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Abstract 

Introduction 

With numerous treatment advances, many breast cancer patients can expect 

to be long-term survivors; however, quality of life, including potential loss 

of fertility after treatment, is an important consideration when making such 

treatment decisions. 

This study hypothesised that young women with good prognosis hormone 

dependent breast cancer had better quality of life outcomes, fewer side 

effects and less decisional regret when choosing Goserelin, compared with 

women choosing chemotherapy. 

Materials and methods 

Pre-menopausal women aged 47 years or younger with good prognosis 

breast cancer were identified across five Australian treatment centres.  

A total of 28 women participated, after choosing their treatment (adjuvant 

systemic chemotherapy and Tamoxifen or endocrine only therapy with 

Goserelin and Tamoxifen). 

Study participants completed a number of quality of life questionnaires 

(FACT-B and FACT-ES; FSAQ and GMS) and a demographic 

questionnaire at study entry, 6, 12 and 24 months. Decision conflict was 
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measured at study entry and decision regret at the end of the 2-year study 

period. 

Semi-structured telephone interviews were also conducted with as many 

participants as possible and analysed to identify common themes using 

thematic analysis. 

The main analysis was based on a longitudinal mixed model regression 

analysis with maximum likelihood estimation over four repeat observations 

(study entry, 6, 12 and 24 months). Multivariable longitudinal linear mixed 

models and linear random effects models were used as this approach is 

resistant to bias from missing values. 

Results 

While the overall sample size was relatively small, a number of insights and 

useful information were surmised. Overall, quality of life was an issue for 

all participants over the two year period, not just Goserelin participants.  

Survival was a major factor influencing the decision making process for 

participants, whether for the participants’ own benefits or, for many, their 

families as well. Women who had children were more likely to accept the 

treatment recommended by their clinician, particularly for those with older 

or grown up children, suggesting they would deal with side effects only ‘if 

and when’ they were an issue.  
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Analysis of the FACT-B and FACT-ES scales were difficult to quantify 

because of the small number of participants and a number of the scales 

reported similar findings between the two groups. Overall, the data 

suggested there to be little difference in quality of life between the two 

groups.  

Length of time side effects persisted was a concern, regardless of treatment 

group.  However, Goserelin participants reported many side effects that 

lasted not only the 2-year duration of Goserelin injections, but longer, 

resulting in the potential for decreased quality of life over and beyond the 

treatment period.  

The results from the sexual activity questionnaire suggested that while 

participants became more sexually active at 24 months compared with 

baseline, those returning to sexual activity did not find it as pleasurable. 

Less sexual satisfaction, including lower levels of sexual function, 

decreased libido, difficulty reaching orgasm and less overall sexual 

satisfaction was reported and similar discussions were raised with those 

interviewed.   

Some women reported making their decisions based on not wanting 

chemotherapy and therefore being prepared to accept any other treatment as 

an alternative, rather than being guided by the evidence for best practice.  
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Of note, chemotherapy participants reported more decision conflict as a 

result of higher scores within the subscales (uncertainty, being informed, 

values clarity and support, effective decision).  

General discussion 

With younger women, the long-term psychosocial consequences and 

implications of the disease and its treatment can be different than those in 

older women, resulting in different patient needs. As more women delay 

childbirth, the number of women who are diagnosed with the disease and 

not yet started a family is therefore likely to increase, making future 

treatment decisions more difficult for them. 

The findings from this research study suggest instead, that young women 

with good prognosis hormone dependent breast cancer choosing Goserelin 

had similar, not better quality of life outcomes to chemotherapy 

participants. Goserelin participants also reported similar, possibly higher 

side effects compared with the chemotherapy participants. However, there 

was no difference with decisional regret between participants choosing 

chemotherapy or Goserelin. 
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Future directions 

Given an ageing population in Australia and worldwide, the number of 

females diagnosed with breast cancer is expected to increase. Women 

therefore need access to age-appropriate information about treatment and 

psychosocial support, particularly for pre-menopausal women still 

considering their fertility and potential desire for a family, thus making the 

decision making process more difficult. 

