (COGITO) study examined subjective and objective measures of 

cognitive function among breast cancer patients at three time points: prior to chemotherapy, 

before the last cycle of chemotherapy, and again one year following baseline. The results of this 
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study showed that subjective cognitive function scores declined between the first and second 

assessments and that subjective functioning was significantly predicted by current depression and 

by trait anxiety. In contrast, there were no significant declines in cognitive performance as 

assessed by objective measures (Hermelink et al., 2010). 

EMO TIONA L TR AITS  AND  SYMPTOMS  

According to the SRM, dispositional styles will influence self-regulation, and it may be that 

underlying the relation between emotional responses such as anxiety and depression, and 

symptoms is a more general trait-like disposition to interpret new situations (e.g., symptoms, 

diagnoses, etc.) as distressing. Watson & Pennebaker (1989) were among the first to examine the 

relation between a general tendency to experience negative affect and symptom experience. They 

conducted a review of research that suggested that traits such as negative affect were related to 

subjective health complaints (rather than objective measures of disease), and suggested that 

negative affect or a stable and pervasive tendency to experience negative mood and self-concept 

could be underlying the observed relations. Among other possible explanations, Watson and 

Pennebaker suggested that individuals who are high in negative affect are more likely to be hyper-

vigilant to both internal and external threats and more are likely to interpret physical symptoms as 

signs of illness. They also suggested that it was likely that the observed relations between stress 

and health were likely to be inflated because both stress and health self-report measures tap a 

common factor of negative affect (Watson & Pennebaker, 1989). 

A number of studies support the relation between dispositional negative affect, or trait anxiety, 

and symptom reports among patients undergoing cancer treatment (Cameron et al., 1998; 

Hermelink et al., 2010; Koller et al., 1989; Rabin et al., 2001). For example, Rabin and colleagues 

(2001) conducted a study with 74 patients diagnosed with either breast cancer or lymphoma. 

Patients completed three assessments, one prior to receipt of their first chemotherapy infusion, 

and two subsequent assessments approximately two days and three weeks after the infusion. 

Measures included trait anxiety and self-reported symptoms. Results showed that trait anxiety was 

associated with higher symptom reports overall, and with higher reports of vague symptoms (e.g., 

nausea, sleep disturbance and fatigue) as opposed to concrete symptoms (e.g., vomiting, rash, 

weight loss). Van Esch and colleagues (2011) similarly reported an association between trait 

anxiety at baseline and higher symptom reports over time among women undergoing 

chemotherapy for breast cancer. They also reported that trait anxiety was significantly associated 

with lower ratings of overall health status, sexual functioning and body image, and that trait 

anxiety was a better predictor of overall health status than clinical factors such as disease stage 

(Van Esch, Roukema, Van der Steeg, & De Vries, 2011).  
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To date, only one known study has examined the relation between trait anxiety and symptom 

reports among women taking adjuvant endocrine therapy. Cameron and colleagues (1998) studied 

cancer worry, trait anxiety and symptoms among 140 women randomised to receive either a 

placebo or tamoxifen as part of a clinical trial. Assessments were conducted prior to treatment, at 

three months and six months following treatment initiation. Similar to other studies they found 

that higher trait anxiety was associated with greater symptom reports. They also found that 

women with higher anxiety were more likely to attribute their side effects to tamoxifen than were 

women lower in anxiety (Cameron et al., 1998). Findings from previous research have suggested 

that anxiety may lead to more symptom reports in general, and misattribution of vague symptoms 

to medication (e.g., Barsky et al., 2002; Rabin et al., 2001). However, the study by Cameron and 

colleagues found that women with heightened anxiety were more accurate in their symptom 

reports and attributions. These results could reflect both heightened sensitivity that leads to more 

veridical reporting of symptom experience among women with high anxiety and/or a tendency of 

individuals low in anxiety to underreport symptoms that they experience. Finally, this study found 

that trait anxiety was associated with more worry about the risk of cancer recurrence and as the 

SRM would suggest, it may be that with these illness representations in mind, women with higher 

trait anxiety were more likely to monitor their physical experience for symptoms that might 

confirm their worry. In turn, this could have contributed to their greater sensitivity to symptoms 

(Cameron et al., 1998).  

FEAR OF CANCER RECUR RENCE AND  SYMPTOMS  

Fear of cancer recurrence is another emotional construct that has been studied for its relation to 

symptom reports among patients receiving chemotherapy. Although significantly correlated with 

other negative emotional states like anxiety and depression and enduring dispositions, like trait 

negative affect, there is evidence that fear of recurrence is actually independent of these states and 

traits (Hershbach et al., 2005). Moreover, it appears to be independent of actual cancer prognosis 

(e.g., Carver et al., 2005; Mellon, Kershaw, Northouse, & Freeman-Gibb, 2007). Reports of the 

incidence of fear of recurrence vary widely, but some research shows that it is a significant 

concern for approximately half of patients diagnosed with breast cancer (van den Beuken-van 

Everdingen et al., 2008) and that fear may persist for years after successful treatment (Polinsky, 

1994; Northouse, 1981). It has also been shown to be associated with negative outcomes such 

excessive checking for signs of cancer (Lee-Jones, Humphris, Dixon, & Hatcher, 1997), 

misinterpretation of benign symptoms as evidence of cancer and more frequent contact with 

physicians for reassurance about new symptoms (Benyamini, McClain, Leventhal, & Leventhal, 

2003). In breast cancer patients, fear of recurrence is also related to poorer psychological 
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adjustment and lower quality of life (Stanton et al., 2002; Vickberg, 2003), as well as intrusive 

thinking, and avoidance of activities that evoke thoughts about cancer (Mehnert, Berg, Henrich, & 

Herschbach, 2009).  

Researchers have recently applied the SRM in an attempt to develop a more coherent framework 

for examining individual differences in fear of recurrence (Lee-Jones et al., 1997). According to 

the model, internal cues such as physical symptoms can trigger fear as patients use their illness 

beliefs to guide a search for the cause of their symptoms (Hagger & Orbell, 2003). Research 

supports this possibility with evidence that cancer-like symptoms, even if benign, can amplify fear 

of recurrence, and uncertainty about late emerging treatment side effects has been identified as a 

trigger of fear of recurrence (Easterling & Leventhal, 1989; Mast, 1998). For example, pain has 

been found to trigger fear of recurrence in women who have undergone curative treatment for 

breast cancer (van den Beuken-van Everdingen et al., 2008), and an association has been found 

between current symptoms such as fatigue and fear of recurrence among women assessed three 

years post treatment for early-stage breast cancer (Phillips et al., 2012). However, apart from the 

study by Cameron and colleagues (1998), most of the research in this area has focused on 

symptoms attributed to radiotherapy, surgery or chemotherapy (Deimling et al., 2006; Love et al., 

1989; Wong & Bramwell, 1992).  

3.3  SIDE EFFECT MANAGEMENT  

Side effects of adjuvant endocrine therapy are a commonly reported cause of treatment 

discontinuation (e.g., Dent et al., 2011; Miaskowski, Shokney, & Chlebowski, 2008). Accordingly, 

researchers have signalled a need to minimise the toxicity of treatment so that women can reap its 

benefits while maintaining a high quality of life. Researchers working within the medical field are 

putting their efforts into identifying individual differences at the biological level that may explain 

why some women experience more side effects than others. There is hope that eventually 

treatment will be tailored to account for individual differences in factors that mediate the adverse 

effects of medicines, such as genetics, hormones and inflammatory responses (Henry & Stearns, 

2011). However, until adverse effects can be mitigated or reduced through personalised medicine, 

the focus needs to be on helping women to manage the side effects of adjuvant endocrine 

therapy.  

The previous review of factors affecting variation in reports of side effects from cancer treatment 

suggests that there are a number of possible pathways for managing the side effects of AIs and 

tamoxifen. However, most of the literature to date has focused on approaches that include 

biological or lifestyle interventions. In contrast, few studies have looked at ameliorating symptom 
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experience by targeting patients’ beliefs and emotions and most of these have focused on patients 

receiving chemotherapy rather than adjuvant endocrine therapy. The following sections highlight 

some of the research on symptom management strategies and suggest possible avenues for 

managing symptoms through educational or psychological interventions.  

MEDICAL AND  PHYSICAL APPROACHES  TO SYMPTO M MANAGEMENT  

There are several allopathic approaches for managing the more troublesome side effects of 

adjuvant endocrine therapy that women experience. For example, selective serotonin reuptake 

inhibitors can help to reduce the impact of hot flushes. Symptoms of pain may be managed by 

over the counter medications such as non-steroidal anti-inflammatory drugs and vitamin D, and 

symptoms of vaginal dryness may be treated with lubricants. Sleeplessness may be targeted with 

sleep aids, and the bone loss associated with use of AIs may be prevented or slowed through 

calcium and vitamin D supplements, as well as treatment with bisphosphonates (e.g., Dent et al., 

2011; Edwards et al., 2011; Hadji et al., 2008). There is good evidence that these symptom 

management strategies are effective. For example, one community-based study showed that of the 

78% of the sample that experienced pain related to adjuvant endocrine therapy use, the majority 

found that oral medications led to moderate or complete relief of pain symptoms (Crew et al., 

2007). However, some treatment side effects are not so clearly identifiable or manageable. For 

example, the effects of adjuvant endocrine therapy on cardiovascular health may go unnoticed. If 

identified, management would need to include preventative health behaviours and ongoing 

monitoring of cardiovascular risk factors such as serum lipid profiles (Dent et al., 2011).  

One of the challenges associated with using oral medications to treat side effects of adjuvant 

endocrine therapy is that patients’ concerns about medication and side effects may transfer to the 

drugs that are prescribed to prevent/treat side effects (e.g., Royer et al., 2010). This can lead to 

nonadherence of treatment for the side effects of treatment. For example, a recent article by Ziller 

and colleagues (2011) showed that adherence to oral bisphosphonates to prevent bone loss was 

poor, with just over half of the sample still on treatment after one year (Ziller, Wetzel, 

Kyvernitakis, Seker-Pektas, & Hadji, 2011). Moreover, treatments for side effects may come with 

their own adverse effects. For example, antidepressant use for the treatment of hot flushes may 

lead to symptoms such as sleeplessness (for a review see, Nelson et al., 2006), and the use of 

sleeping tablets is associated with greater daytime fatigue (Goldman et al., 2008). As an alternative, 

research suggests that switching from one type of adjuvant endocrine therapy to another may help 

to alleviate the side effects of treatment (e.g., Winer et al., 2005). For example, Briot and 

colleagues (2010) found that women who had discontinued anastrozole because of 
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musculoskeletal problems, reported less severe symptoms and significant improvements in quality 

of life after switching to letrozole (Briot, Tubiana-Huli, Bastit, Kloos, & Roux, 2010).  

In addition to medical approaches, research suggests that physical activity is effective in managing 

treatment side effects. In particular, physical interventions that involve weight bearing exercise 

and physical therapy have been shown to have a positive effect on cancer-related fatigue, pain, 

and quality of life (e.g., Schmitz et al., 2005; Thorne, 2007). Exercise may also help to alleviate 

symptoms of anxiety, which may indirectly work to reduce physical symptoms (e.g., Speck, 

Courneya, Masse, Duval, & Schmitz, 2010). Acupuncture has also been suggested as an effective 

strategy for management of symptoms such as nausea and pain (e.g., Dent et al., 2011). It is 

important that these approaches to symptom management are discussed with patients so that they 

may have the option of engaging in different strategies to improve their quality of life and to 

increase the chances that they will remain on treatment. However, as discussed below, research 

suggests that the first hurdle to helping patients to manage side effects may be to address barriers 

in communication between patients and their doctors so that patients are aware of the possible 

side effects of treatment and of possible management strategies.  

EDUC ATIONA L APPROAC HES TO SYMP TOM MANA GEMENT  

The more that patients understand the origin of their symptoms and potential symptom 

management strategies, the less likely they are to become distressed by them and the more likely 

they are to adhere to their medication (Wengstrom, 2007). However, research has demonstrated 

that women diagnosed with early-stage breast cancer do not feel well prepared for the extent and 

duration of side effects from adjuvant endocrine therapy. For example, one study found that only 

20% of women reported being told about the potential for long-term negative effects of 

endocrine therapy. Results also showed that communication about potential side effects of 

treatment depended on the extent to which patients were involved in decision-making about 

treatment; women who were more involved knew more about the possible side effects 

(Wengstrom, 2007). Unfortunately, barriers in patient–practitioner communication may impede 

patient involvement in decisions about treatment and/or of reporting treatment side effects to 

physicians. For example, patients may fail to disclose the experience of side effects because they 

worry about spending short clinical appointments talking about symptoms that are considered 

minor in the scheme of things (Royer et al., 2010). Others may hold a fatalistic attitude that the 

symptoms are just something that they have to live with (Stone et al., 2000). Alternatively, they 

may be unsure about which of their many healthcare providers they should be reporting their 

symptoms to, or fear that their reports may lead to further diagnostic or treatment procedures. 

Patients may also worry that their concerns will be minimised by their health care professionals 



 

 

95 

(Royer et al., 2010), or they may be concerned that their current treatment may be altered (Luthy 

et al., 2011). 

PSYCHOL OGICAL APPROA CHES TO SYMPT OM MANA GEMENT  

Research reviewed in this chapter suggests that patients’ cognitive representations of illness, 

medication and symptoms are related to symptom reports. As beliefs are potentially modifiable, 

they represent an important therapeutic target in symptom management (e.g., Colagiuri et al., 

2010; Johnson et al., 2007). There is relatively little research on whether interventions designed to 

change maladaptive illness or medication beliefs reduces the experience of side effects from 

cancer therapy. However, one study by Kim colleagues (2002) showed that a brief education 

intervention based on the self-regulatory model of illness was effective in reducing the severity of 

subjectively reported symptoms among men being treated with radiotherapy for prostate cancer 

(Kim, Roscoe, & Morrow, 2002). Unfortunately, the contents of the intervention were not 

described. 

There is also evidence that interventions aimed at lowering patients’ expectations for the side 

effects of cancer treatment leads to lower symptom reports. For example, a study by Schelke and 

colleagues (2008) has shown that providing information about the efficacy of anti-nausea 

treatment was successful in reducing cancer patients’ expectations for developing nausea from 

chemotherapy (Schelke et al., 2008). Another study showed that patients who received 

acupressure wristbands used less anti-emetic medication following chemotherapy compared with 

patients who were in a no-band or an acustimulation band condition (Roscoe et al., 2003). Based 

on these and other findings, researchers have suggested that health practitioners could elicit and 

then work with patients’ expectancies for their treatment in such a way that reduces iatrogenic 

effects of treatment while increasing expectancies of therapeutic benefit (Colagiuri et al., 2010). 

Similar methods could be applied to address patients’ beliefs about illness and symptom 

management strategies.  

Emotional states and traits are also associated with symptom reports and ideally, approaches to 

symptom management would account for the influence of anxiety, fear, depression or a general 

tendency towards negative affect on the experience of symptoms. Research suggests that 

psychological interventions such as cognitive behaviour therapy and pharmacological treatment 

are effective in reducing symptoms of anxiety and depression and improving quality of life among 

cancer patients (e.g., Chaturvedi & Maguire, 1998; Osborn, Demoncada, & Feuerstein, 2006). In 

turn, reductions in negative mood states are related to lower symptom reports (e.g., Chaturvedi & 

Maguire, 1998). Recently, Humphris and colleagues have also found that an intervention targeting 

cancer patients’ illness beliefs and fears of recurrence is helpful in reducing cancer fears and 
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anxiety (Humphris & Ozakinci, 2008). However, as the full study has not been published yet, it is 

unclear whether physical symptoms were measured, and if so whether reductions in anxiety and 

cancer fear were related to reductions in symptom reports.  

There is ample evidence linking psychosocial issues with cancer outcomes, including physical 

symptoms, quality of life, healthcare use, and in some cases survival (e.g., Ryan et al., 2005; 

Spiegel, Kraemer, Bloom, & Gottheil, 1989; Thorne et al., 2005). This has prompted general calls 

for distress screening in clinical practice (e.g., Ryan et al., 2005), and more recently led to the 

development and implementation of specific policies aimed at identifying and treating distress 

among cancer patients as the sixth vial sign (e.g., Bultz et al., 2011). Through screening for factors 

such as patient distress and negative beliefs, health care providers may be able to identify patients 

who are at risk of heightened symptom experience (Mallory et al., 2007) and to tailor 

interventions accordingly.   

3.4  SUMMARY AND FUTURE DIRECTIONS  

The side effects of adjuvant endocrine therapy differ according to the type of treatment 

prescribed. Thromboembolic disorders such as blood clots and endometrial cancer are more 

common among patients taking tamoxifen, whereas AI use is more frequently associated with 

joint pain and cardiovascular morbidity (e.g., Dent et al., 2011; Mourits et al., 2001; Neven & 

Vernaeve, 2000). Side effects such as hot flushes and vaginal symptoms appear to be common to 

both types of treatment (Cella & Fallowfield, 2008). Differences in side effect profiles of AIs and 

tamoxifen may be explained by differences in pharmacological actions of the drugs. For example, 

tamoxifen blocks the estrogen from binding to receptors on the cancer cell, whereas AIs block 

the production of estrogen by inhibiting aromatase (e.g., Love et al., 1992; Robinson, Kimmick, & 

Muss, 1996; Santen & Harvey, 1999). Although these differential effects on estrogen may explain 

the types of side effects women experience, they do not account for variation in rates of side 

effects across studies.  

Rates of reported side effects vary across trials and research settings. For example, in the ATAC 

trial approximately 27% of participants reported hot flushes, whereas in a community-based 

study, 52% of women reported experiencing hot flushes (Oberguggenberger et al., 2011). 

Identifying the cause of variations in treatment side effects is important, as under-reporting of 

side effects may lead to medication related risks, whereas over-reporting may lead to alterations in 

a potentially effective treatment (Rabin et al., 2001). To date, most of the research on individual 

differences in the experience of side effects of adjuvant endocrine therapy has tended to focus on 

biological, clinical, demographic and/or methodological explanations. For example, research 
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suggests that there are individual differences in the metabolisation of the active ingredients in 

tamoxifen and AIs – individuals who are ‘better metabolisers’ may experience more side effects. 

As a result, they may reap more benefit from the treatment (e.g., Henry et al., 2008). Clinical 

factors, such as prior cancer treatment (e.g., chemotherapy), prior use of hormone replacement 

therapy and comorbid conditions may also affect the extent to which women experience side 

effects from adjuvant endocrine therapy (Savard et al., 2009; Cuzick et al., 2011). Demographic 

factors such as younger age and extremes of weight have also been associated with higher 

symptom reports (Savard et al., 2009; Sestak et al., 2008). Additionally, methodological factors 

such as differences in the timing and method of side effect assessment (e.g., patient reported vs. 

physician reported outcomes) can affect the types, severity and extent of side effects identified 

(Oberguggenberger et al., 2011). However, even in methodologically similar settings with similar 

types of drugs and past treatment history, there is variation in reported side effects of adjuvant 

endocrine therapy. Therefore, it appears that some other factors are influencing patients’ 

symptom reports and it may be that the self-regulatory model of illness (SRM) can provide a 

framework for understanding these influences.  

According to the SRM, individuals will interpret symptoms through dual cognitive and emotional 

processing systems, which are influenced by factors such as personality traits, prior experience 

with illness and treatment, social influences and wider cultural contexts. Cognitive processes work 

to interpret the meaning of new symptoms, and symptoms may be interpreted as a sign of illness, 

a side effect of medication, or some benign bodily process depending on the cognitive schemas 

that are currently activated. At the same time, an emotional processing system is proposed to 

regulate the emotional consequences of the cognitive representations of the symptom (e.g. cause, 

consequences, etc.) (Leventhal et al., 1992). Together, these systems work to regulate behaviours 

aimed at coping with symptoms or other health threats, and behaviours are then appraised for 

their effectiveness in managing the threat (Cameron & Jago, 2008). For example, symptoms 

attributed to illness may lead to feelings of anxiety and a decision to seek medical advice. In 

contrast, symptoms attributed to side effects of medication may lead to anxiety and a decision to 

discontinue with medication. In each case, the behaviours will be evaluated for their effect on 

alleviating the symptom. 

Very few studies have applied the SRM directly to the study of treatment side effects among 

women taking adjuvant endocrine therapy for breast cancer. Therefore, any review necessitates a 

wider search of the literature to include samples with mixed cancer diagnoses undergoing 

different types of treatment (e.g., chemotherapy). A broader search shows that numerous studies 

have variously examined the relations among patients’ beliefs about illness, medicines and 
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symptoms, as well as expectancies for symptoms (i.e., cognitive representations) on reports of 

treatment side effects. Generally, the research shows that patients who have more negative illness 

beliefs and more concerns about the potential negative effects of medication are more likely to 

report treatment side effects (e.g. Rozema et al., 2009; Ward et al., 1993). Findings also suggest 

that patients who expect to experience side effects prior to treatment are more likely to report 

experiencing side effects once treatment is initiated (e.g., Colagiuri & Zachariae, 2010). 

Misattribution of symptoms to the side effects of medication may also influence symptom reports 

(Barsky et al., 2002; Rabin et al., 2001) and lead to inappropriate symptom management strategies 

(Morgan et al., 1997; Keller et al., 1989). In general, the observed association between beliefs and 

expectancies and symptom reports is higher for symptoms that are subjectively reported rather 

than objectively assessed (Roscoe et al., 2006).  

There is also a growing body of research on the links between emotional states and traits, and 

symptom reports. However, as with the research on patient beliefs and symptoms, this has mostly 

been conducted with cancer patients undergoing chemotherapy. Overall, the research shows that 

emotional states, such as heightened anxiety, depression, and fear of recurrence are related to 

increased reports of treatment side effects. Emotional states such as anxiety could affect symptom 

reports through several possible mechanisms. For example, it may be that negative emotions 

increase self-focus including greater attention to physical symptoms (e.g., Schlatter et al., 2011). 

Alternatively, anxiety itself is also associated with symptoms that result from activation of the 

sympathetic nervous system, which may be subsequently attributed to treatment (Carey & Burish, 

1988). Additionally, it may be that underlying the relation between emotional responses like 

anxiety and depression, and symptoms is a more general trait-like disposition to interpret new 

situations (e.g., symptoms, diagnoses, etc.) as distressing (Watson & Pennebaker, 1989). Although 

there are numerous studies examining a link between negative affect and side effects, only one 

known study has examined these factors among women taking tamoxifen. It showed that indeed, 

higher trait anxiety was linked to higher reports of side effects from tamoxifen (Cameron et al., 

1998).  

Taken together, these findings suggest that the SRM may be a useful model for guiding research 

to identify psychosocial factors contributing to symptom reports among women taking adjuvant 

endocrine therapy. Moreover, the model may point to targets for intervention to help women 

manage the beliefs and emotions that may exacerbate symptoms, or lead to the misattribution of 

side effects to treatment. Currently, the weight of research on appropriate management strategies 

for treatment side effects mirrors the research on the causes of the side effects – most target 

biological symptoms. For example, analgesics are recommended for pain and anti-depressants 
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may be recommended for hot flushes (e.g., Dent et al., 2011). However, these traditional medical 

approaches fail to address psychological factors that may be influencing the experience of 

symptoms. They also fail to address a very obvious problem, which is that adherence to targeted 

treatment as well as adherence to medication aimed at treating side effects is poor (e.g., Ziller et 

al., 2011). As beliefs about medicines and illness are related to both the experience of side effects 

and adherence to treatment, it would seem wise to expand symptom management approaches to 

included cognitive and emotional representations of illness and treatment.  

There is some evidence that interventions targeted to negative beliefs and emotions may work to 

reduce symptoms reports, and studies are underway to identify how these may function for 

women undergoing adjuvant endocrine therapy (Humphris & Ozakinci, 2008). However, as a first 

step, more research is needed to explore cognitive and emotional factors that may contribute to 

the experience of side effects among women taking adjuvant endocrine therapy for breast cancer. 

Once these factors are identified, appropriate supports may be put in place that ultimately help 

women to continue with treatment and reduce their risk of breast cancer recurrence.  
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4 

ASSESSING FACTORS ASSOCIATED WITH 

NONADHERENCE TO AROMATASE 

INHIBITORS 

4.1  INTRODUCTION  

Endocrine therapy is a mainstay of systemic adjuvant therapy in postmenopausal women with 

hormone receptor positive, early-stage breast cancer. Aromatase inhibitors (AIs) are a relatively 

new class of oral endocrine therapy that are challenging tamoxifen as the ‘gold’ standard of 

treatment (e.g., Geisler, 2011). In fact, some research has shown that compared to tamoxifen, AIs 

are associated with reductions in morbidity and mortality from breast cancer recurrence, 

particularly for women who have a more severe form of the disease (e.g., Dowsett et al., 2010; 

Regan et al., 2011). Despite these treatment benefits, research shows that approximately 30–40% 

of women are not taking their AIs as prescribed (e.g., Partridge et al., 2008a; Ruddy et al., 2009). 

Suboptimal treatment adherence is linked with negative outcomes, such as increased patient 

morbidity and mortality, unnecessary alteration of a potentially effective treatment regimen, and 

increased health care costs (Ruddy et al., 2009). These effects combined with high rates of breast 

cancer have fuelled research focused on identifying factors that contribute to medication 

nonadherence. To date, most of the research has focused on factors related to nonadherence to 

tamoxifen and it has shown various associations between personal, system and treatment-related 

factors and nonadherence (Ruddy et al., 2009). For example, system factors such as poor doctor–

patient communication have been linked with nonadherence (Fallowfield, 2008; Kirk & Hudis, 

2008), as have treatment-related factors such as drug side effects (e.g., hot flushes, vomiting and 

joint pain) (Gibson et al., 2007). Personal factors such as extremes of age (e.g., Partridge et al., 

2003) and depression (e.g., DiMatteo et al., 2007) have also been linked to nonadherence.  