Improved survival from breast cancer treatments has led to an increasing 

focus on survivorship issues. The findings from this research will be used as 

a basis to assist younger women make informed, evidence-based decisions 

regarding treatments after taking quality of life, side effects, survival and 

the impact of treatments on subsequent fertility into consideration. 
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1. Introduction 

This chapter contains a brief background about breast cancer and provides 

the context for the aims, objectives and potential benefits of this research 

study. 

1.1. Background 

Breast cancer is a major cause of illness and death for women in Australia. 

It results from abnormal cell growth in the ducts or lobules [1-3] and, while 

there are several different types, this study investigates women with early 

breast cancer. Breast cancer affects many people, either directly – women 

who have been diagnosed with the disease – or indirectly – a family 

member, friend, colleague or carer of a woman with breast cancer. 

Breast cancer is therefore a topic of interest to many individuals, including 

younger women and, as a result, is a continuing priority issue for the 

Australian health system. Improvements in breast cancer detection and 

more effective treatments are the best options for preventing premature 

mortality.[4] 

1.1.1. Breast cancer statistics 

Breast cancer remains the most common cancer diagnosed among women 

in Australia.[1, 5, 6] In 2009, the Australian Institute of Health and Welfare 

(AIHW) estimated breast cancer affected up to one in eight women by the 
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age of 85 and the average age of diagnosis was 60.7 years.[1, 7] More 

recently, 2012 data estimate the most commonly diagnosed cancers in 

women to be breast (27%), bowel (13%) and melanoma (9%), with these 

making up approximately 50% of all female cancer diagnoses.[8] WA 

figures from 2010 were similar, with breast (31%), bowel (12%) and 

melanoma (8%) also making up approximately 50% of all female cancers 

diagnosed.[9] 

Having reviewed previous data, it would appear the absolute number of 

breast cancer cases is increasing. In 2008, the AIHW reported 13,567 new 

breast cancer cases and, as a result of our ageing population and increasing 

population size, they estimate this to increase to more than 14,000 in 2012, 

and more than 17,000 by 2020.[8] 

In Australia, the number of new breast cancers in females more than 

doubled from 5,310 to 13,567 between 1982 and 2008.[8] Of the 143,813 

deaths registered in Australia in 2010, cancer accounted for 30% of all 

deaths and, for women, breast cancer accounted for 15% of all female 

cancer deaths in Australia, second only to lung cancer (17%).[7] 

While breast cancer is often referred to as a disease of older women, 

American and Australian sources have suggested approximately 25% of 

incident cases occur in women younger than 50 years.[8, 10-12] With an 

increasing population, the number of younger women diagnosed with breast 

cancer has also increased.[12] Approximately 1500 women in Australia 
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aged 45 years or younger are diagnosed with breast cancer each year.[13, 

14] 

Widespread screening, leading to earlier detection, as well as treatment 

advances in adjuvant chemotherapy and endocrine therapy saw a decline in 

breast cancer mortality in the USA,[12, 15] with similar findings of reduced 

mortality in the Australian breast cancer population. 

While longer survival rates post breast cancer diagnosis were seen with the 

5-year relative survival rate increasing from 72% between 1982-1987 to 

89% between 2006-2010 in Australian women,[8] the 5-year relative 

survival from breast cancer in females younger than 40 years was actually 

significantly lower.[8] 

Using data collected between 1997 and 2006, the AIHW also reported a 

5-year relative survival rate greater than 90% for women with breast cancer 

tumours between 1-19mm (98% 0-10mm tumours; 95% 11-15mm tumours; 

93% 16-19mm tumours). The 5-year relative survival rate dropped to 88% 

for women with tumours 20-29mm in size and 73% for women with 

tumours 30mm or greater.[8] 
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1.2. Hypothesis 

Young women with good prognosis hormone dependent breast cancer have 

better quality of life outcomes, fewer side effects and less decisional regret 

when choosing Goserelin compared with those choosing chemotherapy. 

1.3. Aims and objectives 

The aim of this study was to establish whether young women with hormone 

dependent, good prognosis, early breast cancer choosing endocrine therapy 

with 2 years of medical ovarian suppression (for example using Goserelin) 

+/- Tamoxifen have a better quality of life, fewer side effects and less 

decisional regret than those choosing chemotherapy +/- Tamoxifen. 