Until now, research exploring the association between personal factors and nonadherence to 

endocrine therapy has tended to focus on mood states, current health, and demographic 

characteristics. Some studies have also begun to explore how patients’ beliefs about medicines and 

breast cancer may affect their adherence. For example, one study showed that women who 
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believed nothing could be gained from taking tamoxifen were less likely to be adherent (Grunfeld 

et al., 2005), and another found that women who reported higher internal locus of control were 

less likely to be adherent to tamoxifen. Other research has shown that women who weight the 

risks of taking tamoxifen more highly than the benefits are less likely to take the treatment (Fink 

et al., 2004). Although these studies suggest that beliefs about illness and medication are related to 

nonadherence to tamoxifen, it is not clear how these beliefs may translate to women taking AIs. 

Furthermore, it appears that this research lacks a theoretical model to guide it. This paper 

proposes that the self-regulatory model of illness may provide a framework for exploring how 

patients’ beliefs about breast cancer and treatment relate to nonadherence to AIs.  

Given the growing trend to treat breast cancer with AIs, researchers have signalled a need to 

identify factors such as illness perceptions and other personal, treatment and system variables that 

contribute to nonadherence among women taking AIs. Although there is likely to be overlap in 

the findings with research on nonadherence to tamoxifen, it is important to look specifically at 

factors affecting adherence to AIs because of their unique mechanism of action, side effect 

profiles, and target population (i.e., postmenopausal women). Additionally, it is important to 

extend the research to identify whether or not personal factors such as patient beliefs about illness 

and medication are contributing to nonadherence in this population. Once these factors are 

identified, interventions may be targeted to support optimal care for women with breast cancer 

(Chlebowski & Geller, 2006; Partridge et al., 2008a).  

4.2  AIMS AND HYPOTHESES  

The first aim of Study 1 was to test whether beliefs about illness and medication are related to 

nonadherence to AIs among a sample of postmenopausal women diagnosed with early-stage 

hormone receptor positive breast cancer.  

A secondary aim was to identify other personal factors (e.g., demographics), treatment factors 

(e.g., side effects, duration of treatment), and system factors (e.g., doctor–patient relationship) that 

may be related to nonadherence to AIs, and to identify which of these, along with patient beliefs 

are most strongly associated with nonadherence. 

A final aim of the study was to explore participants’ use of various sources of information about 

breast cancer and treatment, and preferences for different media through which they might 

receive additional supportive care.  
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4.2.1  HYPOTHESES  

Based on the research reviewed in Chapter 2, the following hypotheses were made for the 

relations between nonadherence and personal, treatment and system variables. 

PERSONA L FACTOR S  

Hypothesis 1: Demographic variables are associated with nonadherence. Specifically, women in the 

nonadherent group are more likely to be older, have lower current health ratings, and more 

comorbid conditions than women in the adherent group.  

Hypothesis 2: Illness perceptions are related to nonadherence. Specifically, women in the 

nonadherent group are more likely to report higher beliefs in personal control over breast cancer, 

lower treatment control beliefs, and higher beliefs in the consequences of breast cancer compared 

to women in the adherent group. 

Hypothesis 3: Beliefs about medicines are associated with nonadherence. Specifically, women in the 

nonadherent group report more concerns about AIs and lower beliefs in the necessity of taking 

AIs than women in the adherent group. 

Hypothesis 4: Women’s beliefs about their sensitivity to medicines are related to nonadherence. 

Specifically, nonadherent women are more likely to report higher perceived sensitivity scores 

compared with women in the adherent group.   

Hypothesis 5: Women in the nonadherent group are more likely to report higher depression scores 

than women in the adherent group.  

TREATMENT FACTOR S  

Hypothesis 6: Compared to adherent women, nonadherent women are more likely to report a 

greater number of, and more severe side effects from their AIs. 

Hypothesis 7: Compared to adherent women, nonadherent women are more likely to report a 

longer time on endocrine treatment. 

Hypothesis 8: Compared to adherent women, nonadherent women are more likely to report a 

higher medication load (i.e., more medications in total). 

SYSTEM FACT ORS  

Hypothesis 9: Compared to adherent women, nonadherent women are more likely to report lower 

satisfaction with the support provided by their health care team, and lower satisfaction with their 

relationship with their oncologist. 
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4.3  METHOD  

4.3.1  DESIGN AND POWER ANALYSIS  

This study used a cross-sectional and anonymous survey design. A power analysis (Faul, 

Erdfelder, Lang, & Buchner, 2007) was conducted to determine the sample size required to detect 

a statistically significant difference in the way that adherent and nonadherent participants 

conceptualise their illness. Research among patients with diabetes has shown illness perceptions 

such as higher beliefs about the consequences of illness are significantly associated with 

nonadherence with an effect size of r = .28 (Barnes, Moss-Morris, & Kaufusi, 2004). This effect 

size was used as a basis for a power calculation using G*Power 3 (Faul, Erdfelder, Lang, & 

Buchner, 2007) for a two-tailed t-test, with alpha set at p = .05, and with ß = .80. Results indicated 

that a minimum of 155 participants would be required in order to derive statistically reliable 

survey results. 

4.3.2  PARTICIPANTS AND PROCEDURE  

Ethics approval for the study was obtained from the Northern-X Regional Ethics Committee as 

well as Counties Manukau, Auckland, and Waitemata District Health Boards (DHBs). Using 

survey quota sampling, women were recruited from medical oncology follow-up clinics run by the 

Auckland Regional Blood and Cancer Service across each of the three DHBs. Potential 

participants were identified through a clinic records search undertaken by two medical 

oncologists. Women were eligible for the study if they were: 

 Attending follow-up medical oncology clinics in one of the three Auckland Region DHBs; 

 Diagnosed with hormone receptor positive early-stage breast cancer (i.e., ductal carcinoma 

in situ, and stage I, stage IIA, stage IIB, or stage IIIA breast cancers) with no prior history 

of cancer; 

 Postmenopausal; and 

 Prescribed an AI (i.e., any one of letrozole, anastrozole or exemestane) as adjuvant 

endocrine therapy with the aim of preventing cancer recurrence. 

During February to March 2010, 272 eligible women were identified and their contact details (i.e., 

name and address) were provided to the principal investigator. Women meeting inclusion criteria 

were sent a survey pack, which contained a one-page invitation to participate (Appendix C), an 

information sheet and anonymous consent form (Appendix D), a survey form (Appendix E), and 

a reply-paid envelope. A reminder letter (Appendix F) was sent to all potential participants one 

month after initial survey mail-out.  
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One hundred and fifty-nine women responded to the cross-sectional survey. Of these, six 

reported that they had stopped taking their AIs and were excluded from the sample. The final 

sample included 153 respondents (56% response rate).  

4.3.3  MEASURES  

PERSONA L FACTOR S :  

Demographics: Patient reported demographic variables included, age, relationship status, income, 

employment status, ethnicity, co-morbidities, and details of any associated medications. 

Illness perceptions: The Brief Illness Perception Questionnaire (BIPQ: Broadbent, Petrie, Main & 

Weinman, 2006) assessed women’s perceptions of their breast cancer diagnosis along eight 

dimensions of illness identity, timeline, coherence, concern, treatment control, personal control, 

emotional representation and consequences. Each dimension was rated on an 11-point Likert 

scale and analysed separately. For example, the ‘consequences’ dimension asks, “How much does 

your illness affect your life?” For the purpose of this study, each item was modified to be specific 

to breast cancer (e.g., “How much does your breast cancer diagnosis affect your life?”). Research 

indicates that the BIPQ is a reliable and valid measure of illness perceptions across a range of 

patient groups (Giri, Poole, Nightingale, & Robertson, 2009; Lanteri-Minet et al., 2007). An 

additional measure of illness perceptions assessed causal beliefs; participants were asked to 

identify three of the most likely causes of their breast cancer. The six most frequently endorsed 

causal categories (e.g., stress, genetics) were analysed for their association with adherence. 

Beliefs about medicine: The Beliefs about Medicines Questionnaire (BMQ: Horne et al., 1999). The BMQ–

Specific was adapted in the current study to focus on women’s beliefs about AIs. The BMQ 

contains 10 items that measure respondents’ concerns about their medication and beliefs about 

the necessity of taking their medication. Respondents rate their agreement with each statement on 

a 5-point Likert-scale, and individual scale items are summed to create total ‘concerns’ and 

‘necessities’ scores. The BMQ has been tested in a wide variety of patient populations and is a 

valid and reliable measure of medication beliefs (Horne & Weinman, 1999).  

Four additional statements were added to the survey to further explore participants’ beliefs about 

their illness and medication. Participants were asked to indicate the extent to which they agreed 

with the following statements: “My cancer is gone and hormone treatment prevents cancer from 

coming back”, “Cancer cells may still be in my body and hormone treatment controls their 

growth”,  “My cancer is cured and I’m not sure I even need the hormone treatment”, and, “I’m 

not sure what my hormone treatment does.” All statements were rated on a scale from 1 (strongly 

agree) to 7 (strongly disagree) and were analysed separately.  
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Sensitivity to Medicine: The Perceived Sensitivity to Medicine Scale (PSM: Horne et al., 2012) is an 

internally consistent 5-item scale measuring perceived likelihood of experiencing adverse effects 

from medication. Participants rated their agreement with statements such as “I usually have 

stronger reactions to medicines than most people” and, “Medicines often disagree with my body” 

on 5-point Likert scales. Responses were summed to create a total sensitivity score to medicines 

score. Reported Cronbach’s alpha range from 0.79–0.94 (Horne et al., 2012).  

Fear of cancer recurrence: Four items from the Worry about Cancer Scale (Easterling & Leventhal, 

1989) assessed women’s fears of cancer recurrence. The scale or components of it have been used 

successfully to measure cancer fears in breast cancer survivors and in patients with head and neck 

cancer (Easterling & Leventhal, 1989; Llewellyn et al., 2008). In this study, women rated their 

likelihood of experiencing cancer recurrence, the frequency with which they thought about 

recurrence, the extent to which thoughts of recurrence overflowed into daily activities and the 

extent to which thoughts about recurrence were emotionally distressing. All four items were 

scored on 10-point Likert scales and were summed for a total fear of cancer recurrence score. 

Mood: The Hospital Anxiety and Depression Scale (HADS: Zigmond & Snaith, 1983) is a reliable and 

valid 14-item scale designed to assess symptoms of anxiety and depression in populations with 

medical illness (Moorey et al., 1991). Participants were asked to rate statements about how they 

were feeling during the last week on a 4-point Likert scale. The depression and anxiety items are 

summed to provide separate subscale scores, which range from 0 to 21 for each subscale.  

TREATMENT FACTOR S  

Patient reported clinical data: Patient reported clinical variables included time since diagnosis, type of 

AI, previous adjuvant endocrine treatment, time on an AI, total time on adjuvant endocrine 

therapy and past treatment with surgery, chemotherapy and/or radiotherapy. 

Treatment Side Effects: Using a scale adapted from Zivian and Salgado (2008), women were asked to 

indicate whether they experienced any of a list of 17 common side effects and to rate their 

severity from 0 (mild side effect) to 3 (severe side effect). Analysis of the internal consistency of an 

overall side effect severity score was conducted using Cronbach’s alpha. Item total correlations 

ranged from .22 (bone loss) to .63 (muscle pain). The item with the lowest item total correlation 

was excluded making the total Cronbach’s alpha .88. The final scale included 16 side effects, 

which were summed to create a total side effect severity score. The total number of side effects 

women reported was also counted.  

Additional questions asked participants about their use of side effect management strategies 

including doctor prescribed medications and complementary and alternative treatments. 
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Participants were asked to indicate whether they used any prescription medicines to help manage 

side effects of treatment (yes or no) and if so, to list these medications and the side effects for 

which they were prescribed. Participants were also asked whether they used any of six different 

complementary or alternative treatments to help manage side effects (yes or no) and if so, to rate 

their effectiveness on a 3-point scale from 1 (very helpful) to 3 (not at all helpful).  

SYSTEM FACT ORS  

Working alliance: The Working Alliance Scale (Fuertes et al., 2007) consists of 12 items that assess 

participants’ perceptions of their relationship with their oncologist along dimensions of treatment 

tasks, treatment goals, and perceived bond with the oncologist. Statements such as “My 

oncologist gives me new ways of looking at my health problem” and, “My oncologist and I have 

different ideas about my health problem” are rated on a scale from 1 (strongly disagree) to 5 (strongly 

agree). The scale is reported to have good internal consistency ( = 93) when used among patients 

with chronic illness such as diabetes, and cancer, and patients’ perceptions of their working 

alliance is reported to be predictive of treatment adherence and satisfaction with treatment 

(Fuertes et al., 2007).  

Satisfaction with Information: Participants’ satisfaction with information about their endocrine 

therapy and breast cancer was assessed with five questions. Using a 10-point Likert scale, 

participants’ rated: their satisfaction with the amount of information received, how well they 

understood the information, the extent to which the information received made them feel more 

positive about their condition, the extent to which they still had questions about their breast 

cancer and treatment, and their overall satisfaction with information received. The Satisfaction 

with Information Scale has been used in recently published research on patients with heart disease 

(e.g., Broadbent et al., 2009; Petrie et al., 2002). 

Sources of treatment support: A checklist adapted from the Gathering Information on Adjuvant 

Endocrine Therapy (GAEA) Initiative (Wengstrom et al., 2007) measured the sources of support 

women sought for information about their breast cancer and/or treatment. Respondents were 

asked to indicate whether they had sought information from eight main sources of support (e.g., 

patient forum, oncologist) and to rate the utility of the information received on a scale from 1 (of 

very little use) to 3 (extremely useful). 

Five additional questions were included in the survey and were designed to provide further 

information on participants’ satisfaction with the information they were provided about AIs and 

their oncology care. The following questions and response options were included: “Overall, while 

you were being treated for breast cancer, how much support do you think you received from your 
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doctors and other health professionals?” (less than was needed, about the right amount, more than was 

needed), “Who made the decision about taking hormone treatment?” (mainly the doctor, mainly you, 

both of you equally), “What was your role in making this decision?” (more than you wanted, about right, 

less than you wanted), “Were you told about the possible side effects?” (yes or no) and, “Do you have 

one doctor who is mainly responsible for your cancer follow-up care?” (yes or no). Each question 

was analysed separately for its association with nonadherence.  

ADHERENCE  

The dependent variable was self-reported nonadherence to AIs. Two measures of nonadherence 

were included in the study. In the first, participants were asked to indicate the number of days in 

the last 30 that they missed a dose of their AIs and to indicate how many of those times were due 

to forgetting to take the pill (unintentional nonadherence) and how many times were due to 

choosing not to take the pill (intentional nonadherence). Similar to an approach used by Atkins & 

Fallowfield (2006), women were classified as nonadherent if they reported missing any dose of 

their AI during the last 30 days.  

The Morisky Medication Adherence Scale (MMAS: Morisky, Green, & Levine, 1986): The MMAS is a 

4-item measure of self-reported medication adherence. Respondents indicate yes or no to questions 

about unintentional nonadherence (i.e., “Do you ever forget to take your medication?” “Are you 

ever careless about taking your medication?”), and intentional nonadherence (i.e., “Do you ever 

stop taking your medication when you feel better?” “Do you ever stop taking your medication 

when you or when you feel worse?”). Each item is given a binary score (0 = yes or 1 = no) and the 

four items are summed for an overall adherence score (range = 0–4). Scores are then 

dichotomized with participant scoring from 0 to 1 labelled as adherent and participants scoring 

from 2 to 4 as nonadherent. The MMAS is widely used in assessment of adherence in patients 

with chronic illness. However, its reliability is uncertain with reported Cronbach’s alpha ranging 

from .31 (Pratt et al., 2001) to .61 (Morisky et al., 1986).  

Finally, participants were asked to indicate yes or no to whether they had ever stopped taking their 

AIs because of side effects or some other reason, and if so, to list the reasons. 

ADDITIONA L SURVEY QUESTIONS  

In addition to measuring the association between adherence and personal, treatment and system 

factors, the survey included questions designed to assess the sources of support women seek for 

information about AIs and breast cancer and the utility of this information. Participants were 

asked to indicate (yes or no) whether they used any of eight different types of support (e.g., 

oncologist, friend, internet, support group) and if so, to rate the utility of the support provided on 
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a 3-point scale from 1 (of very little use) to 3 (extremely useful). Participants were also asked about the 

frequency with which they used five different types of technology (e.g., mobile phone, internet) 

on a 5-point scale from 1 (everyday) to 5 (never). Finally, four questions asked participants to rate 

their preferred media (e.g., telephone, text message, magazine) for further support and 

information about breast cancer and treatment on a 7-point scale from 1 (would not like at all) to 7 

(would like very much).  

Two open-ended questions were also included in the survey. The first asked participants to 

describe what they would most like in a support programme designed to help them with 

managing AIs for breast cancer treatment, and the second asked if they would like to add any 

further commentary about their experience with breast cancer or AIs.  

4.3.4  STATISTICAL ANALYSIS  

Prior to data analysis, frequency checks were conducted on all individual survey items to ensure 

that there were no data outside of the acceptable range of scores. Additionally, the distribution of 

variables was assessed using visual inspection of mean scores, histograms and scatterplots. 

Missing values were substituted with mean values where appropriate (i.e., when there were no 

more than 20% of values missing for individual cases, the mean of data from non-missing item 

was used as a substitute for the missing score). The reliability of all continuous measures was 

assessed both for individual items within a scale and for overall scale scores. Descriptive data for 

continuous measures including Cronbach’s alpha are presented in Table 4.1. 

Univariate analyses including independent t-tests, and chi-square (2) were used to assess 

differences between adherent and nonadherent groups on personal (e.g., beliefs), system (e.g., 

satisfaction with information) and treatment-related variables (e.g., side effects). Fisher’s exact 

tests were used where there were low expected frequencies for categorical variables. Levene’s test 

was used to assess homogeneity of variance for all t-tests, and in cases where the test was 

significant, the data reported are with ‘equal variance not assumed’. Bonferroni correction 

procedures were not used in the current study. Despite the possibility of increasing Type I error, 

Sedgwick (2012) suggests that this conservative test can prevent identification of any significant 

findings if many comparisons are being made and therefore is not recommended. Logistic 

regression (simultaneous entry) was used to identify the relative strengths of any observed 

relations between adherence and person, system and treatment variables. Due to sample size 

considerations, only variables significantly related to adherence in univariate tests were entered 

into the model. All statistical analyses were conducted with PASW 18 (for Mac). 
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Table 4.1: Descriptive data for scales 

Measure (n) M (SD) Median Range  

Personal Factors 

BIPQ - Consequences (153)  3.4  (2.9) 3 

0–10 

– 

BIPQ - Timeline (149) 5.8  (3.8) 5 – 

BIPQ - Personal Control (149) 4.1  (3.3) 4 – 

BIPQ - Treatment Control (149) 6.9  (2.5) 7 – 

BIPQ - Concerns (149) 4.5  (3.3) 4 – 

BIPQ - Identity (150) 2.7  (2.8) 2 – 

BIPQ - Coherence (150) 7.9  (2.5) 8 – 

BIPQ - Emotion (149) 3.5  (3.0) 3 – 

BMQ - Concerns (140) 11.6  (4.1) 11 5–25 .80 

BMQ - Necessity (144) 13.7  (4.5) 14 5–25 .91 

Perceived Sensitivity to Medicines (145) 10.8  (5.4) 10 5–25 .97 

Role of AIs     

 Prevents cancer cells from coming 

back (144) 
3.0 (1.8) 3 1–7 – 

 Controls growth of cancer cells (140) 3.0 (1.9) 3 1–7 – 

 Unsure whether treatment is needed 

(135) 
4.9 (2.1) 5 1–7 – 

 Unsure of role of AIs (139) 5.2 (2.0) 6 1–7 – 

HADS - Depression (151) 3.5 (3.5) 2 0–17 .85 

HADS - Anxiety (149) 5.1 (3.8) 5 0–19 .85 

Fear of Recurrence (151) 13.5 (7.4) 12 4–36 .78 

Treatment Factors 

Side Effect Severity (144) 14.0  (9.6) 13 0–40 .86 

Side effect Number (144) 7.7  (4.1) 8 0–16 – 

System Factors 

Working Alliance (135) 46.2  (8.5) 46 12–60 .93 

Satisfaction with Information Scale 36.4 (9.4) 38 0–50 .80 

4.4  RESULTS  

4.4.1  SAMPLE CHARACTERISTICS  

Participants’ self-reported demographic characteristics are presented in Table 4.2. Of the 153 

eligible women who responded to the survey, 120 identified as NZ European (78%), 10 as 

Māori/Pacific (7%), and 23 (15%) as Other (e.g., Dutch, Indian). There were more women aged 

56 to 65 years than there were in either the younger (55 years and younger) and older aged groups 

(66 years and older), and most of the sample was partnered (68%). There was a slightly larger 

proportion of employed (57%) compared to unemployed participants (43%). Reported incomes 

were relatively even across low, medium and high income brackets.  
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Table 4.2: Sample characteristics 

Sample Characteristics (N = 153) Sample Size (n) % 

Age (n = 151) 55 years and younger 43 29 

56 to 65 years 66 44 

66 years and older 42 28 

Ethnicity (n = 153) NZ European 120 78 

Other 23 15 

Māori/Pacific 10 7 

Partnership Status (n = 153) 
Single 49 32 

Partnered 104 68 

Employment Status (n = 152) Employed 87 57 

Unemployed 65 43 

Income (n = 142) Low 61 43 

Mid 54 38 

High 27 19 

Comorbidity (n = 153) Yes 92 60 

No 61 40 

Current Aromatase Inhibitor       

(n = 151) 
Letrozole 86 57 

Anastrozole 62 41 

Exemestane 3 2 

Previous Endocrine Therapy      

(n = 86) 
Tamoxifen  81 53 

Anastrozole 4 3 

Letrozole 1 1 

Other 1 1 

Other Treatment  (n = 153) No surgery 8 5 

Lumpectomy 46 31 

Mastectomy 80 54 

Double Mastectomy 15 10 

Chemotherapy 89 60 

Radiotherapy 118 79 

Overall, the sample gave high ratings of their current health (M = 5.5; SD = 0.98; range = 3–7). 

However, 60% indicated that they had one or more comorbidities (e.g., hypothyrodisim, high 

blood pressure, diabetes), and took a mean of four prescription medicines per day (SD = 2.8; 

range = 1–10). With regard to treatment for breast cancer, the majority of participants had 

undergone both surgery (94%) and radiotherapy (79.2%), with fewer having had chemotherapy 

(60%). The most commonly prescribed AI was letrozole (57%) followed by anastrozole (41%), 

and only 2% were taking exemestane. Eighty-six (56%) respondents indicated that they had 

previously taken adjuvant endocrine therapy. Of those, 81 (53%) had taken tamoxifen prior to 

switching to an AI. The mean number of years on an AI was 2.3 (SD =1.5), whereas the mean 

number of years on any adjuvant endocrine therapy was 3.5 (SD = 2.4). Participants were a mean 

of 3.3 years post diagnosis (SD = 1.6).  
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4.4.2  MEDICATION ADHERENCE  

MORISKY MEDICATION  ADHERENCE SCALE  

Frequency counts of the four items of the MMAS showed that fifty women (33%) reported that 

they forgot to take their medication at one time or another, whereas only 13 (9%) said that they 

were sometimes careless about taking their medication. Six participants (4%) said that they 

sometimes stopped taking their medication when they felt unwell, and only two (1%) said they 

sometimes stopped their medication when they felt better. Based on total scale scores, 

participants were identified as either adherent (0–1) or nonadherent (2–4). Dichotomizing the 

scores in this way showed highly skewed data, with 138 (92%) participants grouped as adherent 

compared with only 12 (8%) participants who were nonadherent. In addition to skewed results, 

the analysis showed that the MMAS was unreliable. Analyses showed low item-total correlations 

ranging from .07 to .29, and the total reliability score ( = .32) was lower than previously reported 

( = .61) by Morisky and colleagues (1986), but on par with research conducted by Pratt and 

colleagues (2001). Based on these results, a decision was made to exclude this scale from further 

analyses.  

ADHERENCE OVER 30  DAYS  

The second measure of adherence asked participants to indicate the number of days in the last 30 

that they had missed taking their AIs. These data were also significantly skewed (Figure 4.1). The 

mean number of doses missed was low at 0.73 (SD = 1.7; range, 0–10). Of the 39 women who 

reported missing any dose of treatment, 33 (85%) said that they forgot to take their medication, 

whereas only five (13%) reported that they intentionally chose not to take their AIs. Participants 

who reported missing any dose of their AIs in the last 30 days, were grouped as nonadherent and 

participants who reported taking 100% of their medication during the same period were grouped 

as adherent. Results showed that 39 (27%) participants reported missing one or more tablets 

during the previous month and 107 (73%) reported 100% adherence during the same timeframe. 

Groupings based on these latter results were used in all subsequent analyses comparing adherent 

versus nonadherent groups on personal, system and treatment-related variables. 
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Figure 4.1: Percent of self-reported nonadherence over 30 days 

In addition to measuring overall nonadherence, participants were asked about various reasons for 

either stopping or missing doses of their treatment. Overall, 18 (12%) participants said they had 

stopped treatment at one time or another because of side effects. Of these, 11 (61%) listed joint 

pain as the reason for stopping, four (22.2%) listed hot flushes, three (17%) listed fatigue and two 

(11%) listed sleeplessness. Other reasons for stopping treatment reported by fewer than 1% of 

respondents included: bone loss, trigger finger, sun sensitivity, nausea, headache, weight gain and 

muscle weakness. A further 31 (20%) participants reported that they had missed or stopped taking 

their tablets for other reasons, including: not picking up a prescription on time (35%), further 

medical treatment necessitating a treatment holiday (29%), a doctor prescribed treatment holiday 

(20%), a switch to a different type of endocrine therapy (19%), or lack of money to pay for 

treatment (10%). Other reasons listed by less than 1% of those who had missed or stopped 

treatment were being ‘sick of taking too many pills’, and being out of routine.  