To date, no studies have evaluated a comprehensive set of factors around 

the treatment of young women with good prognosis breast cancer. Such 

factors include patient preferences, side effects (including ovarian 

function), disease outcomes decision making and decision regret. This 

study will compare these factors in women choosing either the endocrine 

therapy Goserelin or chemotherapy. 
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2. Literature review 

2.1. Defining younger women 

There are many classifications used to term ‘younger’ or ‘older’ women 

when discussing breast cancer, thus definition is a challenge.[11, 16, 17] 

While the National Breast Cancer Centre suggested “there is no accepted 

definition of ‘young’ in the context of breast cancer”(2004, p6),[18] Cancer 

Australia use a broad definition based on research by Dunn and Steginga 

[19] whereby a ‘young’ woman is defined as having young children not yet 

in high school, or having not reached menopause, or being of childbearing 

age. Research studies often define women based on menopausal status, with 

younger women being pre-menopausal and older women 

post-menopausal.[18] Others may select older or younger than a designated 

age, often 50, which is also the age at which BreastScreen invites women 

for free screening mammograms. In a 2009 systematic review, Peate et al. 

identified 12 studies with a number of different definitions of ‘young’, 

including 50 years or younger, 40 years or younger, 45 years or younger, 

pre-menopausal or pre- or peri-menopausal.[16] 

Because breast cancer biology and management is different in younger 

women, the long-term psychosocial consequences and implications of the 

disease and its treatment are also different, translating into different 

research needs [4] for this population. In addition, women under the age of 
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40 are not regularly screened because the risk of breast cancer is low 

compared to that of older women and mammographic screening is not as 

effective as breast cancers are more difficult to detect in younger women.[2, 

20, 21] Therefore, breast cancers that do present in this younger age group 

can be more advanced and problematic. 

As noted in a 2003 National Breast Cancer Foundation (NBCF) report, 

advocacy groups such as the Young Breast Cancer Action Group identified 

a number of key research priorities for younger women. These included 

effective diagnostic tools; management of long-term effects of treatment; 

the impact of treatments on fertility; information needs; the impact of 

pregnancy; genetic implications; and survivorship issues, including an 

emphasis on the importance of informing the community that breast cancer 

also affects young women.[22] Another organisation, the Young Survival 

Coalition, is an international group that also helps increase awareness about 

the issues faced by young women and puts these women in contact with 

local support groups.[23] 

2.1.1. Recruitment age – ‘47 years or younger’ 

For the purposes of this study, women were eligible if aged 47 years or 

younger. Initially, having reviewed the literature, women were recruited if 

aged 45 years or younger. However, when reviewing tumour information at 

multidisciplinary meetings (MDMs), there were a number of good 

prognosis pre-menopausal, breast cancer patients aged 46 or 47 years but 
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initially deemed ineligible because of age. Ethics approval was given to 

increase the age of recruitment to 47. 

While the researchers cannot predict the level of concern young women 

may have about the impact of treatment on reproductive health, it was 

anticipated to still be important for them as they weighed up their treatment 

options. Potential survival benefits, when compared with the possibility of 

potentially permanent early menopause, were of particular importance as 

treatment-induced menopause was often more severe compared with a 

natural menopause,[10, 24, 25] and it has significant health implications 

including heart disease and/or osteoporosis.[26, 27] 

2.2. Systemic adjuvant breast cancer treatments 

post-surgery 

The aim of treatment is to remove the breast cancer and any cancer cells that 

may be left in the breast, axilla (armpit) or other parts of the body but cannot 

be detected. Treatment may involve breast surgery (including surgery to the 

axilla), radiotherapy, chemotherapy, hormonal therapies and targeted 

therapies, depending on the type of cancer identified.[28] 

While past studies reported 75-80% of women presenting with breast 

cancer had estrogen-receptor (ER)-positive, early breast cancer,[29] 

Sydney-based researchers at the Garvan Institute reported a slightly lower 

figure of 70%. These women with ER-positive breast cancers would benefit 
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from adjuvant hormonal therapy – which may include Tamoxifen and 

ovarian suppression in pre-menopausal women [30] – to reduce recurrence 

rates and improve overall survival (OS).[16, 31] 

As this research study focussed on women being offered chemotherapy or 

Goserelin, radiotherapy and other targeted therapies were not discussed 

within this literature review. 