4.4.3  PERSONAL FACTORS AND NONADHERENCE  

Hypothesis 1: Contrary to the first hypothesis there were no significant differences in the 

proportions of women in adherent and nonadherent groups on age (2(2, N=152) = 3.4, p = .19) 

or comorbidities (yes/no) (2(1, N=146) = 1.33, p = .25). Similarly, there were no significant 

mean differences between adherent (M = 4.0, SD = 2.7) and nonadherent (M = 3.7, SD = 3.0) 

groups on reports of the total number of medications taken (t(141) = .52, p = .59). An exploration 

of the relation between other demographic variables and adherence showed that there were no 

significant associations between nonadherence and partnership status (2(1, N=146) = .01, p = 

.91), employment status (2(1, N=145) = .50, p = .48), or income (2(2, N=135) = 1.43, p = .49). 
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Similarly, adherent (M = 5.5, SD = 0.9) and nonadherent (M = 5.5; SD = 1.1) groups did not 

differ on reports of overall current health (t(14) = -.02, p = .99). However, there was a significant 

association between ethnicity and reported adherence (2(2, N=126) = 7.5, p = .01, Cramer’s V = 

.23). The proportions of NZ European, Māori/Pacific and ‘Other’ participants who were 

nonadherent were .22, .56, and .41 respectively. Follow-up pairwise comparisons were conducted 

to evaluate the difference among these proportions. The results are presented in Table 4.3. The 

only pairwise comparison that was significant was between NZ European and Māori/Pacific 

participants – Māori/Pacific were 2.5 times more likely to be in the nonadherent group compared 

to NZ European (.56/.22).  

Table 4.3: Results of pairwise comparisons of adherence and ethnicity 

Comparison 2 p  Cramer’s V 

NZ European vs. Māori/Pacific 5.20 .02 .21 

NZ European vs. Other 3.64 .06 .16 

Māori/Pacific vs. Other 0.55 .46 .13 

Hypothesis 2: In line with the second hypothesis, there were significant associations between 

nonadherence and illness perceptions. As predicted, women in the nonadherent group reported 

higher personal control beliefs than women in the adherent group (t(140) = -2.64, p = .01) (see 

Table 4.4). There were also differences in beliefs about the consequences of breast cancer, with 

women in the nonadherent group reporting higher consequences than the adherent group (t(144) 

= -2.41, p = .02). Contrary to predictions, there were no differences between groups on treatment 

control beliefs, nor were there any differences between groups on other illness perceptions (i.e., 

coherence, concern, emotion, timeline, identity).  

Analysis of participants’ beliefs about cancer cause showed that the most commonly identified 

causes of cancer were stress (37%) followed by poor health behaviours (31%), genetics (29%), 

and environmental pollution (13%). Eighteen percent of participants reported that they did not 

know what caused their cancer. Pearson chi-square analyses showed that there was a significantly 

larger proportion of women in the nonadherent group (44%) who listed poor health behaviours 

as the cause of their cancer than there were women in the adherent group (26%) (2(1, N = 140) 

= 4.21, p = .04). No other causal beliefs reached significance.  

Hypothesis 3. As predicted, there were significant differences between adherent and nonadherent 

groups in their beliefs about medication (Table 4.4). Specifically, the nonadherent group reported 

lower beliefs in the necessity of taking AIs (t (139) = 2.34, p = .05). However, contrary to 

predictions, there were no significant differences between groups on concerns about AIs (t (55) = 

-1.71, p = .09). 
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Hypothesis 4: Contrary to predictions, there were no significant differences between adherent and 

nonadherent groups in their perceived sensitivity to medicines (t (139) = -1.39, p = .17) (Table 

4.4).  

Table 4.4: Mean differences between adherent and nonadherent groups on personal variables 

Measure 
Mean Scores (SD) 

p  
Adherent Nonadherent 

Illness Perceptions    

 Consequences 3.07  (2.75) 4.35  (3.09) .02* 

 Timeline 5.74  (3.83) 6.13  (4.06) .60 

 Personal Control 3.61  (3.02) 5.18  (3.49) .01** 

 Treatment Control 6.99  (2.41) 6.55  (2.67) .35 

 Identity 2.76 (2.80) 2.87  (2.85) .84 

 Concern 4.44  (3.21) 4.69  (3.40) .68 

 Coherence 7.86  (2.5) 7.78  (2.50) .88 

 Emotion 3.39  (3.00) 3.90  (2.98) .37 

Beliefs about Medicines      

 Necessity 14.24  (4.48) 12.23  (4.51) .02* 

 Concerns 11.07  (3.71) 12.55  (4.81) .09 

Role of AIs      

 Prevents cancer cells from coming 

back 
2.82 (1.67) 3.53 (2.18) .08 

 Controls growth of cancer cells 3.09 (1.91) 2.87 (1.79) .54 

 Unsure whether treatment is needed 5.05 (2.07) 4.36 (2.19) .10 

 Unsure of role of AIs 5.24 (5.16) 2.05 (2.19) .84 

Perceived Sensitivity to Medicines 10.40  (5.39) 11.82  (5.44) .17 

HADS      

 Anxiety 4.86  (3.68) 5.89  (4.00) .15 

 Depression 3.10  (3.10) 4.49 (4.43) .08 

Fear of Recurrence 13.31  (7.16) 14.46  (8.36) .42 

Note. *p = .05; p = .01. 

Hypothesis 5: It was hypothesised that women in the nonadherent group have higher depression 

scores than women in the adherent group. Results showed a trend in this direction. However, the 

results were nonsignificant (t(52) = -1.80, p = .08) (Table 4.4). 

Participants’ responses to four additional survey questions were explored to assess whether their 

beliefs about the role of AIs in treating cancer were related to nonadherence. A comparison of 

mean scores across each of these items showed no significant differences between groups (Table 

4.4). However, there was a trend towards the nonadherent group being less likely to agree with 

the statement that their ‘cancer is gone and that the hormone treatment prevents cancer from 

coming back’ (t(54) = -1.80, p = .08). 
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4.4.4  TREATMENT FACTORS AND ADHERENCE  

Hypothesis 6: Contrary to predictions there were no differences between groups on side effect 

scores. Women in the nonadherent group (M = 14.0, SD = 9.2) reported similar mean side effect 

severity ratings to women in the adherent group (M = 13.8, SD = 9.5) (t(135) = -0.1, p = .92). The 

number of side effects reported by women in the nonadherent group (M = 7.9, SD = 3.9) was 

also similar to the number reported by the adherent group (M = 7.6, SD = 4.1) (t(135) = -0.4, p = 

.72). 

Overall, the sample reported a high number of side effects. As shown in Figure 4.2, the most 

frequent side effects were joint pain (80%), fatigue (75%), and hot flushes (70%). Other side 

effects such as sexual dysfunction, muscle pain, and weight gain were reported by more than 50% 

of participants, and at least 29% of the sample reported side effects such as dizziness and 

constipation from AIs.  

Hypothesis 7: Contrary to predictions, there was no significant difference between adherent (M = 

3.7, SD = 2.4) and nonadherent (M = 2.9, SD = 2.1) groups in the total time they had been on any 

adjuvant endocrine therapy, including prior use of tamoxifen (t(77.3) = 1.78, p = .08). However, 

there was a significant difference between adherent (M = 2.4, SD = 1.5) and nonadherent (M = 

1.8, SD = 1.4) groups in duration of AI use. Women in the nonadherent group were more likely 

to have been taking their AIs for a shorter duration (t(71.9) = 2.0, p = .05). Adherent (M = 2.8, 

SD = 1.7) and nonadherent (M = 2.7, SD = 1.6) groups did not significantly differ in their 

expectations for the duration of treatment remaining (t(68.2) = 0.20, p = .81). 

 

Figure 4.2: Percentage of women reporting side effects of aromatase inhibitors 
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Hypothesis 8: Contrary to predictions there was no significant mean difference between the 

adherent (M = 4.0, SD = 2.7) and nonadherent (M = 3.7, SD = 3.0) groups on medication load 

(i.e., the number of medications taken) (t(141) = 0.5, p = .60). Additionally analyses showed no 

significant associations between nonadherence and the type of surgery women had (2(1, N=143) 

= 1.28, p = .22), or prior treatment with chemotherapy (2(1, N=142) = .61, p = .44), 

radiotherapy (2(1, N=143) = .92, p = 1.0), or adjuvant endocrine therapy (e.g., tamoxifen) (2(1, 

N=146) = 0.85, p = .36). There was also no significant association between nonadherence and the 

type of AI taken (2(1, N=146) = 1.33, p = .25). 

Results showed that 34 participants (22%) were taking at least one or more prescription 

medication to manage side effects of AIs. There were no differences between adherent and 

nonadherent groups on this variable (2(1, N=146) = 1.40, p = .50). Of the 26 women who listed 

side effects for which they were taking medication, the most commonly reported side effects were 

pain/arthritis (31%), bone loss (23%), hot flushes (12%) and nausea (2%). Other reasons cited by 

less than 2% of participants were heartburn, weight gain, and depression.  

Participants were also asked whether or not they had been using complementary or alternative 

treatment for breast cancer or any side effects of AIs and if so, to rate their effectiveness on a 3-

point scale. Overall, results showed that the most commonly used alternative treatments were 

vitamins (38%) followed by prayer (22%), body-work (18%), yoga (17%) and meditation (17%). 

Participants had the opportunity to list any other strategies for managing symptoms and seven 

participants listed exercise, two mentioned diet, and two mentioned positive thinking. Results 

showed that there were no significant differences between adherent and nonadherent groups on 

whether or not these strategies were used, or on the reported effectiveness of the strategies. 

4.4.5  SYSTEM FACTORS AND ADHERENCE  

Hypothesis 9: It was predicted that women in the nonadherent group have lower ratings of 

satisfaction with the information provided about their breast cancer and treatment as well as 

lower satisfaction with their relationship with their oncologist. Results of t tests did not support 

these predictions. Women in the nonadherent (M = 36.0 SD = 11.7) group provided similar 

ratings of their satisfaction with information as the adherent group (M = 36.4, SD = 8.4) (t(50) = 

0.2, p = .85). Similarly adherent (M = 46.9, SD = 7.5) and nonadherent (M = 44.4, SD = 10.7) 

groups provided similar ratings of their satisfaction with the doctor–patient relationship (t(47) = 

1.3, p = .21). 
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Participants’ responses to five additional questions about satisfaction with information about 

treatment and in making decisions about treatment were explored. Results showed that most 

participants (86%) felt they received “about the right amount” of support from their doctors and 

other health professionals. There was a fairly even split between the proportion of participants 

who thought that it was “mainly their doctor’s decision” to go on hormone treatment (54%) compared 

with those who felt that both they and their doctor participated equally in the decision (42%). 

Only 5% thought that it was their decision alone to take hormone treatment. Participants also 

reported being largely satisfied with this level of involvement, as 88% said that their role in 

decision-making was “about right”. Seventy-four percent of the sample reported that they had at 

least one doctor who was responsible for their cancer follow-up care, and 89% of participants 

indicated that they had been told about the possible side effects of their treatment. Fisher’s exact 

and Pearson chi-square tests were conducted to assess whether there were differences between 

adherent and nonadherent groups on each of these variables. However, there were no significant 

findings.  

4.4.6  PREFERENCES FOR SUPPORT  

Additional survey questions asked participants to indicate the sources of support that they sought 

for information about AIs, and the utility of the support received. Results showed that the most 

commonly reported source of support was the oncologist (98%), followed by ‘other’ health 

professional (e.g., nurse) (78%), leaflets/brochures about cancer (73%), family or friends (47%), 

breast cancer support group (39%), the Internet (39%), patient forums (16%) and telephone 

helpline (11%). Mean scores for participants’ utility ratings of each type of support were similar 

across all types of support. Mean ratings were highest for support provided by oncologists (M = 

2.7, SD = 0.5) and lowest for telephone helpline (M = 2.2, SD = 0.9). Participants’ preferences for 

the media through which to receive further support and information about AIs and breast cancer 

were also assessed. Results showed the strongest preference was for support provided through a 

magazine (M = 5.1, SD = 2.1), followed by support through the Internet (M = 4.1, SD = 2.3), 

over the phone (M = 4.1, SD = 2.2), or through text-based messaging (M = 2.0, SD = 1.8). 

4.4.7  A  MODEL OF NONADHERENCE  

A logistic regression analysis was performed with nonadherence as the dependent variable. Only 

variables that were significantly related to adherence in univariate tests were included in the model 

due to sample size considerations. Thus, for the analyses, illness perceptions including beliefs 

about personal control, consequences, and cause of cancer (i.e., health behaviours) were included 

in the model along with medication necessity beliefs, length of time on an AI, and ethnicity. 
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Ethnicity was dummy coded into two groups (0 = Other and 1 = Māori Pacific) to enable 

analysis. Appendix G presents a summary of the intercorrelations among these variables.  

Overall, the model significantly predicted adherence to AIs (omnibus chi-square = 30.1, df = 6, p 

< .000). The model accounted for between 21% and 30% of the variance in nonadherence (Cox 

& Snell R Square and Nagelkerke R square respectively), with 78% of predictions in 

nonadherence classified as correct. Table 4.5 presents coefficients for each of the predictor 

variables and associated probability values. All variables were significantly associated with 

nonadherence in the full model apart from length of time on an AI, and beliefs about cancer 

cause. The values of the coefficients show that lower beliefs in the necessity of medication are 

associated with an increased odds of nonadherence by a factor of 0.82 (95% CI .73–.92), and that 

for each unit increase in beliefs about personal control over breast cancer there is an increase in 

the odds of nonadherence by a factor of 1.3 (95% CI 1.1–1.5). Additionally, for each unit increase 

in beliefs in the consequences of breast cancer, the odds of nonadherence increases by 1.2 (CI 

1.02–1.43). 

Table 4.5: Results of logistic regression with nonadherence as the dependent variable 

Predictor Variable B Exp (B) SE Wald p  

BMQ – Necessity Beliefs -0.20 0.82 0.06 11.58 .001 

IPQ - Personal Control 0.19 1.21 0.07 7.30 .01 

IPQ - Consequences 0.19 0.91 0.08 5.08 .02 

Length of Time on AI -0.28 0.78 0.15 3.58 .05 

Ethnicity (Māori/ Pacific = 1) 1.03 2.81 0.53 3.81 .05 

IPQ - Cause (Health Behaviour) 0.48 0.59 0.48 1.01 .32 

4.5  DISCUSSION  

This cross-sectional survey was designed to explore factors related to nonadherence among 

postmenopausal women taking AIs as adjuvant endocrine therapy for early-stage breast cancer. 

Specifically, the study aimed to assess whether beliefs about illness and medication are related to 

nonadherence, along with other personal, system and treatment variables and if so, to identify, 

which of these is most strongly associated with nonadherence in a regression model. The study 

also explored preferences for supportive care among this population.  

The associations between a number of personal variables and nonadherence were explored and 

the hypotheses regarding the relation between illness perceptions and adherence were partially 

supported. Specifically, women who reported higher personal control beliefs and higher beliefs in 

the consequences of breast cancer were more likely to be nonadherent. No other illness 

perceptions (i.e., treatment control, timeline, concern, coherence, emotion, cause) were related to 
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nonadherence. This is the first study to examine the relations between illness perceptions and 

adherence among postmenopausal women taking AIs to prevent breast cancer recurrence. 

However, previous research has examined similar constructs. For example, Atkins and Fallowfield 

found higher internal locus of control was associated with greater unintentional nonadherence to 

adjuvant endocrine therapy (Atkins & Fallowfield, 2006). It may be that women who have higher 

beliefs in personal control/internal locus of control over their illness feel that taking control of 

factors that they believe contributed to the development of cancer (e.g., lowering stress, 

improving diet) may be more important to staying well than taking a tablet to prevent recurrence. 

The fact that the belief that poor health behaviours caused cancer was associated with 

nonadherence in the current study supports this possibility.  

The finding that higher beliefs in the consequences of cancer were related to nonadherence is 

supported by previous research showing that patients who believe that their cancer diagnosis is 

more serious are less likely to be adherent to their treatment (DiMatteo et al., 2007). The reason 

for these findings is not clear. It may be that those who have higher consequence beliefs feel that 

there is little to be gained by further treatment. Alternatively, it could be that ratings of the 

severity or consequences of this disease reflect a more general dimension of negative affect or 

depressed mood. Indeed, there is ample evidence that depression is related to nonadherence (e.g., 

Demissie et al., 2001). However, in the present study, depression was unrelated to nonadherence, 

making the likelihood that negative affect was underlying the relation between consequence 

beliefs and adherence less likely. It may be that women who reported higher consequences were 

more ill than other women and were perhaps managing more physical and psychological 

limitations that affected their ability to adhere to their medication. However, other markers of 

patients’ wellbeing such as the presence of comorbidities, number of tablets taken per day, prior 

cancer treatment, and ratings of current health were unrelated to adherence.  

The hypothesis that beliefs about medicines are related to nonadherence was partially supported. 

Results showed that women in the nonadherent group reported significantly lower beliefs in the 

necessity of AIs compared with women in the adherent group. However, there was no difference 

between groups in concerns about taking AIs. Grunfeld and colleagues (2005) reported similar 

findings among a sample of women taking tamoxifen for early-stage breast cancer. In contrast, 

other research has demonstrated that women who emphasise the negative aspects of treatment 

(e.g., concerns about side effects) are more likely to discontinue tamoxifen compared with women 

who emphasise the positive aspects of treatment (Fink et al., 2004; Lash et al., 2006). In the 

present study, women in the nonadherent group had similar mean scores on both the necessity 

and concerns subscales of the BMQ and therefore showed a clearer ambivalence towards their 
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treatment, as compared to the adherent group, which had slightly lower concern beliefs and 

significantly higher beliefs in the necessity of treatment.  

Previous research suggests that mood disorder is one of the primary drivers of nonadherence 

(e.g., Barron et al., 2007), and depression has been linked with tamoxifen discontinuation 

(Demissie et al., 2001; DiMatteo et al., 2000). However, in the current study results showed no 

significant association between depressive symptoms and nonadherence to AIs. The reason for 

this null finding may be that both rates of nonadherence and self-reported depression were very 

low in this sample, thus creating a floor effect. Similarly, there were no significant associations 

between anxiety and adherence. No known studies have looked at the relation between fear of 

cancer recurrence and adherence to adjuvant endocrine therapy. However, it has been suggested 

that fear may motivate treatment adherence if women believe that they treatment will help 

prevent a recurrence, or it may motivate treatment nonadherence if women are afraid of the 

treatment (Magai et al., 2008). Alternatively, fear of cancer recurrence may motivate treatment 

nonadherence if an attempt is made to avoid any reminders of the cancer experience (i.e., daily 

tablets may serve to trigger thoughts about recurrence). In the present study, the mean fear of 

recurrence score suggests that at least some women were concerned that their cancer may return. 

However, as fear was unrelated to nonadherence it may be that for these women, the fear was 

motivating them to take their AIs. Further research is needed to explore fear of cancer recurrence 

and to unpack which targets of fear (e.g., fear of cancer versus fear of further treatment) may 

affect adherence to adjuvant endocrine therapy.  

Contrary to hypotheses, there were no significant differences between adherent and nonadherent 

women on other personal variables such as age, current health ratings, or comorbidities. The 

finding that age was unrelated to adherence was particularly surprising as previous research shows 

that extremes of age are related to nonadherence (e.g., Partridge et al., 2003). However, the fact 

that all women included in this study were postmenopausal and therefore older, may have 

contributed to these null findings. The use of a categorical measure to assess age rather than a 

continuous measure may also have contributed to null findings through decreased variance. 

Nevertheless, Atkins and Fallowfield (2006) also showed that age and self-reported adherence 

were unrelated.  

This study showed that Māori and Pacific participants were more likely to report nonadherence to 

their AIs than either NZ European or Other participants. Previous research from the United 

States has also shown a link between ethnicity and adherence. For example, one study showed 

that African Americans are more likely to be nonadherent to adjuvant endocrine therapy 

compared with white and Asian/Pacific women (Hershman et al., 2010). The explanations for this 
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difference are likely multifaceted. However, it has been suggested that nonadherence is in part, a 

function of the inequalities in health service access and care that African Americans face 

(Hershman et al., 2010). In New Zealand, it is well documented that Māori face greater 

inequalities to cancer service access and care compared with non-Māori (e.g., Hill et al., 2010), and 

it may be that this translates into greater risk of medication nonadherence in this population. 

However, further research in this area is needed with a larger population of Māori participants.  

Previous research has shown that side effects of adjuvant endocrine therapy such as hot flushes 

and joint pain are among the most common reason for treatment discontinuation or 

nonadherence (e.g., Dent et al., 2007; Garreau et al., 2006; Grunfeld et al., 2005). In the current 

study, women reported an average of eight side effects from AIs, and between 70%–80% of 

women reported symptoms such as joint pain and hot flushes. These rates are higher than in 

many published studies (e.g., Oberguggenberger et al., 2011). Additionally, 18 (12%) participants 

said they had stopped treatment at one time or another because of side effects. In spite of these 

findings, reported side effects were unrelated to adherence. The reason for these null findings is 

unknown. It could be that although a large proportion of women were experiencing a number of 

side effects, they were not severe enough to warrant treatment nonadherence, and/or participants 

had found various strategies to manage the side effects. It could also be that women who were 

unable to manage the side effects of AIs had already discontinued treatment and therefore the 

study sample was biased to include those who were better able to tolerate the treatment. 

Unfortunately, there was no systematic data collection to provide evidence of the number of 

women who would have been part of the eligible sample had they not already discontinued 

treatment.  

Results of this study showed that a shorter duration on an AI was the only treatment factor 

significantly associated with nonadherence. Contrary to predictions, overall time on any adjuvant 

endocrine therapy including prior use of an AI was not associated with nonadherence. These 

findings are interesting as previous research suggests that adherence typically worsens over time. 

For example, Partridge and colleagues (2008a) showed that adherence to AIs decreased from 72% 

in the first year to 62% in the third year among postmenopausal women taking AIs. The 

difference in findings between the studies is likely because Partridge and colleagues examined 

adherence as a mean possession ratio measured through prescription refill data, whereas the 

current study examined self-reported adherence and self-reported duration of AI use. Women 

who had already discontinued AI therapy would not have been included in the current study. 

Therefore, the results would not have captured change in AI use over time. The reason why 

shorter duration of AI use would be associated with nonadherence is not clear but may be 
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because it can take some time to set up a routine around taking new medications and because it is 

easy to forget to take medication without a routine established. The fact that the majority of 

participants (85%) who missed a dose of their AI reported doing so because they forgot to take it 

supports this possibility. 

Previous research has shown that women who are less involved with treatment decisions and who 

receive less support and information about their breast cancer and treatment are more likely to 

discontinue tamoxifen (Kahn et al., 2007). Based on this, it was hypothesised that lower 

satisfaction with information and support provided about breast cancer and AI treatment, as well 

as lower satisfaction with the doctor patient relationship are associated with nonadherence to AIs. 

However, contrary to predictions, there were no significant associations between nonadherence 

and these system variables. In fact, mean satisfaction ratings were quite high, suggesting that 

women in this sample were obtaining the information and support that they needed/wanted. 

Other survey results support this possibility with the majority of participants saying that they 

received the right amount of support from their health professional. Additionally, participants 

reported seeking support from a number of other sources such as the Internet, and friends and 

family. The high satisfaction ratings in this study may be due in part to the ongoing follow-up care 

women receive through hospital based oncology, surgical and radiation departments in New 

Zealand, whereas in some other settings, follow-up care is based in general practice. High 

satisfaction ratings may also be due to the sample of women who chose to respond to the 

anonymous postal survey. They may represent more motivated and engaged breast cancer patients 

who are more likely to seek out and obtain needed support.  

Personal (e.g., illness and medication beliefs and ethnicity) and treatment factors (e.g., shorter 

duration of AIs) that were significantly associated with nonadherence in univariate analyses were 

entered into a logistic regression model to identify which variables would be most strongly 

associated with nonadherence. Results showed that higher beliefs in the consequences of breast 

cancer and personal control over breast cancer recurrence, as well as lower beliefs in the necessity 

of taking AIs were associated with nonadherence, as was ethnicity. Overall, the final model 

accounted for between 21% and 30% of the variance in nonadherence. Although these results 

suggest that there is more work needed to identify factors associated with nonadherence among 

postmenopausal women taking AIs, they also point to potential targets for support to help 

women take their treatment as prescribed. In particular, women who hold strong beliefs about 

their own personal control over breast cancer and/or low beliefs in the necessity of AIs may 

benefit from further information about hormone receptor positive breast cancer, and the purpose 

of adjuvant endocrine therapy in halting the development of cancer cells. 
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This study has some significant limitations. Foremost among these is the cross-sectional design, 

which precludes any causal interpretations of the identified associations between personal and 

treatment variables and nonadherence to AIs. Prospective research is needed to further explore 

these associations. Additionally, data analysis in the present study focused on examining linear 

relations among variables, and it may be that the associations are more complex. Analysis of 

interaction effects in future research could enhance explanation of the dependent variables. For 

example, it may be that a longer time on endocrine therapy moderates the relation between side 

effects and nonadherence. In the present study, there would have been insufficient power to 

conduct such analyses given the number of variables examined and the sample size. 