2.2.1. Chemotherapy 

For women with early breast cancer, treatment with chemotherapy is 

recommended where there is a risk that cancer cells may have spread 

outside the breast and regional lymph nodes,[28] to lower the risk of local 

or distant recurrence and to increase the chance of breast cancer 

survival.[28] With numerous randomised trials of adjuvant chemotherapy 

following patients over decades, the Early Breast Cancer Trialists’ 

Collaborative Group (EBCTCG)[32] conducted meta-analysis to 

demonstrate that adjuvant systemic therapy did improve disease free 

survival (DFS) and OS.[15] 

While chemotherapy is a recommended treatment, the risk for ovarian 

failure due to chemotherapy is much higher in women closer to the average 

age of natural menopause (51 years in white non-smoking women),[11] as 

chemotherapy causes ovarian damage. This can range from follicular 

damage with preservation of menstrual periods, temporary amenorrhea or 
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cessation of periods, irregular menses (peri-menopause) to complete 

ovarian failure or menopause.[10, 11, 15] 

Early studies of pre-menopausal women with low-risk ER-positive tumours 

looked at cyclophosphamide methotrexate fluorouracil (CMF) 

chemotherapy compared with Goserelin, and it was found that the absolute 

benefits of using CMF appeared to be of similar scale to Goserelin. 

However, there was some suggestion that in young women, CMF 

chemotherapy alone was inferior, after six large randomised controlled 

trials showed DFS was comparable using ovarian suppression with or 

without Tamoxifen, as opposed to CMF chemotherapy.[33-38] 

It can therefore be concluded that younger women with ER-positive 

tumours should be given information about all treatment options, including 

ovarian suppression with Goserelin,[23] to provide them with all options 

for their decision making process. 

2.2.2. Ovarian suppression 

Estrogen is one of the main female hormones regulating reproduction and is 

produced by the ovaries in pre-menopausal women.[39] The simplest, yet 

most invasive method of endocrine therapy is surgical removal of the 

ovaries, also known as an oophorectomy. Removing the main estrogen 

source means better survival rates for women with ER-positive cancer;[39] 

however, various researchers, including von Minckwitz et al. (2011, p2141) 

believed many women would reject surgical approaches for ovarian 
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suppression despite the known benefits, where other medical options were 

available.[40] 

Historically, ovarian ablation was effectively used to obtain tumour 

regression and control symptoms [41] but, removal of the ovaries would be 

considered an extreme measure for many younger women who may still be 

contemplating a family or may be concerned with the menopausal effects 

associated with becoming post-menopausal. The use of ovarian ablation or 

Tamoxifen was thought to achieve comparable results, especially in 

patients with ER-positive tumours.[42] Ovarian ablation was also 

associated with a reasonably large positive effect on both DFS and OS in 

both node-positive and node-negative pre-menopausal women.[43] 

Temporary ovarian suppression by decreasing the estrogen production from 

the ovaries with the use of a gonadotropin-releasing hormone (GnRH) 

analogue was considered a beneficial alternative to chemotherapy in 

pre-menopausal women with hormone receptor-positive early stage breast 

cancer.[44, 45] Suppressing ovarian function with GnRH analogues, with 

or without Tamoxifen, was shown to have a significant effect on reducing 

breast cancer relapse and prolonging survival.[41] 

Goserelin is a GnRH analogue, also known as a luteinizing hormone 

releasing hormone (LHRH) agonist.[46, 47] The role of Goserelin is to 

disrupt the hypothalamic pituitary ovarian axis (Figure 2.1)[48] and stop the 

production of ovarian estrogen.[23, 40, 49] In a 2007 systematic review, 
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analysis revealed a 13% reduction in recurrence and a 15% reduction in 

death after recurrence in women given an GnRH analogue with Tamoxifen, 

chemotherapy or both.[49] 

Figure 2.1 Interactions and feedback between the hypothalamus, pituitary 
gland and uterus in pre-menopausal women[48] 

 

 

This study also showed that treatment with Goserelin avoided the 

associated long-term complications of ovarian ablation in most cases and 

that women resumed their ovarian function after completing their 

treatment.[11, 50] Therefore, because of the temporary effects of Goserelin, 

its use for ovarian suppression may be considered a more attractive option 

for younger women [51] who may still be considering having a family or 

limiting menopausal effects. 