Any future research should include multiple measures of adherence behaviour, as the results of 

the self-report method adopted in the current study limited the strength of the statistical tests that 

could be performed and therefore the findings. Assessing both treatment discontinuation through 

patient records/prescription refills as well as nonadherence through self-report or microelecronic 

monitoring would provide more reliable data on nonadherence and enable more robust 

assessment of variables that may be related to different types of nonadherence behaviour (i.e., 

missing doses versus stopping altogether). A further limitation is the generalisability of the 

findings given that the study sample was comprised of mainly New Zealand European women 

who were attending follow-up oncology clinics and who responded to the postal survey. Women 

who had already discontinued their treatment or who had dropped out of follow-up care would 

not have been included in the eligible sample. Research that prospectively assesses factors 

associated with nonadherence prior to uptake of adjuvant endocrine therapy would help to 

overcome some of the methodological challenges in this study, and would enable assessment of 

discontinuation rates. 

4.6  CONCLUSIONS AND FUTURE DIRECTIONS  

Previous research has shown that adherence to adjuvant endocrine therapy is poor. However, 

rates of nonadherence vary widely between studies from 0% to 55% (e.g., Partridge et al, 2008a; 

Ziller et al., 2009) depending on how adherence is measured. The results of the current study 

mirror this variability with rates of nonadherence varying between 8% and 27% depending on the 

way that adherence was operationalised. Despite the limitations associated with measuring self-

reported adherence, this study was able to extend previous research by examining a constellation 

of personal, system and treatment factors associated with nonadherence to AIs among 

postmenopausal women diagnosed with early-stage breast cancer. 
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The results of this study provide support for application of the self-regulatory model of illness to 

understanding factors that contribute to nonadherence to AIs. Specifically, it showed that 

women’s beliefs about the consequences and causes of breast cancer, as well as their beliefs in 

personal control over cancer recurrence were associated with nonadherence. It also showed that 

women who have lower beliefs in the necessity of AIs are less likely to take their medication as 

prescribed. Of the other personal, treatment and system variable assessed only Māori ethnicity 

and a shorter duration on AI treatment were associated with nonadherence.  

To date, most of the available research has focused on demographic (e.g., age) or treatment 

factors (e.g., side effects) that may affect nonadherence to AIs. However, the results of this study 

tentatively highlight targets for supporting women to make optimal use of their treatment by 

showing that potentially modifiable factors such as women’s beliefs about their illness and 

medication may be influencing their decisions to take treatment. Future research is needed to 

clarify the relation between beliefs and other personal, treatment and system variables on 

nonadherence to AIs. Specifically, prospective research that assesses factors that may be 

associated with nonadherence prior to uptake of AIs is needed. If possible, future research should 

also make use of multiple measures of adherence among a larger and more ethnically diverse 

population in order to improve the reliability of findings.  

The results of this study also show the significant proportions of women experiencing side effects 

of AIs. Although, the rates were higher than reported in many previous studies, total side effect 

scores were not significantly associated with nonadherence in this study. This unexpected finding 

may relate to the fact that participants had already been on AI treatment for an average of two 

years and perhaps those who had been most adversely affected by treatment side effects had 

discontinued treatment or switched to another type of endocrine therapy prior to participating in 

this study. Future research should prospectively assess the association between treatment side 

effects and nonadherence from the point of prescription. The variation in rates of reported side 

effects across studies also requires further exploration. To date, there has been little investigation 

beyond biological or clinical contributors to variation, and it may be that individual difference in 

self-regulation may help to explain why some women are more likely to experience side effects 

than others. Research is needed to examine this possibility.  

Approximately 80% of breast cancers are hormone receptor positive and the use of AIs to treat 

postmenopausal women with this disease is increasing due to their efficacy in reducing the 

morbidity and mortality associated with breast cancer recurrence. However, these benefits will 

only be realised if women take their medications as prescribed. Further research on factors 
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associated with nonadherence among this population of patients will help ensure that women 

achieve the optimal therapeutic protection against cancer recurrence. 
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5 

PREDICTING SYMPTOMS AND 

NONADHERENCE AMONG WOMEN TAKING 

ADJUVANT ENDOCRINE THERAPY 

5.1  INTRODUCTION 

Research reviewed in Chapters 2 and 3 suggests that side effects of adjuvant endocrine therapy 

are associated with decreased quality of life, and are a leading cause of treatment nonadherence 

(Pellegrini et al., 2010; Simon et al., 2010). The results of Study 1 also reveal the significant 

proportion of women who are affected by side effects of endocrine therapy. However, there is 

variation in the extent to which women report side effects, and differences in the extent to which 

side effects are experienced as distressing.  

To date, research has tended to focus on methodological, pharmacological or biological 

explanations for variance in symptom reports among women taking endocrine therapy. However, 

these explanations fail to account for differences in self-regulation that may affect whether 

individuals notice symptoms, label any perceived symptoms as side effects and/or experience the 

symptoms as distressing. The self-regulatory model of illness provides a framework for 

understanding individual differences that may affect symptom interpretation and experience. 

Various studies reviewed in Chapter 3 have examined elements of self-regulation and their effect 

on symptom reports. For example, the association between anxiety and increased symptom 

reporting is well documented. However, much of this research has focused on mixed populations 

of cancer patients undergoing chemotherapy and/or radiotherapy, and it remains to be seen 

whether cognitive factors (e.g., illness perceptions, beliefs about medicines) and emotional factors 

(e.g., fear of recurrence) may be useful in predicting symptom reports among women taking 

adjuvant endocrine therapy for breast cancer.  

5.2  STUDY AIMS  

The first aim of the present study was to prospectively assess the relations among illness and 

medication beliefs, fear of cancer recurrence and the experience of symptoms among women 
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newly prescribed adjuvant endocrine therapy to prevent recurrence, while controlling for other 

known correlates of symptom reports (e.g., negative affect, prior cancer treatment). Baseline 

assessments were conducted prior to initiation of endocrine therapy, and follow-up assessments 

were conducted three months later. The second aim of this study was to prospectively assess the 

relations among illness and medication beliefs, fear of cancer recurrence and symptoms to 

thoughts about stopping endocrine therapy, as well as self-reported nonadherence as a follow-up 

to Study 1.  

Based on research reviewed in Chapters 2 and 3, as well as the results of Study 1, the following 

hypotheses were made. 

5.3  HYPOTHESES  

5.3.1  SYMPTOMS  

Hypothesis 1: Younger age is associated with a greater number of symptoms (symptom count) and 

more severe symptoms at follow-up. 

Hypothesis 2: Prior cancer treatment is associated with symptom reports at follow-up. Specifically, 

participants who had either radiotherapy or chemotherapy report a higher symptom count and 

more severe symptoms than participants who had not undergone these treatments.  

Hypothesis 3: Women with comorbid conditions report a higher symptom count and more severe 

symptoms at follow-up compared to participants without comorbid conditions. 

Hypothesis 4: Higher negative affect scores at baseline predict a higher symptom count and more 

severe symptoms at follow-up, as well as a greater tendency to attribute symptoms to endocrine 

therapy. 

Hypothesis 5: Illness perceptions at baseline predict symptoms at follow-up. Specifically, higher 

beliefs in the consequences of the breast cancer diagnosis, lower beliefs in personal control over 

breast cancer and higher identity beliefs predict a higher symptom count and more severe 

symptoms at follow-up. 

Hypothesis 6: Beliefs about medicines as measured at baseline predict reported symptoms at follow-

up. Specifically, women with higher concerns about endocrine therapy report higher symptom 

count and symptom severity, as well as a greater tendency to attribute symptoms to endocrine 

therapy. Additionally, women whose concerns about medication outweigh beliefs in the necessity 

of medication report a higher symptom count and more severe symptoms, as well as a greater 

tendency to attribute symptoms to endocrine therapy.  
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Hypothesis 7: Higher perceived sensitivity to medicines at baseline is associated with higher 

symptom count and more severe symptoms, as well as a greater tendency to attribute symptoms 

to endocrine therapy at follow-up. 

Hypothesis 8: Higher fear of cancer recurrence at baseline is associated with a higher symptom 

count and more severe symptoms at follow-up. 

5.3.2  NONADHERENCE TO ENDOCRINE THERAPY  

Hypothesis 9: Nonadherent participants report higher symptom count and symptom severity scores 

at baseline and follow-up, and are more likely to attribute their symptoms to endocrine therapy 

than adherent participants.  

Hypothesis 10: Illness perceptions are related to nonadherence. Specifically, participants in the 

nonadherent group report higher beliefs in personal control over breast cancer, lower treatment 

control beliefs and higher consequence beliefs. Additionally, compared with adherent participants, 

nonadherent participants are more likely to believe that their cancer had been caused by an 

unhealthy lifestyle.  

Hypothesis 11: Beliefs about medicines are associated with nonadherence. Specifically, nonadherent 

participants have higher concerns, and lower beliefs in the necessity of medication compared with 

adherent participants. Additionally, participants whose concerns about medication outweighed 

beliefs in the necessity of medication are more likely to be in the nonadherent group.  

Hypothesis 12: Participants’ beliefs about their sensitivity to medicines are related to nonadherence. 

Specifically, nonadherent participants are more likely to report higher perceived sensitivity scores 

than adherent participants. 

Hypothesis 13: Participants in the nonadherent group are more likely to be younger than adherent 

participants. 

Hypothesis 14: Nonadherent participants have higher negative affect than adherent participants. 

Hypothesis 15: Nonadherent participants are more likely to have comorbidities than adherent 

participants.  

5.3.3  THOUGHTS ABOUT STOPPING ENDOCRINE THERAPY  

Hypothesis 16: Higher symptom count and severity scores at baseline and follow-up are associated 

with higher thoughts about stopping endocrine therapy at follow-up.  
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Hypothesis 17: Higher symptom attribution to endocrine therapy at follow-up is associated with 

higher thoughts about stopping endocrine therapy.  

Hypothesis 18: Illness perceptions are related to thoughts about stopping endocrine therapy. 

Specifically, higher beliefs in personal control over breast cancer, lower treatment control beliefs, 

higher consequence beliefs, and the belief that unhealthy lifestyle caused cancer are associated 

with higher thoughts about stopping endocrine therapy. 

Hypothesis 19: Higher concerns and lower beliefs in the necessity of medication are associated with 

higher thoughts about stopping endocrine therapy. Additionally, participants whose concerns 

about medication outweigh beliefs in the necessity of medication report higher thoughts about 

stopping endocrine therapy. 

Hypothesis 20: Higher perceived sensitivity to medicines is associated with higher thoughts about 

stopping endocrine therapy. 

Hypothesis 21: Higher negative affect is associated with higher thoughts about stopping endocrine 

therapy.  

Hypothesis 22: Younger age is associated with higher thoughts about stopping endocrine therapy.  

Hypothesis 23: Participants with comorbid conditions report higher thoughts about stopping 

endocrine therapy than participants without comorbid conditions.  

Hypothesis 24: Nonadherent participants report higher thoughts about stopping endocrine therapy 

than adherent participants.  

5.4  STUDY DESIGN AND POWER ANALYSIS  

Breast cancer patients were recruited into a prospective cohort, questionnaire-based study. 

Assessments were conducted twice. Baseline assessments took place prior to the start of 

endocrine therapy, once patients had completed surgery and any treatment with chemotherapy. 

Follow-up assessments were conducted approximately three months after baseline.  

A power analysis was conducted to determine the sample size required to detect significant 

relations between predictor variables and symptoms with ß = 80, and  = .05 (Machin et al., 

1997). Previous research by Rozema and colleagues (2006) showed that along with demographic 

and clinical variables, psychological variables (i.e., illness perceptions & coping) were significant 

predictors of physical symptoms with an overall effect size of f2 = 0.19. This effect size was used 

as a basis for power calculation in the present study. The results of a power analysis using 
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G*Power 3 (Faul et al., 2007) showed that 106 participants would be required to conduct multiple 

regression analysis with 13 predictors. Allowing for a possible drop-out rate of 20%, the study 

aimed to recruit a total of 127 participants.  

5.5  PARTICIPANTS AND PROCEDURE  

Ethics approval for the study was obtained from the Northern-X Regional Ethics Committee, as 

well as Counties Manukau, Auckland, and Waitemata District Health Boards (DHBs). Women 

were eligible for the study if they had been diagnosed with early-stage hormone receptor positive 

breast cancer and had been newly prescribed adjuvant endocrine therapy with either tamoxifen or 

an AI. Women were excluded from the study if they had previously been diagnosed with cancer 

(breast or other), had previously taken adjuvant hormone therapy, had been diagnosed with 

metastatic cancer, or did not speak English well enough to complete the questionnaires.  

Using survey quota sampling, eligible women were recruited from medical oncology follow-up 

clinics run by the Auckland Regional Blood and Cancer Service at Counties Manukau, Auckland, 

and Waitemata DHBs. Participant recruitment ran from July 2011 to March 2012 and involved a 

4-step process: 

1. During regularly scheduled follow-up appointments, medical consultants and/or nurse 

specialists informed eligible patients about the study, provided them with a one-page 

summary of the research (Appendix H), and asked whether they would be interested in 

receiving further information. Patients who expressed interest in the study received a pack 

containing an information sheet, two copies of the consent form (Appendix I), and a 

reply-paid envelop.  

2. The referring consultant/nurse forwarded contact details (i.e., name, telephone number 

and national health index number) of patients interested in participating in the research to 

the principal investigator.  

3. The principal investigator contacted eligible women by telephone to go through informed 

consent procedures. 

4. Women consenting to participate were asked to complete the informed consent form and 

were given a choice of completing the survey by post, in-person, or over the phone. 

Appointments were scheduled with women who chose to conduct the survey by phone or 

in-person. Postal surveys were sent on the same day of referral to those who opted for 

that approach. 
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Figure 5.1 presents an overview of the flow of participant recruitment. Of the 150 women who 

were referred to the principal investigator, 125 were eligible for the study and completed the 

baseline survey (Appendix J). The survey assessed participant demographics, fear of recurrence, 

illness perceptions, beliefs about medicines, anxiety and depression, negative affect and physical 

symptoms. Most participants completed the survey by phone (n = 108), 12 opted to complete the 

survey by post, and six completed the survey in-person.  

 

Figure 5.1: Flow chart of participant recruitment 

Participants were contacted approximately two weeks before the 3-month follow-up date to 

discuss preferences for participation (i.e., survey method and time). The follow-up survey assessed 

physical symptoms, symptom management, fear of cancer recurrence, illness perceptions, and 

medication adherence (Appendix K). One hundred and twenty participants completed the follow-

up survey (96% retention rate). Most completed the survey by phone (n = 102), fewer completed 

the survey by post (n = 12), or in person (n = 3). All follow-up surveys were completed by June 

2012.  
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5.6  MEASURES  

5.6.1  PREDICTOR VARIABLES  

Illness perceptions: The Brief Illness Perception Questionnaire (BIPQ: Broadbent, Petrie, Main & 

Weinman, 2006) was used at baseline and follow-up to assess women’s perceptions of their breast 

cancer diagnosis along eight dimensions of illness identity, timeline, coherence, concern, 

treatment control, personal control, emotional representation and consequences. Each dimension 

was rated on an 11-point Likert scale and analysed separately. For the purpose of this study, each 

item was modified to be specific to breast cancer (e.g., “How much does your breast cancer 

diagnosis affect your life?”). The BIPQ also asks participants to identify three of the most likely 

causes of their illness. In this study, the eight most frequently endorsed causal categories (e.g. 

stress, genetics) were analysed for their association with symptoms and adherence. Research 

indicates that the BIPQ is a reliable and valid measure of illness perceptions across a range of 

patient groups (Giri, Poole, Nightingale, & Robertson, 2009; Lanteri-Minet et al., 2007).  

Beliefs about medicine: The Beliefs about Medicines Questionnaire (BMQ: Horne et al., 1999). The BMQ–

Specific was adapted in the current study to focus on women’s beliefs about endocrine therapy at 

baseline. The BMQ contains 10 items that measure respondents’ concerns about their 

medications and beliefs about the necessity of taking their medication. Respondents rate their 

agreement with each statement on a 5-point Likert-scale, and individual scale items are summed 

to create total ‘concerns’ and ‘necessities’ scores. Scale scores range from 5 to 25. A BMQ 

difference score can also be calculated by subtracting the total concerns score from the total 

necessity score. Possible difference scores range from -20 to 20 and reflect the extent to which 

participants think that the benefits of medication outweigh the costs. The BMQ has been tested 

in a wide variety of patient populations and is a valid and reliable measure of medication beliefs 

(Horne & Weinman, 1999).  

Sensitivity to Medicine: The Perceived Sensitivity to Medicine Scale (PSM: Horne et al., 2012) was used to 

assess participants’ perceived likelihood of experiencing adverse effects from medication at 

baseline. The PSM contains five items. Participants rate their agreement with statements such as 

“I usually have stronger reactions to medicines than most people” and, “Medicines often disagree 

with my body” on 5-point Likert scales. Responses are summed to create a total sensitivity score 

to medicines score, which ranges from 5 to 25. The scale is reported to have good internal 

consistency with reported Cronbach’s Alphas ranging from  = 0.79 to 0.94 (Horne et al., 2012).  
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Fear of cancer recurrence: The Fear of Cancer Recurrence Inventory (FCRI: Simard & Savard, 2009) is a 42-

item questionnaire that assesses seven different domains of fear of recurrence: triggers, severity, 

psychological distress, coping strategies, functional impairments, insight, and reassurance. 

Participants rate statements such as “I am worried or anxious about the possibility of recurrence” 

on a scale from 0 (not at all) to 4 (a great deal) and items within each subscale are summed. 

Summing subscale scores forms an overall fear of recurrence score. The measure has been shown 

to have good psychometric properties with internal consistency for each subscale ranging from  

= .71 to .91 (Simard & Savard, 2009; Simard, Savard, & Ivers, 2010). Fear of recurrence was 

assessed at both baseline and follow-up.  

5.6.2  CRITERION VARIABLES  

Physical Symptoms (Severity & Count): The Breast Cancer Prevention Trial Symptom Checklist (BCPT: 

Stanton et al., 2005) was used to assess symptom reports at baseline and follow-up. The BCPT 

was designed to assess psychological and physical symptoms associated with menopause and 

tamoxifen use and comprises a list of symptoms (e.g., hot flushes, nausea, irritability). In this 

study, the scale was shortened and contained 26 of the original 42 items. Participants were asked 

to rate their symptom experience within the past four weeks on a scale ranging from 0 (not at all 

bothered) to 4 (extremely bothered). The scale was summed to create a total ‘symptom severity’ score 

with possible scores ranging from 0 to 108. The full version of the BCPT is reported to have 

adequate internal consistency ( = .59 to .85 for each subscale and  = .81 for the total scale) and 

adequate validity in tests with women who have recently received treatment for breast cancer, as 

well with long-term survivors of breast cancer (Stanton et al., 2005). The BCPT was also used to 

form a ‘symptom count’ score. For each symptom, women were given a score of 0 (no symptom) or 

1 (slightly to extremely bothered by symptom). These scores were summed, and symptom count scores 

ranged from 0 to 26.  

Symptom Attribution: Symptom attribution was assessed at follow-up using a method outlined by 

Thuné-Boyle and colleagues (Thuné-Boyle et al., 2006). For each symptom that participants 

endorsed on the BCPT, they were asked to indicate yes or no as to whether they attributed the 

symptom to: breast cancer, hormone treatment or ‘other’ cause (e.g., everyday aging, other 

illness). A total symptom attribution score was calculated by summing the total number of 

symptoms women attributed to endocrine therapy (range = 0–26).  

Reported adherence: At follow-up, participants were asked to indicate the number of days in the last 

30 that they missed a dose of their endocrine treatment. Similar to an approach used by Atkins & 
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Fallowfield (2006), women were grouped as ‘nonadherent’ if they reported missing any dose of 

their endocrine therapy during the last 30 days, and ‘adherent’ if they took all doses.  

A modified version of the Morisky Medication Adherence Scale (MMAS: Morisky et al., 1986) 

was also used to assess adherence to endocrine therapy at follow-up. The modified scale 

contained three items from the MMAS including “Do you ever forget to take your hormone pill?” 

“Are you sometimes careless about taking your hormone pill?” and, “Sometimes, if you feel worse 

when you take your hormone pill, do you stop taking it?” To capture the way that patients may 

engage in nonadherent behaviour by changing the dose of their medication, two questions from 

the Medication Adherence Rating Scale (Horne, Hankins, & Jenkins, 2001) were added to the 

MMAS. These statements included: “I alter the dose of my hormone treatment” and, “I decide to 

miss a dose of my hormone treatment” and participants rate how often these are true on a scale 

from 0 (never) to 4 (always). It was hoped that this modified scale would prove more reliable than 

the MMAS. However Cronbach’s Alpha showed poor reliability ( = .58). Accordingly, this 

measure was not included in any analyses on participants’ adherence behaviour.  

Additional questions asked participants to indicate the number of days in an average week that 

they might miss a dose of their endocrine treatment and to indicate how many of those times 

were due to forgetting to take the pill (unintentional nonadherence) and how many times were 

due to choosing not to take the pill (intentional nonadherence). 

Thoughts about stopping endocrine therapy: Two survey items assessed thoughts about stopping 

endocrine therapy at follow-up. One asked participants to rate the extent to which they had 

thought about stopping their medication since they had first started taking their endocrine therapy 

and the second asked participants to rate their likelihood of prematurely discontinuing treatment. 

Both questions were answered on a 10-point Likert scale.  Possible scale scores ranged from 2 to 

20, and reliability analysis showed good internal consistency ( = .89). 

5.6.3  COVARIATES  

Demographics: Participants’ self-reported marital status, education, employment status and income 

were assessed at baseline. 

Clinical data: Data on relevant treatment history including time since breast cancer diagnosis, 

previous primary/adjuvant treatment, TNM staging, breast cancer type and grade, and any known 

comorbidities were collected from a review of clinical records of women consenting to participate 

in the study. 
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Mood: The Hospital Anxiety and Depression Scale (HADS: Zigmond & Snaith, 1983) was used at 

baseline to assess symptoms of depression and anxiety. It is a 14-item scaled designed to assess 

mood disturbance in populations with medical illness. Participants are asked to rate statements 

such as “I still enjoy the things I used to” and, “I feel tense and wound up” on a 4-point Likert 

scale, and the depression and anxiety items are summed to provide separate subscale scores. 

Scores range from 0 to 21 for each subscale, and a score of 11 or more on each subscale is 

indicative of psychological morbidity (Zigmond & Snaith, 1983).  

Negative Affect: Trait negative affect was assessed at baseline using the Positive and Negative Affect 

Scale (PANAS: Watson, Clark, & Tellegen, 1988). The PANAS consists of two subscales that 

independently assess positive and negative affect. Each subscale contains 10 adjectives and 

participants rate the extent to which they experience positive affect (e.g., excited, active) and 

negative affect (e.g., guilty, irritable) on a scale ranging from 1 (slightly or not at all) to 5 (very much). 

Scale scores are summed to form overall negative and positive affect scores, and the scales are 

shown to have high internal consistency ranging from  = .86–.90 for positive affect and .84–.87 

for negative affect (Watson et al., 1988). For the purposes of this study, only negative affect 

scores were included in statistical analyses.  

ADDITIONA L SURVEY QUESTIONS  

Symptom Interpretation & Management: Participants’ interpretation of the meaning of symptoms were 

assessed by asking participants to rate the extent to which they agreed with statements such as 

“Symptoms are a sign that the medication is working” and, “Symptoms are a sign that cancer has 

come back”. Participants were also asked to indicate yes or no as to whether they used any of eight 

symptom management strategies such as ‘alternative therapy,’ and/or ‘body checking’ and if so, to 

rate the effectiveness of each strategy in helping to manage symptoms on a scale from 1 (not at all 

helpful) to 10 (extremely helpful). 

5.7  STATISTICAL ANALYSES  

Prior to data analysis, frequency checks were conducted on all individual survey items to ensure 

that there were no data outside of the acceptable range of scores. Additionally, the distribution of 

variables was assessed using visual inspection of mean scores, histograms and scatterplots. 

Missing values were substituted with mean values where appropriate (i.e., when there were no 

more than 20% of values missing for individual cases, the mean of data from non-missing item 

was used as a substitute for the missing score). The reliability of all continuous measures was 

assessed both for individual items within a scale and for overall scale scores (Table 5.3). 
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Univariate analyses were conducted to assess the relations between predictor variables, covariates 

and reported symptoms, and included independent-samples t-tests, analysis of variance 

(ANOVA), Pearson correlation coefficients and partial correlations. A paired samples t-test was 

also used to assess differences in reported symptoms at baseline and follow-up. All tests were 

two-tailed. Multiple linear regression and hierarchical regression analyses (simultaneous entry) 

were conducted to identify the variables most strongly associated with symptom reports at follow-

up (i.e., symptom severity, symptom count and symptom attribution to endocrine therapy).  

Univariate analyses including independent-samples t-tests, and chi-square (2) tests were also 

conducted to assess differences between adherent and nonadherent groups on predictors and 

covariates, and t-tests, Pearson correlations and partial correlations were used to assess the 

relation between predictors and covariates, and thoughts about stopping endocrine therapy. 

Logistic regression (simultaneous entry) was used to identify the relative strengths of any 

observed relations between nonadherence and predictor variables and covariates, and multiple 

linear regression (simultaneous entry) was used to identify the variables most strongly associated 

with thoughts about stopping endocrine therapy.  