When compared directly with adjuvant chemotherapy, GnRH analogues 

were of similar benefit, although the effects of GnRH analogues were 
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greater in younger women than those older than 45 years.[51] 

Pre-menopausal women who have ovarian ablation are, at least in the 

absence of chemotherapy, significantly more likely to survive 

long-term.[52] 

In a relatively large phase III trial, Goserelin was shown to be as effective as 

surgical ovarian ablation in the treatment of metastatic breast cancer.[43] 

The Zoladex Early Breast Cancer Research Association (ZEBRA) trial also 

established Goserelin as an effective alternative for the treatment of early 

breast cancer in pre-menopausal, node-positive and ER-positive 

patients.[50] Another trial, the Zoladex in pre-menopausal patients (ZIPP) 

trial, was conducted jointly by four breast cancer study groups[53] and also 

found reductions in the long-term risk of breast cancer recurrence in 

pre-menopausal women with early breast cancer.[49] 

Randomised clinical trials reported oophorectomy, Goserelin and 

Tamoxifen as effective adjuvant treatments for pre-menopausal women 

with early stage breast cancer.[21, 54, 55] A study by Jakesz et al.[50] 

identified similar outcomes for women allocated to receive ovarian ablation 

or CMF, and that combined ovarian suppression with Goserelin and 

Tamoxifen was considered to be at least as effective as chemotherapy with 

CMF.[50] However, it was unclear how GnRH analogues would compare 

against newer chemotherapy regimens when taken with Tamoxifen.[23] 



 

– 13 – 

In addition, upcoming results from the suppression of ovarian function trial 

(SOFT) and Tamoxifen and Exemestane trial (TEXT) conducted by the 

International Breast Cancer Study Group (IBCSG) will help researchers to 

understand whether adjuvant combinations of chemotherapy and endocrine 

strategies improves results over single modality treatments.[55, 56] 

Ovarian suppression with Goserelin therefore remains a reasonable option 

for pre-menopausal women who decline adjuvant therapy [15] and provides 

a valid option for women who may fear chemotherapy for whatever reason. 

On-going development and support of clinical trials in this area will 

continue to provide answers about the different treatments offered to this 

younger group of women. 

2.2.3. Tamoxifen 

Tamoxifen is an oral endocrine or hormonal therapy, also referred to as a 

selective ER modulator (SERM) which works by blocking the ER thus 

preventing the downstream stimulatory effects of estrogen on breast cancer 

cells. 

Tamoxifen was extensively tested and has demonstrated a significant 

long-term benefit for patients with both early and advanced ER and/or 

progesterone receptor (PR) positive breast cancer,[40, 41] including a 

proportional reduction in the risk for recurrence and mortality.[15] 
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Until recently, 5 years of adjuvant Tamoxifen for women with ER and/or 

PR positive breast cancer was recognised as a standard treatment [56], with 

studies showing it significantly reduced the rate of recurrence during 

treatment and into the following 10 years, thus reducing breast cancer 

mortality.[57] More recently, the global adjuvant Tamoxifen: longer 

against shorter (ATLAS) trial tested the long-term effects of continuing 

adjuvant Tamoxifen to 10 years versus stopping after 5 years of treatment. 

It found this further reduced recurrence and mortality, particularly after 10 

years,[57] suggesting that, in the future, treatment centres may change their 

procedures and offer patients Tamoxifen for 10 rather than 5 years as part of 

their adjuvant therapy, at least for a sub population of women at higher risk 

of relapse or of a second primary. 

2.3. Quality of life issues 

A younger breast cancer diagnosis often means longer survivorship after 

treatment, resulting in quite different physical, emotional and psychosocial 

needs of young breast cancer survivors compared with older breast cancer 

survivors.[22, 23] 

The likelihood of younger women anticipating a serious disease like breast 

cancer is low. Therefore many who are diagnosed find the prospect of early 

mortality as a huge challenge, not to mention the disruption to one’s 

lifestyle, particularly where there are physical demands such as taking care 
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of children or working full time [23] or, as with many, juggling both, 

therefore making treatment all that harder. 