Fisher’s exact tests were used when there were low expected frequencies within cells for 

categorical variables. Levene’s test was used to assess homogeneity of variance for all t-tests, and 

in cases where the test was significant, the data reported are with ‘equal variance not assumed’. 

Bonferroni correction procedures were not used in the current study. Despite the possibility of 

increasing Type I error, Sedgwick (2012) suggests that this conservative test can prevent 

identification of any significant findings if many comparisons are being made, and therefore is not 

recommended. Only variables significantly associated with symptom reports and adherence 

measures in univariate analyses were included in the regression analyses due to sample size 

considerations. Collinearity statistics were assessed for all regression analyses to ensure that 

tolerance and variance inflation factors were well within acceptable ranges (>0.2 and < 10 

respectively). All statistical analyses were conducted with PASW 18 (for Mac). 

5.8  RESULTS  

5.8.1  SAMPLE CHARACTERISTICS  

Participant demographic characteristics are presented in Table 5.1, and clinical characteristics are 

reported in Table 5.2. Results showed that at the time of referral into the study, the mean age of 

participants was 56 years (range 31 to 88 years). The majority identified as being of NZ European 

descent (65%), and most (73%) reported being in a relationship (i.e., married, de facto). 
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Approximately 52% of the sample was employed, and average annual income per household was 

fairly evenly spread across income groups.  

Table 5.1: Participant demographics 

Sample Characteristics (N = 125) n % 

Age (n = 122) M = 55.7 SD = 10.5 

Ethnicity (n = 124) NZ European 81 65 

Other 26 21 

Māori/Pacific 17 14 

Partnership Status (n = 124) Single 34 27 

Partnered 90 73 

Employment Status (n = 124) Employed 65 52 

Unemployed 59 48 

Income (n = 118) Low (< $40,000) 40 34 

Mid ($40,000 to $80,000) 41 35 

High (> $80,000) 37 31 

Participants were a mean of 4.1 months post diagnosis at the time of referral into the study (range 

= 0–12 months). The majority were postmenopausal (61%). Approximately 98% were diagnosed 

with estrogen receptor positive disease and 86% were diagnosed with progesterone receptor 

positive disease. Only 15% were diagnosed as HER2+. With regards to primary treatment, the 

sample was fairly evenly split between those who had a lumpectomy (42%) and those who had a 

mastectomy (53%), although a small proportion (5%) had double mastectomy. Just over half 

(59%) had adjuvant chemotherapy and 74% underwent adjuvant radiotherapy. The majority 

(74%) had been prescribed adjuvant endocrine therapy with tamoxifen, with few receiving 

letrozole (19.2%), or anastrozole (7%). Mean depression and anxiety scores were fairly low (M = 

4.1, SD = 2.7; M = 5.4, SD = 3.6, respectively). One participant met the criteria for clinical 

depression and 14 participants (6%) met criteria for clinical anxiety (i.e., anxiety or depression 

subscales scores > 11). Negative affect scores were also assessed (Table 5.3). Due to high 

intercorrelations between depression, anxiety and negative affect, only negative affect was 

assessed as a predictor of symptom reports and nonadherence measures in subsequent analyses. 
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Table 5.2: Clinical characteristics 

Clinical Data (N = 125) n % 

Endocrine Treatment Prescribed 

(n = 125) 

Tamoxifen 92 74 

Letrozole 24 19 

Anastrozole 9 7 

Menopausal Status (n = 124) Pre 48 39 

Post 76 6 

Tumour (n = 109) T1 40 37 

T2 50 46 

T3 19 17 

Node (n = 113) N0 56 50 

N1 38 35 

N2 9 8 

N3 9 8 

Grade (n = 121) I 18 15 

II 68 56 

III 35 29 

Type (n = 118) Infiltrating Ductal 75 64 

Infiltrating Lobular 17 14 

Multifocal Ductal or Lobular 19 16 

Other (e.g., Papillary, Mucinous) 7 6 

Hormone Receptor (n = 122) Estrogen Receptor (+) 119 98 

Estrogen Receptor (-) 3 3 

Progesterone Receptor (+) 105 86 

Progesterone Receptor (-) 17 14 

HER2 (n = 122) Positive  18 15 

Negative 103 85 

Surgery (n = 124) Lumpectomy 52 42 

Mastectomy 66 53 

Double Mastectomy 6 5 

Node Procedure (n = 119) Axillary Node Dissection (AND) 56 47 

Sentinel Node Biopsy (SNB) 55 46 

Both AND & SNB 8 7 

Chemotherapy (n = 124) Yes 73 59 

Radiotherapy (n = 124) Yes 92 74 

Herceptin (n = 124) Yes 16 13 

Comorbidity (n = 123) Yes 60 49 

Health Care Centre (n = 125) Public 76 61 

Private 49 39 

Months Since Diagnosis (n = 116) M = 4.1  SD = 2.7 

HADS Anxiety (n = 125) M = 5.4 SD = 3.6 

HADS Depression (n = 125) M = 4.1 SD = 2.7 
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The majority of participants were diagnosed with infiltrating ductal carcinoma (64%). Less 

common types of breast cancer included infiltrating lobular (14%), multifocal lobular or ductal 

(16%) and other special types (6%). Just over half of participants (56%) had been diagnosed with 

Grade II cancer, followed by Grade III cancer (29%), and Grade I cancer (15%).  

Tests of hypotheses for the relations between demographic and clinical data and self-reported 

symptoms and nonadherence are discussed in sections 5.8.3 and 5.8.7. Additional exploratory 

analyses showed that there were no significant associations between any of the clinical variables 

assessed (e.g., time since diagnosis) or demographic variables (e.g., partnership status) on either 

symptom or adherence reports. Additionally, there were no significant differences between those 

who completed follow-up and those who did not on any demographic or clinical variables.  

5.8.2  SYMPTOMS  

Mean symptom severity ratings at baseline were significantly higher (M = 22.9, SD = 13.3) than at 

follow-up (M = 14.1, SD = 10.4) (t(119) = 9.40, p < .001). Similarly, participants reported a 

significantly higher symptom count at baseline (M = 10.9, SD = 4.6) than at follow-up (M = 8.5, 

SD = 4.2) (t(119) = 7.27, p <.001). Mean symptom severity scores at baseline and follow-up were 

significantly correlated (r =.65, p < .001) as were mean symptom counts (r = .64, p < .001). Figure 

5.2 displays the proportions of women reporting each of 26 different symptoms at baseline and 

follow-up. Results showed that the most frequently experienced symptoms at baseline were 

fatigue (90%), low energy (83%), and aches and pains (63%). Forgetfulness and poor 

concentration were reported by 62% and 58% of the sample respectively, and hot flushes were 

reported by 41% of the sample. Symptoms reported by fewer than 10% of the sample were 

vaginal bleeding and discharge. Generally, the proportions of women experiencing each of the 26 

symptoms declined from baseline to follow-up. However, as shown in Figure 5.2, there was an 

increase in reports of hot flushes (69%), as well as night sweats (44%). There were also slight 

increases in the proportions of women reporting problems with bladder control (12%) and pain 

with sex (15%) at follow-up.  

Participants attributed a mean of 3.5 symptoms (SD = 3.2, range = 0–15) to the effects of 

endocrine therapy. Figure 5.3 shows the proportions of women attributing the cause of their 

symptoms to endocrine therapy compared with the overall proportion of women reporting each 

of the 26 symptoms at follow-up. Results showed that 58% of those experiencing hot flushes 

attributed their symptoms to endocrine therapy, as did 31% of those experiencing night sweats. A 

relatively large proportion of women attributed poor concentration to the effects of endocrine 

therapy (31%), and just over 20% of those experiencing fatigue and low energy attributed their 

symptoms to endocrine therapy.  
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Note. Bladder Control A = problems when laughing or crying; Bladder Control B = problems at other times. 

Figure 5.2: The proportions of women reporting symptoms at baseline and follow-up
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5.8.3  HYPOTHESIS TESTING :  PREDICTORS OF SYMPTOMS  

Descriptive data for symptoms are presented in Figure 5.2; data for key predictor variables and 

covariates are presented in Table 5.3. 

Hypothesis 1: It was hypothesised that younger age is associated with higher symptom reports. This 

hypothesis was partially supported. The results of Pearson correlational analyses showed that 

there was a significant negative association between age and the number of side effects reported (r 

= -.21, p = .02). Additionally, there was a significant negative association between age and 

symptom attribution (r = -.19, p = .04), suggesting that younger women were more likely to 

attribute their symptoms to the effects of endocrine therapy. However, there was no significant 

association between age and side effect severity (r = -.13, p = .16).  

Hypothesis 2: It was hypothesised that women who had undergone chemotherapy or radiotherapy 

report higher symptom count and severity scores than women who had not undergone these 

treatments. Results of independent-samples t-tests partially supported these predictions. In 

particular, women who had undergone chemotherapy reported a significantly higher symptom 

count (M = 9.3, SD = 4.2) than women who had not had chemotherapy (M = 7.4, SD = 3.9) 

(t(117) = 2.40, p = .02). Additionally, women who had undergone chemotherapy had higher mean 

symptom severity scores (M = 15.6, SD = 10.4) than woman who had not (M = 12.2, SD = 10.1). 

However, these differences were nonsignificant (t(117) = 1.74, p = .08). There were no significant 

differences between women who had been treated with radiotherapy and those who had not on 

either symptom severity (t(117) = -0.91, p = .37) or symptom count (t(117) = -0.68, p = .50). 

Hypothesis 3: Contrary to predictions, a comparison of women with and without comorbid 

conditions showed no differences between groups on either symptom count (t(114) = 10.28, p = 

.78) or symptom severity scores (t(114) = -0.55 p = .58).  

Hypothesis 4: As predicted, results showed that there was a significant and positive association 

between negative affect and symptom severity (r = .28, p = .002) and symptom count (r = .31, p = 

.001). However, there was no significant association between negative affect and the mean 

number of symptoms attributed to endocrine therapy (r = .11, p = .21). Negative affect is 

generally understood to be a nuisance factor in research on self-reported symptoms (Watson & 

Pennebaker, 1982). Therefore, the following results of tests assessing the associations between 

symptom reports and illness and medication beliefs and fears of recurrence are presented both 

with and without controlling for negative affect.  
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Note. ET = endocrine therapy. Bladder Control A = problems when laughing or crying; Bladder Control 
B = problems at other times.  

Figure 5.3: Percent of reported symptoms at follow-up and symptom attribution to endocrine therapy
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Table 5.3: Descriptive data for illness perceptions, beliefs about medicines, negative affect, fear of 
recurrence, anxiety and depression 

Measure (n) M (SD) Range Median α 

Symptom Severity at Follow-up (120) 14.1  (10.4) 0–55 12 .83 

Symptoms Count at Follow-up (120) 8.5  (4.2) 0–22 8 – 

BIPQ – Consequences (125) 6.0  (2.7) 0–10 6 – 

BIPQ – Timeline (123) 6.3  (3.1) 0–10 6 – 

BIPQ – Personal Control (125) 4.9  (3.2) 0–10 5 – 

BIPQ – Treatment Control (125) 7.2  (2.1) 0–10 8 – 

BIPQ – Identity (125) 2.3  (3.0) 0–10 0 – 

BIPQ – Concern (123) 6.0  (3.2) 0–10 6 – 

BIPQ – Coherence (125) 8.1  (1.8) 0–10 8 – 

BIPQ – Emotion (125) 5.0  (3.1) 0–10 5 – 

BMQ – Necessity (125) 15.8  (4.7) 5–25 16 .84 

BMQ – Concerns (125) 12.9  (4.4) 5–25 13 .73 

BMQ – Difference (125) 2.9  (6.3) -10–18 3 – 

Perceived Sensitivity (PSM) (125) 9.8  (4.7) 5–24 10 .85 

HADS – Anxiety (125) 5.4  (3.6) 0–15 5 .72 

HADS – Depression (125) 4.1  (2.7) 0–12 4 .60 

Negative Affect (125) 19.2  (6.1) 10–37 19 .80 

Fear of Recurrence (123) 64.3  (30.8) 6–130 63 .85 

Note. Data presented are from baseline measures unless otherwise indicated; BIPQ, Brief Illness Perceptions 
Questionnaire; BMQ, Beliefs about Medicines Questionnaire; HADS, Hospital Anxiety and Depression Scale.  

Hypothesis 5: The results of correlational analyses partially supported the predicted associations 

between illness perceptions as measured at baseline and symptoms reported at follow-up (see 

Table 5.4). As predicted, results showed that lower beliefs in personal control over breast cancer 

were significantly associated with symptom severity (p = .03). The association between personal 

control beliefs and symptom count was also significant (p = .02). Also as predicted, higher beliefs 

in the consequences of breast cancer were significantly associated with both symptom count (p < 

.003) and symptom severity (p = .03). However, contrary to predictions, identity beliefs were not 

significantly associated with either symptom count (p = .61) or severity (p = .48). Additional 

analyses showed that higher symptom count and symptom severity scores were significantly 

associated with lower treatment control beliefs (p < .02 and p < .03 respectively), higher concerns 

about breast cancer (p < .01 and p < .02 respectively), and higher emotion scores (p < .03 and p < 

.02 respectively) (Table 5.4).  

The relations between illness perceptions and symptom reports were re-run while controlling for 

the effects of negative affect. The results of partial correlations showed that the strength of 

association between consequence beliefs and symptom count dropped (p = .04), and the relation 

between consequences and symptom severity became nonsignificant (p = .17). The relations 

between personal control beliefs and symptom severity (p = .04) and symptom count (p = .03) 

remained relatively stable (Table 5.4). However, only beliefs about treatment control remained 
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significantly associated with symptom count (p = .02) and severity (p < .05) once the effects of 

negative affect were controlled through partial correlation.  

Analyses of the relations between illness perceptions and attribution of symptoms to endocrine 

treatment were also conducted. Results showed that lower personal control beliefs (p < .02) and 

lower treatment control beliefs (p < .01) were significantly correlated with symptom attribution. 

These associations remained significant after controlling for the effects of negative affect on 

symptom attribution scores (p < .01 and p < .02 respectively).  

Participants’ beliefs about the cause of their cancer were also explored for their association with 

symptom reports. Overall, participants identified stress as the most common cause of cancer 

(34%), followed by lifestyle (e.g., poor diet, alcohol use) (30%), and genetics (23%). Less 

commonly cited causes were ‘other’ factors (e.g., injury to breast) (12%), and environmental 

pollution (11%) (Figure 5.4). Independent-samples t-tests were conducted to assess whether 

beliefs about cancer cause were associated with symptom count and symptom severity scores. 

Results showed that participants who attributed the cause of their cancer to genetic factors had 

significantly lower symptom severity ratings (M = 11.3, SD = 6.7) than participants who did not 

attribute their cancer to genetics (M = 15.0, SD = 11.2) (t(76) = 2.15, p = .04). No other causal 

categories were significantly associated with symptom severity ratings or the number of symptoms 

reported (p = .09 to p = .91). Analyses of the relation between causal beliefs and symptom 

attribution showed that participants who indicated that they ‘didn’t know’ what caused their 

cancer were less likely to attribute their symptoms to endocrine therapy M = 2.1, SD = 2.7) than 

participants who did not endorse this causal belief (M = 3.9, SD = 3.3) (t(122) = 2.34, p = .02). 

No other causal beliefs were associated with symptom attribution scores (p = .40 to p = .96).  

Hypothesis 6: The hypothesis that women with higher concerns about endocrine therapy report 

higher symptom count and severity scores was not supported (p = .41 and p = .09 respectively). 

Similarly, there were no significant associations between BMQ difference scores (i.e., concerns 

outweigh beliefs about treatment necessity) and symptom count (p =.42) or symptom severity (p 

=.19). Also contrary to predictions, there were no significant associations between symptom 

attribution scores and concerns about medicines (p = .20) or BMQ difference scores (p = .75) (see 

Table 5.4).  
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Figure 5.4: Percentage of sample attributing cancer to different causes 

Hypothesis 7: Results supported the hypothesis that higher perceived sensitivity to medicines scores 

at baseline predict symptom reports at follow-up. Specifically, results showed that higher 

perceived sensitivity scores were associated with greater symptom severity (p = .002) and higher 

symptom counts (p = .003) at follow-up. These associations remained significant after controlling 

for the effects of negative affect on symptom reports. The relation between perceived sensitivity 

to medicines and attribution of symptoms to endocrine therapy also became significant (p = .05) 

once the effects of negative affect on symptom attribution were controlled (Table 5.4). 

Table 5.4: Correlations between baseline illness and medication beliefs and fear of recurrence, and 
symptoms reports at follow-up 

Variable 
Symptom 

Severity (r) 

Severity 

Controlling 

for NA (r) 

Symptom 

Count (r) 

Symptom 

Count 

Controlling 

for NA (r) 

Symptom 

Attribution 

(r) 

Attribution 

Controlling 

for NA (r) 

BIPQ       

 Consequences .20* .13 .27** .19* .16 .14 

 Timeline .10 .09 .03 .02 .10 .10 

 Personal Control -.20* -.19* -.21* -.20* -.21* -.23** 

 Treatment Control -.22* -.19* -.20* -.17 -.23** -.22* 

 Identity .07 .08 .05 .06 .00 .01 

 Concern .21* .15 .23** .16 .13 .11 

 Coherence -.06 .01 -.04 .04 .03 .04 

 Emotion .23** .04 .21* .10 .14 .11 

BMQ       

 Necessity .03 .02 .04 .02 -.15 -.17 

 Concerns .18 .15 -.00 -.04 -.12 -.15 

 Difference -.10 -.09 .03 .04 -.03 -.02 

PSM .28** .28** .27** .28** .14 .19* 

Fear of Recurrence .17 .07 .18* .07 .05 .00 

Note. BIPQ, Brief Illness Perceptions Questionniare; BMQ, Beliefs about Medicines Questionnaire; PSM, Perceived 
Sensitivity to Medicines; NA, negative affect; *p ≤ .05, **p ≤ .01. 
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Hypothesis 8: The hypothesis that higher fear of recurrence is associated with higher symptom 

reports was partially supported. Higher fear scores at baseline were significantly associated with 

higher symptom count (p = .05) but not symptom severity at follow-up (p = .06). However, these 

associations were nonsignificant once the effect of negative affect on symptom reports was 

partialled out (see Table 5.4).  

5.8.4  PREDICTING SYMPTOM SEVERITY  

Hierarchical multiple linear regression (simultaneous entry) was used to predict symptom severity 

at follow-up. Baseline symptom severity was entered in the first block and other variables 

significantly related to symptom severity at follow-up in univariate analyses were included in the 

second block. These predictor variables included illness perceptions (i.e., consequences, personal 

control, treatment control, emotions, concern and genetics cause), perceived sensitivity to 

medicines, and negative affect. Appendix L presents a summary of the intercorrelations among 

these variables. 

Both models were significant. Results showed that symptom count at baseline was a significant 

predictor of symptom severity at follow-up (F(1,115) = 81.04, p <.001) and explained 41% of the 

variance in symptom count scores (adjusted R2 = 0.41). The second model, which included 

baseline illness perceptions, perceived sensitivity to medicine, and negative affect was also 

significant (F(9,107) = 10.70, p <.001). These variables explained an additional 6% (R2 change) 

(adjusted R2 = 0.47) of the variance in symptom severity scores. 

Table 5.5 presents the regression coefficients and semi-partial correlations (sr) for each of the 

variables entered into the model. These data show that baseline symptom severity was the only 

significant predictor of symptom severity at follow-up in the regression model. Perceived 

sensitivity to medicines was marginally significant (p = .06). Examination of squared semi-partial 

correlations (sr2) shows that symptom severity at baseline accounted for 21% of the variances in 

symptom severity at follow-up.  
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Table 5.5: Summary of hierarchical regression predicting symptom severity at follow-up from baseline 
symptom severity, illness beliefs, perceived sensitivity to medicine and negative affect 

Predictor Variables  

(N = 118) 
R2 

R2 

Change 
B SE B  t sr 

Step 1 0.41 0.41**      

Step 2 0.47 0.43**      

Symptom Severity    0.43 0.65 0.54 6.56** 0.46 

Perceived Sensitivity to 

Medicines 
 

 
0.33 0.17 0.15 1.92 0.14 

Negative Affect   0.20 0.14 0.11 1.37 0.10 

BIPQ – Treatment Control   -0.61 0.39 -0.12 -1.55 -0.11 

BIPQ – Genetics Cause   -2.28 1.78 -0.94 -1.28 -0.09 

BIPQ – Personal Control   -0.13 0.26 -0.04 -0.48 -0.03 

BIPQ – Concern   0.07 0.29 0.02 0.23 0.02 

BIPQ – Emotion   0.46 0.34 0.13 1.35 0.10 

BIPQ – Consequences   -0.62 0.35 -0.16 -1.75 -0.12 

Note. All predictor variables were measured at baseline; BIPQ, Brief Illness Perceptions Questionnaire; *p < .05, **p 
< .001.  

5.8.5  PREDICTING THE NUMBER OF REPORTED SYMPTOMS  

Hierarchical multiple linear regression (simultaneous entry) was used to predict overall symptom 

count at follow-up. Baseline symptom counts were entered in the first block and variables 

significantly related to symptom count at follow-up in univariate analyses were included in the 

second block. These predictor variables included age, prior treatment with chemotherapy, illness 

perceptions (consequences, personal control, treatment control, emotions and concern), perceived 

sensitivity to medicines, fear of recurrence, and negative affect. Appendix M presents a summary 

of the intercorrelations among these variables. 

Both models were significant. Results showed that symptom count at baseline was a significant 

predictor of symptom count at follow-up (F(1,113) = 69.89, p <.001) and explained 38% 

(adjusted R2) of the variance in symptom count scores (R2 = .38). The second model, which 

included baseline illness and medication beliefs, treatment and demographic variables, negative 

affect and fear of recurrence was also significant (F(11,103) = 7.63, p <.001). These variables 

explained an additional 7% (R2 change) (adjusted R2 = .39; R2 = .45) of the variance in symptom 

count. 

Table 5.6 presents the regression coefficients and semi-partial correlations for each of the 

variables entered into the model. These data show that baseline levels of perceived sensitivity to 

medicines, personal control beliefs and negative affect were the only significant predictors of 

symptom count in the regression model. Examination of squared semi-partial correlations (sr2) 

shows that symptom count at baseline contributed the most unique variance to symptom count 

(18%), followed by perceived sensitivity to medicines (2%), and negative affect (2%). 
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Table 5.6: Summary of hierarchical regression predicting symptom count at follow-up from baseline 
symptom count, illness and sensitivity to medicine beliefs, negative affect, fear of recurrence, age 
and prior treatment 

Predictor Variables  

(N = 115) 
R2 R2 Change B SE B  t sr 

Step 1 0.38 0.38**      

Step 2 0.45 0.67**      

Symptom Count    0.50 0.09 0.53 5.68** 0.42 

Perceived Sensitivity to 

Medicines 
 

 
0.14 0.07 0.16 1.96* 0.14 

Negative Affect   0.12 0.06 0.16 1.90 0.14 

BIPQ – Personal Control   -0.16 0.11 -0.12 -1.43 -0.11 

Fear of Recurrence   -0.10 0.01 -0.07 0.77 -0.06 

BIPQ – Concern   0.08 0.12 0.06 0.64 0.05 

BIPQ – Treatment 

Control 
 

 
-0.07 0.17 -0.03 -0.40 -0.30 

BIPQ – Emotion   0.06 0.15 0.04 0.37 0.03 

Chemotherapy   0.16 0.75 0.02 0.22 0.02 

BIPQ – Consequences   -0.03 0.15 -0.02 -0.20 -0.01 

Age   0.00 0.03 -.01 0.09 0.01 

Note. All predictor variables were measured at baseline; Chemotherapy was scored as ‘had treatment’ = 0, ‘no 
treatment’ = 1; BIPQ, Brief Illness Perceptions Questionnaire; *p < .05, **p < .001. 

5.8.6  PREDICTING ATTRIBUTION OF SYMPTOMS TO ENDOCRINE THERAPY  

Multiple linear regression (simultaneous entry) was used to assess predictors of symptom 

attribution at follow-up. Age, personal control and treatment control beliefs, and perceived 

sensitivity to medicines were entered as predictor variables. Appendix N presents a summary of 

the intercorrelations among these variables. 

Overall, the model was significant (F(4,117) = 4.06, p = .004) and accounted for 9% (Adjust R2) of 

the variance in symptom attribution scores (R2 = .12). Table 5.7 presents the regression 

coefficients and semi-partial correlations for each of the variables entered into the model. These 

data show that low personal control beliefs was the only significant predictor of symptom 

attribution in the regression model. Examination of squared semi-partial correlations (sr2) showed 

that beliefs about personal control contributed 3% of the variance to symptom attribution scores.  

Table 5.7: Summary of multiple linear regression predicting symptom attribution at follow-up from 
baseline illness beliefs, perceived sensitivity to medicines, depression and age 

Predictor Variables  

(N = 117) 
B SE B  t sr 

Constant 7.50 31.82 – 4.13 – 

BIPQ – Personal Control -0.20 0.09 -0.19 -2.11* -0.18 

Perceived Sensitivity to 

Medicines 
0.10 0.06 0.15 1.67 0.15 

BIPQ – Treatment Control -0.22 0.15 -0.14 -1.50 -0.13 

Age -0.04 0.03 -0.14 -1.51 -0.13 

Note. All predictor variables were measured at baseline; BIPQ, Brief Illness Perceptions Questionnaire; *p < .05. 
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5.8.7  NONADHERENCE TO ENDOCRINE THERAPY  

Participants were asked to report the number of tablets they missed during an average week. 

Results showed that 97 (82%) of participants took 100% of their medication within an average 

week. Thirteen participants (10.9%) reported missing one tablet in an average week, 4 (3%) 

reported missing two tablets, and five (4%) reported missing all tablets. Of those who missed any 

tablets during an average week, 17 (94%) said that they had merely forgotten to take the 

medication, whereas, six (5%) said they had chosen not to take the medication. Four participants 

indicated that the reason they chose not to take their medication was side effects; one felt that the 

risk of recurrence was not great enough to warrant the medication; and another was taking a break 

from her tablets before switching treatments in an attempt to ameliorate side effects. From 

baseline to follow-up, eight participants (7%) switched to another type of endocrine therapy, and 

six participants (5%) discontinued treatment completely. In all cases, treatment stopping or 

switching was attributed to treatment side effects.  

Participants were also asked to report the number of tablets they missed during the previous 30 

days. These reports were dichotomized so that participants who reported never having missed a 

dose were grouped as ‘adherent’ and those who missed one or more doses were grouped as 

‘nonadherent’. Based on this definition, 64% of participants (n = 76) were grouped as adherent 

and 36% were grouped as nonadherent (n = 42). These groups were used to test hypotheses 

related to nonadherence as described below.  

5.8.8  HYPOTHESIS TESTING :  NONADHERENCE TO ENDOCRINE THERAPY  

Hypothesis 9: The hypothesis that higher symptom reports at baseline and follow-up are related to 

nonadherence was partially supported (Table 5.8). Results showed that compared with 

participants in the adherent group, nonadherent participants had significantly higher baseline 

symptom count (t(116) = -2.14, p = .03) and symptom severity scores (t(116) = -2.00, p = .05). 

However, there were no significant differences between adherent and nonadherent groups on 

symptom count (t(116) = -0.91, p = .34) or symptom severity scores (t(116) = -1.10, p = .28) at 

follow-up. Similarly, there was no significant difference between adherent and nonadherent 

groups on symptom attribution scores (t(116) = -0.03, p = .98).  
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Table 5.8: A comparison of adherent and nonadherent groups on illness and medication beliefs, symptoms 
and fear of recurrence 

Measure 
Mean Scores (SD) 

p  
Adherent (n = 76) Nonadherent (n = 42) 

Illness Perceptions    

 Consequences 5.9  (2.7) 6.0  (2.5) .92 

 Timeline 6.6  (3.2) 5.7  (3.1) .14 

 Personal Control 5.0  (3.3) 4.9  (2.9) .86 

 Treatment Control 7.8  (1.9) 6.3  (2.2) .001*** 

 Identity 2.1  (2.8) 2.4  (3.0) .55 

 Concern 6.0  (3.2) 5.8  (2.9) .84 

 Coherence 8.5  (1.6) 7.5  (2.1) .01** 

 Emotion 5.2  (3.2) 4.6  (2.8) .31 

Beliefs about Medicines      

 Necessity 16.2  (4.7) 15.0  (4.4) .16 

 Concerns 12.4  (4.6) 13.5  (3.7) .19 

 Difference 3.8  (6.7) 1.4  (5.4) .06 

Perceived Sensitivity to Medicines 9.5  (4.8) 10.0  (4.3) .58 

Symptoms       

 Symptom Severity 21.3  (12.4) 26.3  (14.4) .05* 

 Symptom Count 10.3  (4.4) 12.2  (4.5) .03* 

Symptoms (Follow-up)      

 Symptom Severity 13.4  (10.4) 15.6  (10.4) .28 

 Symptom Count 9.0  (4.3) 8.2  (4.2) .37 

 Symptom Attribution 7.7  (3.3) 3.7  (3.1) .98 

Fear of Recurrence 62.2  (30.7) 64.1  (29.6) .74 

Note. Data presented are from baseline measures unless otherwise indicated;  *** p ≤ .001, **p ≤ .01, *p ≤ .05. 

Hypothesis 10: It was hypothesised that illness perceptions are related to nonadherence. Specifically, 

compared with adherent women, it was hypothesised that women in the nonadherent group 

report higher beliefs in personal control over breast cancer, lower treatment control beliefs, higher 

consequence beliefs, and the belief that unhealthy lifestyle was the cause of their cancer. These 

predictions were partially supported. Results showed that women in the nonadherent group were 

significantly more likely to have lower treatment control beliefs (t(116) = 3.33, p= .001) than 

women in the adherent group (Table 5.8). There were no significant differences between adherent 

and nonadherent groups on personal control beliefs or consequence beliefs (Table 5.8), nor were 

there differences between groups in beliefs about cancer being caused by unhealthy lifestyle (2(1, 

N=117) = 0.51, p = .48). Further analyses showed that participants in the nonadherent group 

reported significantly lower coherence beliefs than women in the adherent group (t(116) = 2.83 

p= .01). Additionally, chi-square analysis showed that there was a significantly larger proportion of 

women in the nonadherent group (21%) who listed environmental pollution/exposure to toxins 
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as the cause of their cancer compared with women in the adherent group (7%) (2(1, N = 117) = 

5.57, p = .02). No other causal beliefs reached significance. 

Hypothesis 11: The predictions that women in the nonadherent group report higher concerns, and 

lower beliefs in the necessity of medication compared with women in the adherent group were 

not supported. Similarly, there was no significant difference between groups on BMQ difference 

scores (Table 5.8). 

Hypothesis 12: The hypothesis that women in the nonadherent group report higher perceived 

sensitivity to medicines was not supported (t(116) = -.55, p = .58) (Table 5.8).  

Hypothesis 13: The hypothesis that younger age is associated with nonadherence was supported. 

Women in the nonadherent group were significantly younger (M = 52.1, SD = 10.2) than women 

in the adherent group (M = 57.3, SD = 10.2) (t(112) = 2.53, p = .01).  

Hypothesis 14: The hypothesis that women in the nonadherent group score higher in negative 

affect was not supported. Women in the adherent group (M = 18.9 SD = 5.8) reported similar 

mean negative affect scores as women in the nonadherent group (M = 19.4, SD = 5.9) (t(116) = -

0.43, p = .67).  

Hypothesis 15: It was predicted that women with comorbid conditions are less likely to be adherent 

to endocrine treatment. However, the opposite result was found. The results of a Pearson chi-

square test showed that women without comorbid conditions were more likely to be nonadherent 

(68%) compared to women with comorbid conditions (32%) (2(1, N=116) = 5.62, p = .02, 

Cramer’s V = .22).  

5.8.9  PREDICTING NONADHERENCE TO ENDOCRINE THERAPY  

A logistic regression analysis (simultaneous entry) was performed with nonadherence/adherence 

as the dependent variable. Only variables that were significantly related to adherence in univariate 

tests were included in the model due to sample size considerations. Thus, for the analyses, 

baseline illness perceptions including treatment control, coherence and ‘pollution’ causal beliefs 

were included in the model along with baseline symptom count and severity scores, age and 

comorbidity. Comorbidity was dummy coded into two groups (0 = ‘no’ and 1 = ‘yes’) to enable 

analysis. Appendix O presents a summary of the intercorrelations among these variables. 

The model was significant (omnibus chi-square = 29.27, df = 7, p < .001), and accounted for 

between 23% and 31% of the variance in nonadherence (Cox & Snell R Square and Nagelkerke R 

square respectively), and overall, 75% of the predictions were classified as correct. Table 5.9 
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presents coefficients for each of the predictor variables and associated probability values. These 

data show that lower illness coherence scores and the presence of comorbidity were the only 

significant predictors of nonadherence in the full model. Although, treatment control beliefs were 

marginally significant (p = .06). The values of the coefficients show that for each unit decrease in 

coherence beliefs there is an increased odds of nonadherence by a factor of 0.73 (95% CI = 0.55–

0.95). Data also show that the absence of comorbidity was associated with an almost three times 

greater likelihood of nonadherence (95% CI = 1.08–8.12). 

Table 5.9: Summary of logistic regression with nonadherence at follow-up as the dependent variable and 
baseline illness beliefs, symptom reports, age and comorbidity as predictor variables 

Predictor Variables (N = 115) B Exp (B) SE Wald p  

BIPQ - Coherence -0.32 0.73 0.14 5.53 .02 

Comorbidity (Yes = 1) 1.09 2.96 0.52 4.45 .04 

BIPQ – Treatment Control -0.22 0.80 0.12 3.47 .06 

BIPQ – Pollution Cause -1.33 0.26 0.72 3.41 .07 

Symptom Severity 0.03 1.03 0.04 0.74 .39 

Symptom Count -0.02 0.98 0.11 0.03 .85 

Age -0.02 0.98 0.03 0.58 .45 

Note. All predictor variables were measured at baseline. 

5.8.10  HYPOTHESIS TESTING :  THOUGHTS ABOUT STOPPING ENDOCRINE 

THERAPY  

At follow-up, participants were asked to rate the extent to which they thought about stopping 

their endocrine therapy since they first started taking it and to rate their likelihood of prematurely 

discontinuing treatment. These items were summed to create a ‘thoughts about stopping 

endocrine therapy’ score (M = 3.9, SD = 4.4, range = 2–18). Frequency counts of scale scores 

indicated that 30% of the sample reported at least some thoughts about stopping treatment.  

Hypothesis 16: The hypothesis that higher symptom count and severity scores at baseline and 

follow-up are associated with higher thoughts about stopping treatment was partially supported 

(Table 5.10). Symptom severity scores at follow-up were significantly associated with thoughts 

about stopping endocrine therapy (p = .01), but symptom severity at baseline was not (p = .07). 

Contrary to predictions, symptom counts at baseline and follow-up were not associated with 

thoughts about stopping treatment (p = .55 and p = .46 respectively). 

Hypothesis 17: The hypothesis that higher symptom attribution scores at follow-up are significantly 

associated with higher thoughts about stopping treatment was not supported (p = .06) (Table 

5.10).  
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Hypothesis 18: The hypothesis that illness perceptions are related to thoughts about stopping 

endocrine therapy was partially supported. Results showed that lower treatment control beliefs 

were significantly related to higher thoughts about stopping treatment (p = .004). However, no 

other illness perceptions reached significance (Table 5.10). 

Hypothesis 19: The hypothesis that beliefs about medicines are associated with thoughts about 

stopping treatment was supported (Table 5.10). Higher concerns and lower necessity beliefs were 

significantly associated with higher thoughts about stopping endocrine therapy (p = .02 and p = 

.04 respectively). Higher BMQ difference scores were negatively correlated with thoughts about 

stopping treatment (p = .002), suggesting that women whose necessity beliefs outweighed their 

concerns about endocrine therapy were less likely to think about discontinuing treatment.  

Table 5.10: Correlations between thoughts about stopping endocrine therapy and illness and medication 
beliefs, symptoms, depression, negative affect and fear of recurrence 

Variable 
Thoughts about Stopping 

Treatment (r) 
p  

Symptoms (baseline)   

 Count .06 .55 

 Severity .16 .07 

Symptoms (follow-up)   

 Count .07 .46 

 Severity  .24** .01 

 Attribution to Endocrine Treatment .17 .06 

Illness perceptions   

 Consequences .11 .24 

 Timeline -.10 .29 

 Personal Control .00 .97 

 Treatment Control -.26** .004 

 Identity .01 .92 

 Concern -.05 .57 

 Coherence .06 .54 

 Emotion -.04 .67 

 Lifestyle Cause .02 .80 

Beliefs about Medicines   

 Necessity  -.19* .04 

 Concerns .21* .02 

 Difference -.28** .002 

Perceived Sensitivity to Medicines .15 .11 

Fear of Recurrence .00 .95 

Negative Affect -.02 .85 

Age -.10 .27 

Note. Data presented are from baseline measures unless otherwise indicated; *p  .05, **p  .01. 
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Hypothesis 20: Contrary to predictions, perceived sensitivity to medicines was not significantly 

correlated with thoughts about stopping treatment (p = .11) (Table 5.10). 

Hypothesis 21: Contrary to predictions, negative affect was not significantly associated with 

thoughts about stopping endocrine therapy (p = .85) (Table 5.10).  

Hypothesis 22: Contrary to predictions, age was not significantly correlated with thoughts about 

stopping treatment (p = .27). 

Hypothesis 23: Contrary to predictions there was no significant difference between women with (M 

= 4.0, SD = 4.6) and without (M = 3.8, SD = 4.2) comorbidities on thoughts about stopping 

medication (t(116) = 0.28, p = .78).  

Hypothesis 24: As predicted nonadherent participants reported significantly higher thoughts about 

stopping endocrine therapy (M = 5.6, SD = 6.1) than adherent participants (M = 3.0, SD = 2.5) 

(t(49) = -2.64, p = .01). 

5.8.11  PREDICTING THOUGHTS ABOUT STOPPING ENDOCRINE THERAPY  

Multiple linear regression (simultaneous entry) was used to predict thoughts about stopping 

endocrine therapy at follow-up. Baseline treatment control beliefs, and BMQ concerns and 

necessity scores were entered as predictor variables along with follow-up symptom severity scores. 

Appendix P presents a summary of the intercorrelations among these variables. BMQ difference 

scores were excluded from the model to avoid problems of multicollinearity with necessity and 

concerns scores.  

Overall, the model was significant (F(4,115) = 4.75, p = .001) and accounted for 11% (adjusted 

R2) of the variance in thoughts about stopping endocrine therapy (R2 = .14). Table 5.11 presents 

the regression coefficients and semi-partial correlations for each of the variables entered into the 

model. Results showed that symptom severity at follow-up was the only significant predictor and 

contributed 3% of the variance in thoughts about stopping endocrine therapy. Treatment control 

beliefs were marginally significant (p = .06). 
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Table 5.11: Summary of multiple linear regression predicting thoughts about stopping endocrine therapy at 
follow-up from symptom severity and baseline illness and medication beliefs 

Predictor Variables  

(N = 120) 
B SE B  t sr 

Constant 5.05 2.06 – 2.45* – 

Symptom Severity (Follow-

up) 

0.74 0.04 0.18 1.94* 0.17 

BIPQ – Treatment Control -0.33 0.20 -0.16 -1.63 0.10 

BMQ – Concerns 0.16 0.09 0.17 1.89 0.06 

BMQ – Necessity -0.13 0.09 -0.13 -1.40 0.17 

Note. Predictor variables were measured at baseline unless otherwise indicated;  *p < .05. 

5.8.12  EXPLORATORY ANALYSES  

Exploratory analyses examined change in illness perceptions over time along with participants’ 

beliefs about their symptoms and symptom management strategies, and the associations of these 

variables with symptom reports, nonadherence and intentions to adhere to medication.  

CHANGE IN ILLNESS PERCEPTIONS OVER T IME ,  SYMPTOM REPORT S ,  AND 

NONADHER ENCE  

Figure 5.5 displays mean illness perceptions scores at baseline and follow-up. Paired samples t-

tests were conducted to assess changes in scores over time. Results showed that beliefs in the 

consequences of breast cancer significantly decreased over time (t(118) = 4.92, p <.001) as did 

personal control beliefs (t(118) = 2.09, p = .04), concerns (t(116) = 5.18, p <.001) and emotions 

(t(118) = 5.59, p <.001). There were no other significant differences between baseline and follow-

up illness perception scores.  

 

Figure 5.5: Illness perceptions at baseline and follow-up  

Correlational analyses were conducted to assess the degree of association between illness 

perceptions at follow-up and symptom reports. Results are presented in Table 5.12 and showed a 
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pattern of associations similar to those between illness perceptions at baseline and symptom 

reports at follow-up. Generally, concern and emotion beliefs at follow-up showed stronger 

associations with symptom reports, as did personal control beliefs. There was no significant 

change in the association between symptom reports and consequence beliefs at baseline and 

follow-up. The only notable changes are that the relation between identity beliefs and symptom 

severity became significant at follow-up, and the relation between treatment control beliefs and 

symptom severity scores at follow-up became nonsignificant. 

Table 5.12: Correlations between illness perceptions at follow-up and symptom reports at follow-up 

Illness Perceptions at Baseline (T1)                          

& Follow-up (T2) 

Symptom  

Severity (r) 

Symptom  

Count (r) 

Symptom 

Attribution (r) 

Consequences T1 .20* .27** .16 

 T2 .21* .23** .15 

Timeline T1 .10 .03 .10 

 T2 .15 .13 .12 

Personal Control T1 -.20* -.21* -.21* 

 T2 -.23** -.23** -.22* 

Treatment Control T1 -.22* -.20* -.23** 

 T2 -.12 -.20* -.28* 

Identity T1 .07 .05 .00 

 T2 .29** .18 .11 

Concern T1 .21* .23** .13 

 T2 .27** .32*** .18* 

Coherence T1 -.06 -.04 .03 

 T2 -.13 -.05 -.01 

Emotion T1 .23** .21* .14 

 T2 .31*** .34*** .23* 

Note. *p  .05, **p  .01, ***p  .001. 

Analyses were also conducted to assess whether illness perceptions at follow-up were associated 

with nonadherence to endocrine therapy. Results of tests comparing adherent and nonadherent 

groups on illness perceptions at follow-up mirrored results of tests conducted with illness 

perceptions at baseline. Treatment control was the only illness perception significantly associated 

with nonadherence (Table 5.13).  
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Table 5.13: Nonadherence and treatment control beliefs at baseline and follow-up 

Treatment Control 

Beliefs 
Adherent (M, SD) Nonadherent (M, SD) df t 

Baseline 7.6 (1.9) 6.3 (2.2) 116 3.33** 

Follow-up 7.5 (2.4) 6.4 (3.0) 72 2.17* 

As with findings for the association between illness perceptions at baseline and thoughts about 

stopping endocrine therapy, the only significant association between illness perceptions at follow-

up and thoughts about stopping endocrine therapy was treatment control beliefs (r = -.27, p = 

.003). 

CHANGE IN FEAR OF RECURRENCE OVER T IME ,  AND SYMPT OM REP ORTS AND 

NONADHER ENCE  

Changes in fear of recurrence scores over time were also explored (Figure 5.6). Results of a paired 

samples t-test showed that fear of recurrence scores were significantly lower at follow-up (M = 

58.7, SD = 30.1) than at baseline (M = 64.3, SD = 30.8) (t(118) = 2.16, p <.03). Correlational 

analyses conducted to assess the associations between fear of recurrence at follow-up and 

symptom reports at follow-up showed that fear was significantly associated with symptom severity 

(r = .30, p = .001), symptom count (r = .32, p < .001), and symptom attribution (r = .22, p = .02). 

The associations between fear of recurrence at follow-up and symptom severity and count 

maintained significance even while controlling for the effect of negative affect on symptoms and 

are stronger than the associations between baseline fear of recurrence scores and symptom 

reports (Table 5.4). 

Analysis of the relation between fear of recurrence at follow-up and nonadherence showed that 

there were no significant differences between adherent (M = 57.7, SD = 30.7) and nonadherent 

groups (M = 61.2, SD = 29.8) on fear of recurrence at follow-up (t(115) = -060, p = .55). 

Furthermore, there was no significant association between fear of recurrence at follow-up and 

thoughts about stopping endocrine therapy (r = .05, p = .61).  
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Figure 5.6: Fear of recurrence at baseline and follow-up  

BELIEF S ABOUT  SYMPTOMS  

At follow-up, participants were asked whether they believed that their symptoms were a sign: that 

endocrine therapy was making them ill (M = 1.6, SD = 0.9), that cancer was back (M = 1.4, SD = 

0.8), that endocrine treatment was working (M = 3.2, SD = 1.2), or, of an illness other than cancer 

(M = 1.6, SD = 1.0). The degree of association between these items and symptom count, severity 

and attribution scores were assessed with Pearson’s correlational analyses. Results showed that the 

only item that was significantly associated with symptom reports was the belief that endocrine 

treatment was making participants unwell. Higher scores on this item were associated with more 

severe symptoms (r = .425, p < .001), a higher symptom count (r = .290, p = .001), and higher 

attribution of symptoms to endocrine therapy (r = .433, p < .001).  

Independent-samples t-tests were conducted to compare adherent and nonadherent groups on 

their symptom beliefs. Results showed no significant differences between groups on beliefs that 

their symptoms were a sign that treatment was making them ill (t(116) = 0.41 = p = .69), beliefs 

that symptoms were a sign of cancer recurrence (t(116) = 0.66 = p = .51), beliefs that symptoms 

were a sign of another illness (t(116) = 0.59 = p = .56), or beliefs that the symptoms were a sign 

that endocrine therapy was working (t(69) = 1.24 = p = .22). However, there was a significant and 

positive association between thoughts about stopping treatment and the belief that symptoms 

were a sign that treatment was making participants ill (r = .18, p = .05), and a significant negative 

association between thoughts about stopping treatment and the belief that symptoms were a sign 

that endocrine therapy was working (r = -.26, p = .004).  
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SYMPTOM MANAGEMENT  

Participants were asked to indicate ‘yes’ or ‘no’ whether they used any strategies to manage 

symptoms they experienced and then to rate the effectiveness of these strategies. Results showed 

that 61% of the sample reported using exercise to help manage their symptoms, 52% had 

contacted a health professional for advice on how to manage symptoms, 42% of the sample 

reported using alternative therapy (e.g., dietary supplements, massage, etc.), and 42% sought 

further information about cancer or treatment to help with symptom management. A further 41% 

said that they spoke with family and/or friends about their symptoms, 35% used rest for 

symptom management, 32% used doctor recommended medication (e.g., analgesics), and 33% 

reported engaging in meditation or prayer to help with symptoms.  

Participants also rated the effectiveness of these strategies. Pearson’s correlational analyses were 

conducted to assess the degree of relation between these effectiveness ratings and symptom 

reports at follow-up (Table 5.14). Results showed that higher symptom severity scores were 

significantly associated with lower ratings of the effectiveness of contact with a health 

professional in helping participants to manage their symptoms (p = .003), as well as lower ratings 

of the effectiveness of using rest to manage symptoms (p = .03). Lower ratings of the 

effectiveness of rest as a symptom management strategy were also significantly associated with a 

greater likelihood of attributing symptoms to endocrine therapy (p = .05). The effectiveness 

ratings of using meditation/prayer as a strategy to manage symptoms were significantly associated 

with a greater likelihood of attributing symptoms to endocrine therapy (p = .03). 

Table 5.14: The effectiveness of symptom management strategies and their associations with symptom 
reports at follow-up 

Symptom Management 

Strategy  

Effectiveness of 

Strategy 
Symptom Severity  Symptom Count  

Symptom 

Attribution 

 M SD r r r 

Alternative Therapy  6.1  2.7 -.07 .08 .02 

Dr. Prescribed Medication  7.1  2.5 .010 .10 .30 

Meditation/Prayer  7.9  2.2 .25 .25 .36* 

Exercise  7.4  2.4 -.17 -.02 -.14 

Information Seeking  6.6  2.6 .18 .17 .14 

Contact with Health 

Professional  

6.8  2.7 
-.38** -.24 -.20 

Talk to Friends/Family  7.2  2.6 .07 -.03 .08 

Monitor Symptoms  6.3  2.9 -.22 -.21 -.07 

Rest  7.6  2.2 -.24* -.17 -.23* 

Note: *p= .05, **p = .001. 
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Chi-square analyses were conducted to assess the relations between the use of different symptom 

management strategies (e.g., doctor prescribed medication, exercise) and nonadherence to 

treatment. These tests were nonsignificant (p = .13 to p = .85). Similarly, correlational analyses 

showed no significant associations between symptom management effectiveness ratings and 

thoughts about stopping treatment (p = .17 to p = .73). 

5.9  DISCUSSION  

According to the self-regulatory model of illness, cognitive processing systems determine how 

individuals interpret health threats such as new diagnoses and/or physical symptoms. In parallel, 

emotional processing systems respond to the cognitive interpretations, and these two systems 

interact to guide illness related behaviour such as help-seeking and treatment adherence. Although 

the self-regulatory model has been used primarily to guide research on patients’ illness 

representations and associated heath behaviours, it may also help to understand patients’ 

perceptions of their treatment and interpretation of any treatment side effects. The primary goal 

of this longitudinal study was to prospectively assess the applicability of the self-regulatory model 

in explaining variance in self-reported symptoms among women prescribed adjuvant endocrine 

therapy for early-stage breast cancer. In particular, the study aimed to assess the associations 

among symptom reports and illness and medication beliefs (cognitions), and trait negative affect 

and fear of recurrence (emotions). Furthermore, the study aimed to identify which of these factors 

along with other known correlates would most strongly predict reported symptoms. The study 

was also conducted as a follow-up to Study 1, in order to assess the associations between 

cognitions and emotions and adherence to endocrine therapy.  

Overall, results of the study support use of the self-regulatory model as a framework for 

understanding psychological factors that contribute to symptom reports among women 

prescribed adjuvant endocrine therapy. Results showed that both cognitive factors (illness 

perceptions and perceived sensitivity to medicines) as well as emotional factors (negative affect) 

were significant predictors of symptom severity. Specifically, results showed that lower beliefs in 

personal control and treatment control as well as higher consequence, emotion and concern 

beliefs were associated with symptom severity, as were higher perceived sensitivity to medicines, 

higher negative affect, and higher baseline symptom severity scores. Additionally, the belief that 

cancer was caused by a genetic predisposition to develop the disease was associated with higher 

symptom severity. Contrary to predictions, identity beliefs and beliefs about medicines did not 

predict symptom reports nor did demographic or clinical factors such as age, prior cancer 

treatment, or the presence of comorbidity.  
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A single focus on symptom severity may fail to capture symptom experience, as two participants 

may have similar severity scores but very different responses to individual symptom items. For 

example, a participant who has only one symptom but is very bothered by it may score the same 

as another who reports four symptoms but is only slightly bothered by them. These two scenarios 

may have very different consequences for behaviour around symptom management or treatment 

adherence. Therefore, in addition to symptom severity, symptom count was included as an 

outcome variable in the present study. Overall, participants reported an average of nine 

symptoms, the most frequent of which were fatigue, hot flushes, and forgetfulness. Results of 

univariate analyses revealed similar patterns of associations between predictor variables and 

symptom counts as were identified in analyses of symptom severity scores. Specifically, lower 

personal and treatment control beliefs, as well as higher consequence, emotion and concern 

beliefs were associated with higher symptom counts along with perceived sensitivity to medicines, 

negative affect and baseline symptom count scores. Again contrary to predictions, identity beliefs 

and beliefs about medicines were not not significant predictors of symptom count, nor was the 

presence of comorbidity, or prior receipt of radiotherapy. However, analyses showed that prior 

receipt of chemotherapy, younger age and higher fear of recurrence scores were significantly 

associated with higher symptom count.  