While there are many side effects associated with breast cancer treatments, 

many women are affected differently, with some experiencing none, some 

or many symptoms depending on the regimen given. Hair loss (alopecia), 

nausea, vomiting and fatigue are the most recognised non-menopausal 

chemotherapy side effects, with others including skin problems, bone 

marrow suppression, infection, memory and concentration changes and/or 

nerve and muscle effects.[15, 58] Lethargy and nausea are also noted side 

effects of Goserelin, and nausea and vomiting are commonly reported side 

effects of Tamoxifen.[59] 

In addition to physical concerns, issues surrounding fertility also raise 

emotional concerns for younger women. The impact of treatment on 

reproductive health, including possible infertility, may contribute to 

changes in emotional well-being (EWB). This is particularly the case with 

treatment-related menopause which was problematic for younger women 

and therefore associated with poorer emotional functioning.[21, 44, 60, 61] 

A retrospective study by Ganz et al. found women 35 years or younger 

experienced more emotional distress and had less energy than older study 

participants, even years after the initial breast cancer diagnosis.[12] 

Longer-term chemotherapy side effects include cardiomyopathies, 

neuropathies and secondary leukaemias,[15] while longer-term effects of 
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Goserelin treatment can include bone loss due to the estrogen 

suppression.[62] Women therefore need to balance associated risks with 

long-term benefits based on individual needs. 

With improved treatment regimens, women are becoming more concerned 

about quality of life issues, not just survival as in previous decades,[21] and 

are therefore finding managing their cancer and adjuvant treatment more 

complex. Adjusting to a breast cancer diagnosis can be difficult for women 

who may not only be dealing with some of these side effects, but may also 

have psychological concerns as a result of body image issues – scars 

become a daily reminder of surgery, or their reconstructed look is not as 

‘picture perfect’ as expected, leaving them feeling incomplete or less 

feminine. 

2.3.1. Menopausal symptoms in younger breast cancer patients 

With premature menopause and fertility of particular concern to young 

patients undergoing breast cancer treatment,[63, 64] it is important they 

weigh up potential survival benefits against the potential menopausal side 

effects and altered plans for child bearing.[54] 

Pre-menopausal women undergoing breast cancer treatment will likely 

become peri or post-menopausal during treatment and, while effects can 

vary between women, chemotherapy, Goserelin and Tamoxifen can all 

contribute to premature menopause. In a systematic review, 

Howard-Anderson et al. examined and identified more frequent or more 
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severe quality of life outcomes related to premature menopause, 

menopausal symptoms and infertility in women aged 50 years or 

younger.[60] Because of the sudden onset, menopausal symptoms are often 

more severe, with common side effects including hot flushes, night sweats, 

mood swings, fatigue, cognitive changes, sleep disturbances and decreased 

sexual satisfaction,[21, 31, 54, 65] all of which can impact on sexuality, 

relationships and, ultimately, impact on quality of life. 

Other associated side effects included genitourinary problems, 

psychological and psychosexual difficulties.[23, 26, 54, 61] In addition, 

sexual dysfunction is often reported, with the commonest complaint being 

vaginal dryness [23] and, while this can be debilitating for any woman, it 

can cause particular distress in younger women still expecting prime 

sexuality because of their physical age. While hot flushes are expected to 

dissipate over time, vaginal symptoms are more likely to require on-going 

treatment [10] and, while lubricants may be of assistance, encouraging 

women to use them can be difficult for clinicians. 

Chemotherapy can cause permanent menopause, but is dependent on 

factors including the chemotherapy regimen given and patients’ age at 

diagnosis. Gabriel (2010, p215) reported on a study by Goodwin et al. from 

1999 where women 35 years or younger undergoing chemotherapy were 

said to have a 15% risk of menopause compared with 40-year-old women 

who had a 40% risk of chemotherapy induced menopause.[23] 
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As with any illness, the side effects need to be balanced against potential 

benefits of chemotherapy for individual patients and, while patients turn to 

clinicians for guidance and direction based on tumour information and 

randomised studies, ultimately the patient will choose their individual 

treatment path. 