Symptom attribution was also measured in an attempt to disentangle participants’ beliefs about 

the ‘side effects’ of endocrine therapy from symptoms associated with other factors such as 

prior/concurrent cancer treatment (i.e., surgery and chemotherapy and/or radiotherapy), or other 

illness and ageing. As with other symptom reports, illness beliefs including lower treatment 

control and personal control, as well higher perceived sensitivity to medicines were associated 

with attributing a higher number of symptoms to the effects of endocrine therapy. Additionally, 

younger age and citing ‘don’t know’ as a cause of cancer predicted symptom attribution scores. As 

with other symptom reports, there were no significant associations between beliefs about 

medicines or negative affect and symptom attribution.  

Taking findings together, some of the most consistent predictors of symptoms reports appear to 

be higher consequences associated with the diagnosis and lower beliefs about personal control 

over cancer recurrence. These findings replicate and extend previous research (e.g., Rozema et al., 

2009; Thuné-Boyle et al., 2006). For example, in a cross-sectional study Rozema and colleagues 

(2009) showed that higher consequence beliefs among breast cancer patients were associated with 

worse physical health, irrespective of the severity of diagnosis or previous treatment up to two 

years after diagnosis. Similarly, Thuné-Boyle and colleagues (2006) found that consequence beliefs 

were significantly associated with symptom count and severity among women receiving 
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chemotherapy for breast cancer. The study by Thuné-Boyle and colleagues is also the only known 

study to have assessed the relation between illness perceptions and symptom attribution and it 

showed a significant and positive relation between higher consequence beliefs and higher 

attribution ratings (Thuné-Boyle et al., 2006). A review by Turk and Fernandez (1990) suggests 

that attributions of control are also important determinants of the interpretation of aversive 

stimuli, including physical symptoms. These authors suggest that individuals who perceive that 

they have lower personal control over cancer-related pain are more likely to have higher pain 

severity ratings. The results of the present study support this possibility by showing that lower 

beliefs about personal control were associated with both higher symptom severity and symptom 

count scores.  

In the present study, lower treatment control beliefs were also consistently related to symptom 

reports. The reason for these associations is not entirely clear. Perhaps, participants with lower 

treatment control scores were emphasising the negative aspects of their endocrine therapy relative 

to its benefits. There is some evidence that women engage in a decisional balance score focusing 

on the costs of treatment (e.g., side effects) relative to its benefits (e.g., preventing breast cancer 

recurrence) (e.g., Jansen, Otten, & Stiggelbout, 2004; Neugut et al., 2010). However, the fact that 

none of the measures of beliefs about medicines (i.e., necessity, concerns or difference scores) 

were associated with symptom reports makes this possibility less likely. It may also be that 

negative affect was underpinning the relation between low treatment control beliefs and higher 

symptom reports. There is evidence that negative affect acts as a nuisance factor in research on 

symptom reports (Watson & Pennebaker, 1989). However, controlling for negative affect did not 

affect the significant associations between treatment control and symptom severity and 

attribution, making this possibility less likely. Another possible explanation has to do with the 

wording of the treatment control dimension of the BIPQ, which in the current study was 

amended to ask participants “How much do you think the endocrine therapy can work to prevent cancer?” It 

may be that women who were more afraid of recurrence scored lower on treatment control 

beliefs and that fear of recurrence rather than low beliefs in treatment control was accounting for 

the association between treatment control and symptom reports. The fact that fear of recurrence 

was associated with symptom count in the present study supports this possibility.  

The finding that beliefs about medicines were not associated with symptom reports was 

unexpected given the positive association between these variables reported in previous research 

(e.g., Nestoriuc, Orav, Liang, Horne, & Barsky, 2010). However, the present study is the first 

known study to measure the association between symptoms and beliefs about medicines using the 

necessity-concerns framework developed by Horne and colleagues (1999) among breast cancer 
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patients. The failure to find an association may be because the BMQ was geared specifically 

towards participants’ beliefs about their endocrine therapy. In contrast, the BCPT symptom 

questionnaire is a more general assessment of symptoms including those that may have been 

attributed to other treatments such as chemotherapy and surgery, or other factors such as ageing. 

However, if it were an issue of the specificity of the measures, an association between the 

‘concerns’ subscale and symptom attribution to endocrine therapy might still be expected. 

Another reason for the lack of association between beliefs about medicines and symptom reports 

may be that the BMQ was measured at baseline prior to initiation of endocrine therapy. Thus, 

participants were naïve to the effects of endocrine therapy and may have had very little 

information on which to form beliefs about the treatment. In contrast, a study by Nestoriuc and 

colleagues was conducted among a sample of women who were being treated for rheumatoid 

arthritis, only a subset of whom received a new medication after completing the BMQ. 

Additionally, participants in that study had already had experience in taking treatment for 

rheumatoid arthritis. This prior treatment experience may have affected their baseline BMQ 

scores compared to women in the current study who were newly diagnosed and had no prior 

endocrine therapy treatment.  

There is strong evidence that expectations for the experience of symptoms from chemotherapy 

are related to symptom reports especially for symptoms that are more subjective in nature (e.g., 

Roscoe et al., 2006). It may be that a measure like the BMQ concerns subscale is less sensitive to 

picking up the association between expected and actual symptoms compared with a measure that 

assesses expectations and outcomes for particular items on a symptom scale (e.g., joint pain) (e.g., 

Sohl et al., 2009). A more general measure of patients’ expectancies for negative reactions to 

medicines may also be a better measure of symptom expectancy than the BMQ. Indeed, the 

present study showed that perceived sensitivity to medications was significantly associated with 

symptom severity, count and attribution. These findings support previous research showing that 

individuals who score higher on perceived sensitivity to medicines report more symptoms 

following vaccination and are were more likely to attribute the symptoms experienced to the 

vaccination (Horne et al., 2012). However, this is the first study to examine the relation between 

perceived sensitivity to medicines and side effects of adjuvant endocrine therapy for breast cancer. 

It is possible that participants’ prior cancer treatment (e.g., surgery, chemotherapy) may moderate 

the relation between perceived sensitivity and symptom reports. This possibility requires testing in 

future research.  

As predicted, the results of this study showed a significant association between baseline fear of 

cancer recurrence and the number of symptoms reported. However, there was no significant 
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association between fear of recurrence and symptom severity, and the association between fear 

and symptom count became nonsignificant once the effect of negative affect was controlled. This 

latter finding is surprising given research showing that fear of recurrence is related to, but 

independent from emotional constructs such as anxiety and depression (e.g., Herschbach et al., 

2005; Llewellyn et al., 2008). At least two known studies have examined the relation between fear 

of recurrence and symptom reports among women diagnosed with breast cancer. However, the 

findings are difficult to compare given methodological differences across studies. For example, 

one prospective study showed that pain catastrophising triggered fear of recurrence among 

women who had undergone curative treatment for breast cancer in the last 5 years (van den 

Beuken-van Everdingen et al., 2008). In another study, Phillips and colleagues (2012) showed 

significant associations between the number of symptoms reported and fear of recurrence among 

women assessed three years after adjuvant treatment for breast cancer (Phillips et al., 2012). 

Although the study by Phillips and colleagues was prospective in design, it appears that the 

reported associations are based on analysis of fear and symptoms assessments both taken at 

follow-up. Therefore, the results do not provide clear evidence that fear of recurrence ‘predicts’ 

symptoms. However, it may be more appropriate to measure fear of recurrence and symptom 

reports at the same time.  

According to the self-regulatory model, cognitive and emotional representational systems interact 

in a dynamic fashion responding to internal and external cues. Therefore, it is likely that the 

relations between factors change over time. Considering the relation between fear of recurrence 

and symptoms, it may be that baseline symptoms are a better predictor of baseline fear, whereas 

symptoms at follow-up may be better predicted by fear as measured at follow-up. The results of 

exploratory analyses in this study support this possibility, as they revealed stronger and significant 

associations between fear of recurrence and symptom reports (count, severity & attribution) when 

both variables were measured at follow-up. These associations remained largely significant even 

after controlling for negative affect. These findings highlight the importance of conducting 

multiple assessments and examining the intercorrelation of variables over time.  

In addition to examining fear of recurrence, this study assessed negative affect for its effect on 

symptom reports. There is ample evidence for the positive association between these two 

variables (Watson & Pennebaker, 1989). However, only one known study has examined the 

relation between trait anxiety and symptom reports among women taking tamoxifen (Cameron et 

al., 1998). As with findings from the present research, it found that higher negative affect was 

associated with higher symptom severity. It also found that negative affect was associated with a 

greater tendency to attribute symptoms to tamoxifen, which was not the case in the present 
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research. Methodological differences such as timing of assessment may explain the differences 

between these studies. For example, in the study by Cameron and colleagues, symptoms and 

symptom attributions were assessed at multiple time points up to six months post treatment 

initiation. Reports show that the number of symptoms attributed to tamoxifen, especially among 

highly anxious individuals increased over time, suggesting that the longer that women have been 

on the treatment, the more likely they are to identify their symptoms as being associated with the 

treatment they are taking. The fact that there was only one follow-up three months after treatment 

initiation in the present study may not have been enough time for participants to have developed 

symptoms that they attribute to the endocrine therapy. Additionally, in the study by Cameron and 

colleagues, participants had been in remission for up to 10 years prior to entering the tamoxifen 

versus placebo drug trial. Thus, it is likely that many would have recovered from any symptoms 

associated with surgery, radiotherapy and/or chemotherapy. In contrast, participants in the 

present study had been diagnosed a mean of four months previously. Therefore, it is 

understandable that they would have been more likely to attribute their symptoms to causes other 

than endocrine therapy given the possibility of lingering side effects from other cancer treatment.  

The results of this study showed that younger age was associated with a wider variety of 

symptoms experienced (i.e., symptom count) and a greater likelihood of attributing symptoms to 

endocrine therapy, but not to symptom severity. Previous research has reported a link between 

age and self-reported side effects of adjuvant endocrine therapy, particularly vasomotor symptoms 

(e.g., Savard et al., 2009; Stanton et al., 2005). There are several possible explanations for the more 

general link between symptom reports and age. For example, it may be that younger, 

premenopausal women are more likely to be affected by the abrupt onset of menopausal-like 

symptoms that accompany tamoxifen use and/or chemotherapy (e.g., Demissie et al., 2011). With 

regard to symptom attribution, it may be that older women are more likely to attribute their 

symptoms to causes other than endocrine therapy given that they are more likely to suffer from 

comorbid conditions or age-related changes. However, knowing what to attribute symptoms to at 

any age can be challenging. Adjuvant endocrine therapy may mask or confuse the source of 

symptoms and make it difficult to assess whether symptoms are indeed from the endocrine 

therapy, the result of another medical condition (e.g., Heidrich et al., 2006) or from previous 

treatment (e.g., post surgical pain) (Andersen et al., 2011; Pellegrini et al., 2010). Disentangling the 

cause of symptoms is even more difficult considering that a number of ‘side effects’ of endocrine 

therapy (e.g., joint pain) are common to many medical conditions. 

In an effort to untangle the source of symptoms, this study also explored the effect of comorbid 

conditions and prior treatment on symptom reports. Contrary to predictions, the presence of 
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comorbid conditions was not significantly associated with symptom severity or count, and 

findings for the association between chemotherapy and symptoms were mixed. Chemotherapy 

was significantly associated with higher symptom count but not symptom severity. These findings 

contrast with previous research, which has shown that prior treatment with chemotherapy is 

associated with more severe and more persistent symptoms among women treated for breast 

cancer (e.g., Ganz et al., 2011; Stanton et al., 2005). The reason for lack of association between 

chemotherapy and symptom severity in the present study is uncertain. It may be that different 

clinical and demographic factors such as prior treatment and age predict the experience of 

different types of symptoms (i.e., symptom count) better than they do the overall symptom 

severity score. Research by Alfano and colleagues (2006) supports this possibility. They showed 

that the types of symptoms assessed affected the relations between chemotherapy and symptom 

experience. In their study, chemotherapy was associated with increased vasomotor symptoms but 

not symptoms associated with cognition/mood or incontinence (Alfano et al., 2006). A study by 

Stanton and colleagues (2005) also showed different patterns of associations between symptoms 

and demographic and clinical variables depending on the symptom cluster under study. Compared 

with symptom severity, assessment of symptom count may be a better reflection of the range of 

symptoms associated with treatment such as chemotherapy.  

Multivariate analyses were conducted to assess the relative strength of variables in predicting 

symptom count, severity and attribution scores. Overall, the model for symptom attribution 

explained 9% of the variance in scores and the only significant predictor was personal control 

beliefs. In contrast, the model for symptom count predicted 38% of the variance in scores, and 

the model for symptom severity predicted 41% of the variance in scores. Although the predictors 

entered into symptom count and symptom severity models varied slightly, the outcomes were the 

same. The most significant predictors of symptoms at follow-up were baseline symptoms. 

Perceived sensitivity to medicines was also a significant predictor of symptom count and was 

marginally associated with symptom severity in a regression model. These findings suggest that 

the cognitive factors that predict general symptom reports may be different from those that 

predict symptom attribution. In particular, individuals’ perceived sensitivity to medicines might 

drive a more general search for and identification of symptom experience, whereas a perceived 

lack of personal control over cancer recurrence may propel some participants to identify a specific 

cause of symptoms in an effort to regain some control/reduce uncertainty.  

In addition to assessing predictors of symptom reports, this study prospectively assessed factors 

associated with thoughts about stopping endocrine therapy as well as nonadherence. Results 

showed that 36% of the sample could be classified as nonadherent, which falls well within the 
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range of 0% to 55% nonadherence reported in previous studies (e.g., Atkins & Fallowfield, 2006; 

Ziller et al., 2009). This study also showed that 30% of participants reported thoughts about 

stopping endocrine therapy and nonadherent women were significantly more likely to report 

higher thoughts about stopping treatment. Despite their associations, analyses showed that these 

two outcomes had different predictors. 

Results of univariate analyses showed that baseline symptom severity and count were significant 

predictors of nonadherence, whereas symptoms at follow-up were not. These findings are 

interesting in that they suggest that the severity and number of symptoms women experience early 

on, prior to starting endocrine therapy, affects their adherence over time. It may be that women 

with high symptom scores are concerned about adding yet another treatment into their bodies and 

are concerned about the toxic effects of treatment. The finding that nonadherent participants 

were more likely to attribute the cause of their cancer to environmental toxins supports this 

possibility. In contrast to findings for nonadherence, results showed that symptom severity at 3-

month follow-up, not symptoms at baseline, predicted thoughts about stopping endocrine 

therapy. This finding suggests that women who are experiencing more severe symptoms three 

months after initiating endocrine therapy are more likely to have thought about stopping 

treatment and rate themselves more likely to prematurely discontinue their treatment. No other 

studies have examined the association between symptoms and ‘ideation’ about treatment 

discontinuation. However, there is plenty of research documenting the association between side 

effects of endocrine therapy and nonadherence (e.g., Demissie et al., 2001; Dent et al., 2007; Kahn 

et al., 2007; Lash et al., 2006; Van Herk-Sukel et al., 2010), as well as research showing that 

treatment discontinuation increases over time (e.g., Partridge et al., 2003; Partridge et al., 2008a). 

The possibility that thoughts about stopping endocrine therapy early on in the treatment regime 

predict actual treatment discontinuation is something that should be explored in research with a 

longer follow-up period.  

It is notable that although symptom severity and symptom count scores were associated with 

nonadherence and thoughts about stopping endocrine therapy, symptom attribution was not. This 

finding suggests that factors other than the mere presence of symptoms attributed to endocrine 

therapy may be responsible for the association between symptoms and nonadherence. The 

severity of symptoms attributed to endocrine therapy is one factor that requires further testing. 

The interpretation of symptoms as either benign and manageable or harmful to health may also 

moderate decisions to take or stay on treatment. Support for this possibility comes from 

exploratory analyses, which showed that participants who believed that their symptoms were a 

sign that endocrine therapy was making them unwell reported more thoughts about stopping 
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treatment. Additionally findings showed that participants who believed that symptoms were a sign 

that endocrine therapy was working were less likely to report thoughts about stopping endocrine 

therapy. Another possible explanation for the lack of association between symptom attribution 

and nonadherence is that participants did not have a clear understanding of the side effects 

associated with endocrine therapy. There is some evidence that doctors have difficulty discussing 

side effects of oral endocrine therapy and the possibility of alleviating symptoms by switching to 

another treatment because these discussions raise delicate issues of the advantages of one 

medication over another, and disease recurrence (Constantini et al., 2009). The possibility that 

information about treatment side effects provided prior to initiation of endocrine therapy 

influences subsequent symptom attribution requires testing in future research.  

This study showed that in addition to symptom severity, beliefs about medicines predicted 

participants’ thoughts about stopping endocrine therapy. Specifically, participants with higher 

concerns and lower necessity beliefs reported more thoughts about stopping treatment as did 

those whose concerns outweighed their beliefs in treatment necessity (i.e., difference scores). 

Similarly, lower BIPQ treatment control beliefs were significantly associated with thoughts about 

stopping treatment. Previous research indicates that when deciding whether to adhere to a 

treatment regime, women engage in a decisional balance, weighing their concerns about their 

medication alongside their beliefs about its necessity (e.g., Fink et al., 2004; Neugut et al., 2012). 

As an outcome measure, thoughts about stopping endocrine therapy seem to reflect this process. 

However, this is the first study to show this positive association. Contrary to previous research, 

beliefs about medicines were not predictive of nonadherence (e.g., Fink et al., 2004; Grunfeld et 

al., 2005; Lash et al., 2006). However, the treatment control dimension of the BIPQ was 

associated with nonadherence, suggesting that women who thought that endocrine therapy could 

do little to prevent recurrence were less likely to take their treatment. Similar findings were 

reported in a study by Grunfeld and colleagues (2005), which showed that women were less likely 

to adhere to tamoxifen if they thought that nothing could be gained by the treatment (Grunfeld et 

al., 2005).  

Results of this study also showed that illness perceptions predicted nonadherence. Specifically, 

participants who gave lower ratings of their understanding of their breast cancer diagnosis (i.e., 

coherence beliefs) were more likely to be nonadherent to treatment. However, coherence beliefs 

were not associated with thoughts about stopping endocrine therapy. With regard to the 

association between nonadherence and coherence beliefs, it may be that women who are less clear 

about the hormone dependent nature of their breast cancer are less likely to perceive a need to 

take endocrine therapy. Research by Bell and colleagues (2009) supports this possibility, showing 
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that 47% of women diagnosed with invasive breast cancer did not know their hormone receptor 

status when assessed 12 months within their initial diagnosis. There is also evidence that women 

report confusion about the hormonal actions of endocrine therapy given their prior experiences 

with hormone replacement therapy and the contraceptive pill (Pellegrini et al., 2010). Together, 

these findings suggest that women need further clarification of the hormone dependent nature of 

their breast cancer and the specific role of endocrine therapy in decreasing hormone levels in 

order to slow cancer cell growth.  

As predicted, younger age was significantly associated with nonadherence. There are multiple 

possible explanations for this association. For example, compared to older women, it may be that 

younger women experience more distractions tyring to balance career, family and illness and are 

just more likely to forget to take their medication. Younger women are also less likely to have 

experience in managing chronic conditions and associated treatment regimes. The experience of 

side effects may also moderate the relation between age and nonadherence, as younger women 

may be more sensitive to the effects of estrogen deprivation that endocrine therapy causes given 

their premenopausal status (e.g., Demissie et al., 2011). 

Multivariate analysis was conducted to identify the most significant predictors of treatment 

nonadherence. Results showed that the overall model accounted for between 23% and 31% of the 

variance in nonadherence, and coherence beliefs and the absence of comorbidities were the only 

significant predictors of nonadherence. In contrast, regression analyses assessing predictors of 

thoughts about stopping endocrine therapy showed that the model accounted for only 11% of the 

variance in scores, and the only significant predictor was symptom severity at 3-month follow-up. 

These findings are potentially relevant, as they suggest that different factors motivate ideations 

about nonadherence compared with the action of nonadherence. It may be that women who are 

experiencing more severe side effects begin to consider whether the costs of their treatment are 

outweighing any benefits and question whether or not the treatment they are taking is worth the 

near or long-term side effects. Factors such as a lack of understanding of the breast cancer 

diagnosis (i.e., coherence beliefs), and a lack of experience in managing chronic illness may move 

women from just thinking about stopping treatment, to actual nonadherence. These findings 

suggest that interventions aimed at improving women’s understanding of their breast cancer 

diagnosis as well as providing symptom management strategies may help women to adhere to 

their treatment regime and stay on medication for longer. 

One of the key limitations of this study is the length of follow-up, which for practical reasons was 

conducted three months after treatment initiation. Previous research suggests that three months is 

sufficient for the development of symptoms associated with endocrine therapy use such as hot 
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flushes and joint pain (e.g., Jones et al., 2007; Morales et al., 2008). However, the short follow-up 

period may have affected symptom attribution scores, as participants may have been unclear as to 

whether their symptoms were from adjuvant endocrine therapy, prior cancer treatment, 

menopausal symptoms, or worsening of comorbid conditions (e.g., Pellegrini et al., 2010). Future 

research with a longer follow-up period may help to disentangle symptoms attributed to 

endocrine therapy from those attributed to other treatment, as over time, it would be expected 

that symptoms from prior treatment would ebb. The fact that baseline symptom reports were the 

best predictors of symptoms at follow-up points to another limitation of this study. Future 

research should measure symptom reports prior to receipt of any breast cancer treatment as it is 

possible that beliefs and emotions at baseline were influenced by participants’ early experiences 

with treatments and associated side effects. Thus weakening the tests between some predictors 

and symptoms at follow-up since the variation associated with baseline symptoms was removed. 

A further limitation of the present research was that analysis focused on examining linear relations 

among variables. It may be that the associations between independent and dependent variables are 

more complex, and analysis of interaction effects in future research could enhance explanation of 

the dependent variables. For example, it may be that personal control beliefs moderate the 

relation between symptoms and nonadherence. In the present study, there would have been 

insufficient power to conduct such analyses given the number of variables examined and the 

sample size. 

The measure used to assess symptoms is another limitation of the study. The BCPT was 

developed with the aim of assessing symptoms associated with both tamoxifen and menopause. 

However, the scale also includes symptoms that are specific to surgery and chemotherapy (e.g., 

lymphodema, nausea). It may be that including these other items in the present study had the 

effect of decreasing variance in symptom attribution scores. Using a symptom measure that 

specifically assesses symptoms associated with endocrine therapy or a change in the wording of 

the BCPT to ask participants to rate the symptoms that they think are caused by endocrine 

therapy may help to disentangle symptom attribution in future studies. 

A further limitation of this study is that participants who had discontinued or switched their 

treatment during the 3-month follow-up period (n = 14) were included in the final analysis. This 

may have served to dilute symptom reports, and therefore reduce the strength of associations 

among cognitions and emotions, and symptom severity, count and attribution scores. However, 

the sample size was not large enough to warrant separate analyses. Future research with a larger 

sample and longer follow-up period would be required to include subgroup analyses of those who 

choose to switch or prematurely discontinue their endocrine therapy. Finally, the problems of 
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assessing adherence through self-report are well known (e.g., Farmer, 1999; Osterberg & Blashke, 

2005) and it is likely that findings presented here underestimate true nonadherence. This in turn 

affects the power to find factors associated with nonadherence. Future research should include 

secondary measures of adherence (e.g., prescription refill rates) to improve the reliability of 

findings. 

Despite its limitations, this study had several strengths. For example, oncologists helped to recruit 

women into the study at the point of prescription, and all participants were interviewed prior to 

initiation of adjuvant endocrine therapy. Very few participants declined participation and 

therefore, the data collected are more likely to be representative of the population of patients. 

Additionally, there was a very good retention rate, with only five participants lost to follow-up. 

This study also showed that psychological factors contribute unique variance to the experience of 

symptoms and nonadherence, as well as thoughts about stopping endocrine therapy among 

women taking adjuvant endocrine therapy. These findings have important clinical implications. 

First, they suggest that in addition to the pharmacological approaches currently in use, 

psychological supports may help women to manage their symptoms experience. Second, they 

suggest that psychological intervention may help women to stay on treatment by reducing 

symptoms that are often associated with treatment discontinuation and by improving their 

understanding of the fit between their diagnosis and treatment.  

5.10  CONCLUSIONS AND FUTURE DIRECTIONS  

The results of this study lend support to the notion that individual difference in self-regulation via 

beliefs and emotions contribute to symptom reports among women taking adjuvant endocrine 

therapy to prevent breast cancer recurrence. The interplay of these factors is highlighted by a 

quote from one of the survey participants: 

“I worry more since I’ve met people with a recurrence and I wonder if 20 years is going to be my time. I worry most 

at night. Hot flushes wake me up and then I think about tamoxifen. That makes me think about breast cancer, 

and then I think about recurrence (Participant #52).” 