2.3.2. Fertility concerns of younger breast cancer patients 

Many women are choosing to postpone having a family,[66] as identified 

by Australian Bureau of Statistics reports, and by the number of women 

presenting with breast cancer who have not yet started or completed their 

families.[16]. The long-term effects associated with ovarian premature 

insufficiency and potential infertility, as well as conservation of ovarian 

function, is therefore a legitimate concern for younger women diagnosed 

with breast cancer.[16, 54, 67] 

As already noted, adjuvant treatments can result in varying levels of 

infertility and premature ovarian failure.[21] These fertility concerns may 

complicate the treatment decision making process for young women with 

breast cancer interested in preserving their fertility because they are still 

hoping to have children.[61] 

With adjuvant therapy of ER-positive breast cancers including 5 years of 

Tamoxifen as part of the recommended treatment and pregnancy being 

contraindicated during the treatment period, there is an associated decline in 

fertility with increasing age of women.[63] In addition, breast cancer 
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survivors may also be concerned as to whether preservation of ovarian 

function and a subsequent pregnancy could increase the risk of 

recurrence.[63, 66] 

The loss of choice about having children is a concern both common and 

unique to young women with breast cancer and the possibility of becoming 

pregnant after breast cancer is a powerful stimulus for young women to get 

well.[23, 61, 66] 

Other concerns for these women revolve around their long-term health, 

with women left wondering if they will be around in 10, 20 or 30 years to 

watch their family grow and also how their family might cope with the 

trauma of their breast cancer journey.  

For women undecided about whether to have children after their breast 

cancer treatment, they should be counselled about all fertility preservation 

options as early as possible to ensure they can be undertaken before 

adjuvant treatment commences post-surgery.[23] Fertility preservation is 

therefore a possibility and, with a multidisciplinary approach in so many 

treating centres, fertility discussions should be conducted by all treating 

clinicians including referrals to fertility specialists where appropriate, 

rather than assuming these discussions will be conducted by other clinicians 

within the team. In addition, breast cancer survivors, especially very young 

women and women without children, may also like to hear about fertility 

and ovarian function preserving options.[67] 
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2.3.3. Sexuality concerns of younger breast cancer patients 

Sexuality is a normal, healthy part of who we as individuals are and 

includes not only sexual behaviour but also our genders, our bodies and 

how they work, including our values, attitudes and beliefs about life in 

general.[68] 

Numerous studies have reported impaired sexual function in breast cancer 

patients, with younger women being more traumatised [69] because of the 

physical and emotional issues relating to the potential impact on quality of 

life, including fertility and reproductive planning, as well as the possibility 

of early onset of menopause.[70-72] While reduced sexual activity is often 

associated with the cancer treatments themselves, it can also be the result of 

other variables including age, partnership status or even a change in body 

image.[71] 

Younger women are likely to be more sexually active than older women but 

may feel clinicians give little or no emphasis to sexuality issues during 

consults. Studies have reported younger breast cancer survivors receiving 

systemic treatment to have less sexual satisfaction than healthy women, 

including lower levels of sexual function, decreased libido, difficulty 

reaching orgasm and less overall sexual satisfaction.[11] In addition, 

younger women may also have the needs of their partners to consider who 

may also be distressed about the cancer diagnosis, and are concerned about 

the impact on what may have previously been a healthy sexual relationship. 
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2.4. Decision making and decision regret 

Wanting to be involved in decision making processes is viewed as a fairly 

standard assumption and even more so when it comes to one’s health. While 

involving patients with decision making processes can be beneficial, 

resulting in reduced uncertainty or decisional conflict, improved knowledge 

and more realistic expectations of outcomes, it can also result in bad 

outcomes, leading to regret and negative emotions.[73] 

Breast cancer treatment options vary depending on factors such as the stage 

and type of breast cancer, with the main aim of systemic adjuvant treatment 

being to control any remaining disease, reduce the recurrence rate and 

improve long-term survival.[32] 

Women will be given information about treatment options and possible side 

effects, but clinicians cannot predict which side effects will occur or how 

women might tolerate them, causing difficulties when it comes to making 

decisions. Women therefore have to make systemic treatment decisions 

based on the information provided by their multidisciplinary team, 

including weighing up the possible benefits and side effects of each 

treatment.[64] Not surprisingly, this can be a difficult decision for many 

women having had their world turned upside down by their breast cancer 

diagnosis. 
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In order for women to make informed choices about cancer treatment, it is 

important to understand the processes by which they come to treatment 

decisions, the consequences of their decisions, and how this affects a large 

number of factors including quality of life, perceived and experienced side 

effects, treatment compliance and thus disease outcome. 