Overall, this study showed that lower beliefs in personal and treatment control and higher 

perceived sensitivity to medicine predicted a wider range of symptoms, more severe symptoms 

and a greater likelihood of attributing symptoms to endocrine therapy. Other factors such as 

younger age, fear of recurrence and negative affect also predicted symptoms. However, 

multivariate analyses showed that the strongest predictors of symptom severity and count were 

symptoms at baseline as well as perceived sensitivity to medicines. In contrast, the strongest 
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predictor of symptom attribution was low personal control beliefs. These findings suggest that the 

cognitive factors that predict general symptom reports may be different from those that predict 

symptom attribution. In particular, individuals’ perceived sensitivity to medicines might drive a 

more general search for and identification of symptom experience, whereas a perceived lack of 

personal control over cancer recurrence may propel some participants to identify a specific cause 

of symptoms (i.e., endocrine therapy) in an effort to regain some control/reduce uncertainty.  

The results of this study also provide further support for the utility of the self-regulatory model in 

understanding factors associated with nonadherence, and this is the first to examine the 

association between women’s beliefs and emotions and thoughts about stopping endocrine 

therapy. The most salient findings are that symptom reports predicted both nonadherence and 

thoughts about stopping treatment, as did lower treatment control beliefs. However, results of 

multivariate analyses showed that the best predictor for thoughts about stopping endocrine 

therapy was symptom severity at follow-up, whereas, lower coherence beliefs, and the absence of 

comorbid conditions were the only significant predictors of actual nonadherence. Together these 

findings may be interpreted to mean that women who are experiencing more severe side effects 

begin to consider whether the costs of their treatment outweigh the benefits, questioning whether 

the treatment they are taking is worth the near or long-term side effects. Factors such as a lack of 

understanding of the breast cancer diagnosis (i.e., coherence beliefs) and a lack of experience in 

managing chronic illness may move women from just thinking about stopping treatment, to actual 

nonadherence. 

The results of this study have potential clinical implications. To date, most of the research has 

focused on biological or methodological explanations for observed variations in symptom reports 

among women taking adjuvant endocrine therapy. This is the first study to show that 

psychological factors contribute unique variance to symptom reports as well as to nonadherence 

and thoughts about discontinuing treatment. Recent findings from interventions conducted 

among other patient populations suggest illness perceptions are amenable to change (e.g., Petrie, 

Cameron, Ellis, Buick, & Weinman, 2002), and interventions that target illness perceptions, 

perceived sensitivity to medicine, and fear of recurrence may have a positive effect on reported 

symptoms among women taking adjuvant endocrine therapy. For example, supporting women to 

understand that they can exert personal control over breast cancer by taking their endocrine 

therapy and by engaging in positive lifestyle changes (e.g., weight loss, lowered alcohol intake) 

may reduce anxiety over recurrence and therefore symptom experience. The results of this study 

also suggest that interventions that target coherence beliefs and beliefs about medicines may 

improve adherence and reduce thoughts about stopping endocrine therapy. For example, 
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providing women with specific information about the hormone dependent nature of their breast 

cancer as well as the role of endocrine therapy in preventing hormones from fuelling cancer cell 

growth may help them to make sense of the fit between their illness and treatment. In turn, this 

may improve adherence (Petrie & Weinman, 2012).  

The finding that factors such as fear of recurrence may become more strongly associated with 

symptom reports over time emphasizes the dynamic nature of self-regulation. Furthermore, it 

suggests that targets for intervention may need to be modulated to different beliefs and emotions 

depending on the stage of the cancer treatment continuum. For example, there is evidence that 

once women finish active treatments like chemotherapy and are discharged into community care, 

their concerns about the future and the possibility of recurrence increase as they are no longer 

regularly supported by the safety net of hospital care (e.g., Stanton et al., 2005). Future research is 

needed not only to test the efficacy of interventions aimed at improving symptoms and adherence 

through manipulation of factors affecting self-regulation but also at how the timing of these 

interventions along the treatment continuum may affect outcomes. The results of this study also 

emphasise previous calls to help women manage the symptoms they experience (e.g., Cella & 

Fallowfield, 2008). The finding that baseline symptom reports are more predictive of treatment 

nonadherence than symptoms at follow-up suggests that these supports need to be provided early 

on in the continuum of care. Helping women find strategies for coping with bothersome 

symptoms may prevent symptoms from sparking thoughts about discontinuing treatment and 

improve quality of life. 

There are calls to include distress screening in routine care for cancer patients in order to identify 

those who may be having difficulty adjusting emotionally to cancer diagnosis and treatment (e.g., 

Carlson & Bultz, 2003). In fact, some have urged that patient distress be assessed as the sixth vital 

sign (Bultz et al., 2011). Ameliorating distress is important in its own right. However, the results 

of this study suggest that it may also be important to screen for key patient beliefs as these affect 

the experience of symptoms and adherence to treatment, which in turn affect cancer outcomes. 

Adding a brief “beliefs’ screening tool to distress screening may help to identify patients whose 

beliefs may not only contribute to distress but which may have important bearings on clinical 

outcomes such as the experience of treatment side effects and treatment adherence. 
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6 

GENERAL DISCUSSION 

This thesis explored factors associated with treatment nonadherence and symptom reports among 

women taking adjuvant endocrine therapy for early-stage hormone receptor positive breast 

cancer. The first study was cross-sectional in design. It investigated system, treatment and 

personal variables including patient beliefs, which might explain nonadherence to AIs, a relatively 

novel class of adjuvant endocrine therapy. Low rates of nonadherence made it difficult to detect 

significant associations among these variables. Despite this, the research is the first to show that 

illness and medication beliefs, as conceptualised through the self-regulatory model of illness, 

explain variance in nonadherence to AIs. Specifically, lower beliefs in personal control over breast 

cancer recurrence, higher beliefs in the consequences of breast cancer, and lower beliefs in the 

necessity of taking AIs were significantly associated with nonadherence. The results of Study 1 

also highlighted the significant number of women reporting side effects from AIs.  

To delve more deeply into the experience of treatment side effects and to clarify the observed 

relations between illness and medication beliefs and nonadherence to endocrine therapy, a 

prospective study was designed as the second part of the doctoral research. The study population 

included women newly diagnosed with hormone receptor positive early-stage breast cancer, who 

were naive to the effects of adjuvant endocrine therapy prior to participating in the baseline 

research. Women who were prescribed either tamoxifen or an AI were included in the study, and 

follow-up assessments were conducted three months after treatment initiation. Although a large 

constellation of factors significantly predicted symptom reports at follow-up, the strongest 

predictor of symptom count and severity was perceived sensitivity to medicine, and the strongest 

predictor of attributing symptoms to endocrine therapy (cf. side effects) was personal control 

beliefs. Similarly, several variables were significantly associated with nonadherence and thoughts 

about stopping treatment. However, the most significant predictors of nonadherence measures 

were symptom severity, coherence beliefs and better health.  

Overall, results of this research support use of the self-regulatory model of illness as a framework 

for understanding factors that influence medication nonadherence and the experience of 
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symptoms. As discussed below, these findings have potential implications for the clinical 

management of women taking adjuvant endocrine therapy.  

6.1  CLINICAL IMPLICATIONS 

6.1.1  IDENTIFYING PATIENTS AT RISK  

The results of this research suggest that it may be important to screen for patients’ beliefs about 

treatment and illness, as these affect the experience of symptoms, as well as treatment 

nonadherence, which in turn affects cancer outcomes. Specifically, by screening for patient beliefs, 

such as perceived sensitivity to medicine or low medication necessity beliefs, clinicians may be 

able to identify patients at increased risk of higher symptom reporting and medication 

nonadherence. This ‘risk assessment’ may be undertaken systematically with a brief screening tool 

delivered prior to treatment uptake. At a minimum, clinicians may wish to engage patients in brief 

discussions about medication and illness beliefs that may threaten their treatment.   

Outside of New Zealand, calls have been made to recognise distress as the sixth vital sign among 

cancer patients, and to include distress screening in routine care (e.g., Bultz et al., 2011; Carlson & 

Bultz, 2003). This approach aims to tailor treatment to the emotional needs of the patient. Adding 

a brief ‘beliefs’ screening tool to distress screening might facilitate an even more tailored 

approach. Once identified, negative beliefs may be challenged through combined beliefs change 

interventions such as cognitive behaviour therapy (CBT) and patient education. For example, 

patients who report high perceived sensitivity to medicines may be asked to challenge their global 

negative beliefs and to consider how different treatments have different active ingredients, and 

therefore, different effects on the body. By challenging global beliefs, patients’ expectancies for 

the experience of symptoms from treatment may be reduced, which in turn is likely to reduce 

symptom experience. At the same time, providing patients with symptom management strategies 

may help to reduce the severity of symptoms, which in turn may reduce treatment nonadherence. 

Identifying patients at risk is a first step to tailoring treatments to both the medical and 

psychological sides of cancer treatment, which may lead to better patient outcomes.  

6.1.2  IMPLICATIONS FOR SYMPTOM MANAGEMENT  

Side effects of adjuvant endocrine therapy are a commonly reported cause of treatment 

discontinuation, and researchers have signalled a need to minimise the toxicity of treatment so 

that women can reap its benefits while maintaining a high quality of life. Currently, strategies for 

ameliorating side effects typically focus on pharmacological approaches (e.g., Dent et al., 2011; 

Loibl, Lintermans, Dieudonné, & Neven, 2011; Miaskowski, Shokney, & Chlebowski, 2008; 
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Mortimer, 2010). However, the results of Study 2 suggest that at least some of the variance in 

symptom reports among women taking endocrine therapy may be accounted for by their 

cognitive and emotional representations of illness and medication. Therefore, it stands to reason 

that psychological interventions that combine education and cognitive change techniques, and 

which target factors such as illness and medication beliefs, as well as emotional factors such as 

fear of recurrence may help to reduce the experience of symptoms. There is evidence that patient 

beliefs are modifiable (e.g., Colagiuri et al., 2010; Johnson et al., 2007; Schelke et al., 2008), and a 

study by Kim and colleagues (2002) showed that a brief intervention based on the self-regulatory 

model of illness effectively reduced the severity of self-reported symptoms among men being 

treated for prostate cancer (Kim et al., 2002). Identifying women at risk of heightened symptom 

experience from adjuvant endocrine therapy and providing them with an intervention that 

challenges their negative beliefs while providing emotional support, may help to reduce both the 

discomfort associated with symptoms, as well as the likelihood of treatment nonadherence.  

6.1.3  IMPLICATIONS FOR THE TIMING OF PSYCHOLOGICAL SCREENING  

The results of Study 2 point to the dynamic nature of self-regulation as women progress along the 

cancer care continuum, and suggest that the relations among beliefs, emotions, treatment 

nonadherence and symptoms may change over time. For example, results showed that symptoms 

assessed at baseline were a predictor of treatment nonadherence at follow-up, whereas symptoms 

measured at follow-up were not. However, symptoms at follow-up were associated with thoughts 

about stopping endocrine therapy. The associations between fear of cancer recurrence and 

symptom reports also changed over time, becoming more strongly associated at follow-up. These 

findings suggest that one-off psychological assessments may not work to identify factors that put 

patients at risk of heightened symptom experience and treatment nonadherence.  

Patients supportive care needs change along the treatment continuum, and there is some evidence 

that needs intensify as patients are discharged from active treatment to follow-up care (e.g., 

Stanton et al., 2005). Acknowledging cancer patients’ changing needs over time, the National 

Comprehensive Cancer Network guidelines for the management of psychological distress 

recommend ‘routine’ screening as part of ongoing care (e.g., Holland & Bultz, 2007). Recent 

research indicates that routine screening improves communication between clinicians and their 

patients and may increase referrals to psychosocial services (Carlson, Waller, & Mitchell, 2012). 

Findings from this research support the argument for routine screening and suggest that multiple 

assessments that capture the dynamic nature of self-regulation may help to identify women who 

are in need of additional support to address beliefs and emotions that challenge quality of life and 

that affect clinically relevant outcomes.  
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6.2  FUTURE DIRECTIONS  

The current research showed that emotional and cognitive representations of illness and 

medication were associated with clinically relevant outcomes among women taking adjuvant 

endocrine therapy for breast cancer. According to the self-regulatory model, individual differences 

in coping style will also affect behaviours aimed at self-regulation, and future research should 

examine coping style as a potential moderator of the observed associations in this research. 

Similarly, other individual difference factors such as personality, prior experience with illness and 

social influence/support influence self-regulation (e.g., Leventhal et al., 1980; Leventhal et al., 

2011), and it may be that these factors influence women’s adherence behaviour and symptom 

experience. These possibilities require testing in future research. Additionally, future studies to 

replicate findings from the current research may be warranted given that the illness perceptions 

associated with nonadherence were different in Study 1 (i.e., personal control, consequences and 

causal beliefs) and Study 2 (i.e., coherence and treatment control beliefs).  

Assuming that the findings from Study 2 are more robust because of its prospective design, they 

signal the potential benefit of interventions designed to support women to hold more positive 

beliefs about their medication and illness, as well as to support management of emotions such as 

fear of recurrence. Research in other patient populations suggests that illness perceptions are 

amenable to change (e.g., Petrie et al., 2002), and it may be that interventions that target illness 

perceptions, perceived sensitivity to medicine, and medication beliefs have a positive effect on 

reported symptoms and nonadherence among women taking adjuvant endocrine therapy. For 

example, providing women with specific information about the hormone dependent nature of 

their breast cancer, and the role of endocrine therapy in preventing hormones from fuelling 

cancer cell growth may improve their breast cancer coherence and treatment control beliefs, 

thereby helping them to make sense of the fit between their illness and treatment. In turn, this 

may improve adherence (Petrie & Weinman, 2012). To date, there have been no studies designed 

to test the effects of beliefs change interventions on symptom reports or on nonadherence among 

women undergoing adjuvant endocrine therapy; this is an area for further research.  

Future research is needed not only to test the efficacy of interventions aimed at improving 

symptoms and adherence through manipulation of cognitions and emotions, but also at how the 

timing and target of these interventions along the treatment continuum may affect outcomes. As 

discussed above, the results of this research showed that some variables had stronger associations 

with outcomes depending on the timing of assessment. For example, baseline medication beliefs 

as well as symptom severity at follow-up were significant predictors of thoughts about stopping 

endocrine therapy. Therefore, an intervention that targets beliefs about medicines early on, but 
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which also helps women to manage their symptoms over time may be effective in reducing 

thoughts about stopping endocrine therapy. Similarly, the finding that fear of recurrence was 

more strongly associated with symptoms at follow-up suggests that women may need support to 

manage their fear and possible hyper-vigilance for symptoms once active treatments such as 

chemotherapy and radiotherapy have stopped. 

Currently, distress screening and subsequent referral in clinical practice is guided by measurement 

‘cut-offs’. Patients who score higher than a defined cut-off score are classified as ‘distressed’ and 

of requiring further assistance. Future research to develop and test interventions aimed at 

reducing the burden of symptoms and improving adherence to endocrine therapy should examine 

which scores on measures of cognitive and emotional representations are clinically meaningful, 

and use these to establish cut-off scores that guide subsequent support. Additionally, the 

feasibility of including screening and intervention as part of usual care should be explored. Given 

the challenges associated with implementing assessment and delivery of standard psychosocial 

services in clinical oncology practice (e.g., Carlson et al., 2012), the development of interventions 

using alternative methodologies such as telephone or web-based support should also be explored. 

These latter approaches would have the added benefit of cost effectiveness through reductions in 

ongoing staffing costs.  

6.3  CONCLUSION  

The incidence of breast cancer is rising, and approximately 80% of breast cancers are hormone 

receptor positive (e.g., Dowsett et al., 2010; Jemal et al., 2011). This means that most women who 

are diagnosed with breast cancer will receive some form of adjuvant endocrine therapy aimed at 

reducing the risk of recurrence. Current guidelines suggest that treatment include an AI, 

tamoxifen, or a combination of both treatments for a period of five years, and there is ample 

evidence for the efficacy of these treatments in reducing the morbidity and mortality associated 

with recurrence (e.g., Dowsett et al., 2010; Jakesz et al., 2008; Goss et al., 2005). However, 

research has also shown that nonadherence to endocrine therapy is a significant problem (e.g., 

Hershman et al., 2011). 

Many researchers have explored causes of nonadherence to adjuvant endocrine therapy, and the 

most commonly cited cause is treatment side effects (e.g., Demissie et al., 2001; Dent et al., 2007; 

Kahn et al., 2007; Lash et al., 2006; Van Herk-Sukel et al., 2010). Some studies have explored 

other treatment factors and various system and personal factors that may influence treatment 

adherence, but most of these have focused on tamoxifen rather than AIs, and none have explored 

the association between illness perceptions and beliefs about medicines on adherence to AIs. The 
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first study of this doctoral research addressed this gap by assessing the associations of personal, 

treatment, and system factors among postmenopausal women taking AIs for early-stage breast 

cancer. Rates of nonadherence were low in this study, but in line with those presented in other 

research using patient self-report to measure adherence (e.g., Grunfeld et al., 2005; Murthey et al., 

2002). Despite a lack of variation in the data, results of Study 1 showed that illness perceptions 

and beliefs about medicines were significantly associated with nonadherence to AIs. Results also 

highlighted the significant proportion of women reporting side effects from their treatment. 

There is evidence that in addition to affecting treatment adherence, psychosocial factors can 

influence the experience of symptoms. Indeed, research has shown that cognitive and emotional 

representations as described by the self-regulatory model of illness can affect the way that cancer 

patients undergoing chemotherapy or radiotherapy perceive and experience symptoms. However, 

research has not linked cognitions and emotions to the experience of symptoms among women 

taking adjuvant endocrine therapy for early-stage breast cancer. Therefore, Study 2 was designed 

to prospectively assess the associations between cognitive and emotional representations, such as 

illness and medication beliefs and fear of recurrence, on symptom reports. Additionally, it was 

designed to clarify the observed relations between illness and medication beliefs and 

nonadherence to endocrine therapy observed in Study 1. 

Results of Study 2 support use of the self-regulatory model as a framework for assessing factors 

that predict symptoms and nonadherence among women taking adjuvant endocrine therapy for 

breast cancer. Specifically, results showed that factors, such as illness and medication beliefs, fear 

of recurrence, and negative affect were significantly associated with symptom reports. However, 

participants’ perceived sensitivity to medicine was the most significant predictor of symptom 

severity and count, whereas personal control beliefs predicted symptom attribution to endocrine 

therapy. Illness perceptions, medication beliefs, and symptom severity and count were also 

significantly associated with nonadherence to treatment. However, participants’ understanding of 

their diagnosis (coherence beliefs) was the most significant predictor of nonadherence, and 

symptom severity was the most significant predictor of thoughts about stopping endocrine 

therapy. The fact that symptoms attributed to endocrine therapy (cf. side effects) were not 

associated with nonadherence measures suggests that it may be a more general symptom 

experience that is driving treatment nonadherence. 

Taken together, the results of this research have some important implications for the management 

of symptoms and nonadherence among women taking adjuvant endocrine therapy. First, they 

suggest that pharmacological approaches alone may be insufficient to help women manage their 

experience of symptoms while undergoing endocrine therapy. Second, they support previous calls 
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to help women to adhere to their treatment through better management of symptoms from 

treatment. Third, the results indicate that negative illness and medication beliefs predict variance 

in treatment nonadherence and may be viable targets for interventions designed to improve 

adherence to endocrine therapy. Finally, the results of this research give further insight into the 

importance of addressing psychological factors in clinical practise, not only to enhance patients’ 

emotional wellbeing, but also to improve their clinical outcomes. Psychological assessment and 

support is a valid and important part of the cancer care continuum.  
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APPENDIX F  –  REMINDER LETTER  
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APPENDIX G  –  INTERCORRELATIONS AMONG PREDICTOR VARIABLES &  NONADHERENCE (STUDY 1) 

Note. BIPQ, Brief Illness Perceptions Questionnaire; AI, Aromatase Inhibitor; *p ≤ .05; **p ≤ .01.  

  

Measure 1 2 3 4 5 6 7 

1. BIPQ  – Personal Control –       

2. Time on AI .13 –      

3. BMQ – Necessity Beliefs .16 .13 –     

4. BIPQ  – Cause (Lifestyle) .01 -.04 -.01 –    

5. Ethnicity (Māori/Pacific = 1; 

Other = 0)  

.18* .08 .23* .28** –   

6. BIPQ  – Consequences .07 -.09 .23* .08 .12 –  

7. Nonadherence (Yes = 1; No = 0) .22** -.16 -.20* .17 .21 .20* – 
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APPENDIX H  –  STUDY 2  INVITATION  
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APPENDIX J  –  BASELINE QUESTIONNAIRE  
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APPENDIX K  –  FOLLOW-UP QUESTIONNAIRE  
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APPENDIX L  –  SUMMARY OF INTERCORRELATIONS AMONG PREDICTOR VARIABLES &  SYMPTOM SEVERITY 

SCORES (STUDY 2) 

Measure 1 2 3 4 5 6 7 8 9 10 

1. Side Effect Severity (Baseline) –          

2. PSM .29*** –         

3. Negative affect .30*** .09 –        

4. BIPQ – Treatment Control -.20* .11 -.09 –       

5. BIPQ – Genetics Cause -.13 .02 -.02 -.04 –      

6. BIPQ – Personal Control -.19* .06 -.12 .29*** .05 –     

7. BIPQ – Concern  .22* .11 .31*** .02 .00 -.15 –    

8. BIPQ – Emotion  .21* .11 .40*** .10 .04 -.21* .57*** –   

9. BIPQ – Consequences  .34*** .19* .34*** .00 -.16 -.03 .48*** .57*** –  

10. Side Effect Severity (Follow-up) .65*** .28** .28** -.22* -.15 -.20* .21* .23** .20** – 

Note. PSM, Perceived Sensitivity to Medicines Scale; BIPQ, Brief Illness Perceptions Questionnaire; *p ≤ .05; **p ≤ .01; ***p ≤ .001. 
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APPENDIX M  –  SUMMARY OF INTERCORRELATIONS AMONG PREDICTOR VARIABLES &  SYMPTOM COUNT 

(STUDY 2) 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 

1. Side Effect Count (Baseline) –            

2. PSM .26** –           

3. Negative affect .31*** .09 –          

4. BIPQ – Personal Control -.14 .06 -.12 –         

5. Fear of Recurrence .21* .16 .42*** -.08 –        

6. BIPQ – Concern .23** .11 .31** -.15 .51*** –       

7. BIPQ – Treatment Control -.20* .11 -.09 .29*** .04 .02 –      

8. BIPQ – Emotion  .20* .11 .40*** -.21* .53*** .57*** .10 –     

9. Chemotherapy (No = 0, Yes = 1) -.44*** .04 -.18* .00 -.07 -.13 .24** .10 –    

10. BIPQ – Consequences .35** .19* .34*** -.03 .35*** .46*** .00 .57*** -.12 –   

11. Age -.37*** -.15 -.21* -.03 -.25** -.23** .24** -.18 .37*** -.22* –  

12. Side Effect Count (Follow-up) .64*** .27** .31*** -.21* .18* .23** -.20* .21* -.22* .27** -.22* – 

Note. PSM, Perceived Sensitivity to Medicines Scale; BIPQ, Brief Illness Perceptions Questionnaire; *p ≤ .05; **p ≤ .01; ***p ≤ .001. 
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APPENDIX N  –  SUMMARY OF INTERCORRELATIONS AMONG PREDICTOR VARIABLES &  SYMPTOM 

ATTRIBUTION (STUDY 2) 

Measure 1 2 3 4 5 

1. BIPQ – Personal Control –     

2. PSM .06 –    

3. BIPQ – Treatment Control .29*** .11 –   

4. Age -.03 -.15 .24** –  

5. Symptom Attribution  -.21* .14 -.23** -.19* – 

Note. PSM, Perceived Sensitivity to Medicines Scale; BIPQ, Brief Illness Perceptions Questionnaire; *p ≤ .05; **p ≤ .01; ***p ≤ .001. 
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APPENDIX O  –  SUMMARY OF INTERCORRELATIONS AMONG PREDICTOR VARIABLES AND NONADHERENCE 

(STUDY 2) 

Measure 1 2 3 4 5 6 7 8 

1. BIPQ - Coherence –        

2. Comorbidity (Yes = 1; No = 0) .05 –       

3.  BIPQ – Treatment Control .23** .22** –      

4.  BIPQ – Pollution Cause -.06 .11 -.21* –     

5. Symptom Severity (Baseline) .01 -.06 -.20* -.06 –    

6. Symptom Count (Baseline) -.03 -.12 -.20* -.02 .90*** –   

7. Age  .04 .35*** .24** -.09 -.32*** -.37*** –  

8. Nonadherence (Yes = 1; No = 0) -.25** -.22* -.30*** .22* .18* .20* -.22* – 

Note. BIPQ, Brief Illness Perceptions Questionnaire; *p ≤ .05; **p ≤ .01; ***p ≤ .001. 
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APPENDIX P  –  SUMMARY OF INTERCORRELATIONS AMONG PREDICTOR VARIABLES &  THOUGHTS ABOUT 

STOPPING TREATMENT (STUDY 2) 

Measure 1 2 3 4 5 

1. Symptom Severity (Follow-up) –     

2. BIPQ – Treatment Control -.22* –    

3. BMQ – Concerns .18 -.06 –   

4. BMQ – Necessity .03 .41*** .03 –  

5. Thoughts about Stopping ET  .24** -.26** .21* -.19* – 

Note. BIPQ, Brief Illness Perceptions Questionnaire; BMQ, Beliefs about Medicines Questionnaire; ET, Endocrine Therapy; *p ≤ .05; **p ≤ .01; ***p ≤ .001. 
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