Most studies dealing with patients’ opinion toward alternative choices for 

cancer treatment have either concerned groups of disease free subjects 

confronted with hypothetical situations or cancer survivors interviewed 

about hypothetical choices. There have been limited prospective studies 

conducted to test the feasibility of offering cancer patients participation in 

the selection of their own treatment.[74] 

Overall quality of life may be improved in women who are given 

information about treatment benefits and side effects of the treatment 

choices available to them.[16] For women concerned about the effects of 

premature menopause (including infertility), age should be taken into 

account when considering treatment options as this may influence the 

decision making process by women and their physicians when attempting to 

balance the risk of breast cancer reoccurrence with the risk of ovarian 

failure and the desire to maintain menstrual cycling and/or fertility.[44] 

There is little information available about women’s attitudes regarding 

fertility and breast cancer and also about the extent to which attitudes about 

fertility affect treatment decisions.[61] This study will explore in detail the 
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decision making and decision regret in young women undergoing adjuvant 

treatment for early breast cancer. 

2.5. Treatment benefits and future considerations 

Adjuvant endocrine therapy reduces recurrence rates and improves OS in 

women with hormone receptor-positive, low-risk breast cancer, with the 

absolute benefits for an individual woman depending on her baseline risk of 

recurrence. 

The absolute benefits of chemotherapy are of similar magnitude, although 

some work suggests chemotherapy alone is inferior in very young women, 

probably because of insufficient endocrine blockade in women with 

hormone dependent cancer. Six large randomised controlled trials 

suggested that ovarian suppression plus or minus Tamoxifen has 

comparable DFS benefits to CMF chemotherapy, at least in pre-menopausal 

women with lower risk ER-positive tumours.[15] 

With the number of females diagnosed with breast cancer expected to 

increase given our ageing population, it is important to ensure women have 

access to age-appropriate information about treatment and psychosocial 

support, particularly for pre-menopausal women still considering their 

fertility and potential desire for a family. 
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Improved survival from breast cancer treatments has led to an increasing 

focus on survivorship issues. This research will provide relevant data to 

assist younger women to make informed, evidence-based decisions 

regarding treatments taking into consideration quality of life, side effects, 

survival and the impact of treatment on subsequent fertility. 



 

– 25 – 

3. Methodology 

3.1. Study design 

This was a prospective study to identify treatment preferences, patient 

preferences and side effects, and decision making issues – including 

decision conflict and decision regret – in a population of young women with 

hormone dependent, good prognosis, early breast cancer and undergoing 

adjuvant systemic treatment with chemotherapy or Goserelin. 

Recruitment took place between March 2009 and December 2012 at a 

number of Australian sites including: 

 Sir Charles Gairdner Hospital (SCGH) (Western Australia (WA)) 

 Royal Perth Hospital (RPH) (WA) 

 St John of God Hospitals (SJOG) – Bunbury and Subiaco (WA) 

 Maroondah Hospital (Eastern Health, Victoria) 

 Box Hill Hospital (Eastern Health, Victoria) 

Recruitment commenced at SCGH and RPH.  With a low recruitment rate 

in the first year at these two sites, a number of additional sites were 

contacted, resulting in the two Victorian sites at Eastern Health joining, 

followed by the Bunbury and Subiaco SJOG sites.  
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Having the extra sites on board, recruiting younger low risk breast cancer 

patients for this study remained challenging and highlights the difficulties 

in recruiting this rare group of patients (e.g. young but low risk). 

3.1.1. Participants 

Pre-menopausal women aged 47 years or younger with good prognosis 

breast cancer were identified at the treating centres’ MDMs and discussed 

with the principal investigator or reported to the research officer directly by 

clinicians. In WA, the research officer attended MDMs weekly at SCGH 

and RPH and fortnightly at SJOG Subiaco. SJOG Bunbury patients were 

discussed at the RPH MDMs. 

Clinical tumour details, including pathology results and suggested 

treatments, were discussed at these MDMs and used to identify potential 

participants. Where patients in this cohort were deemed ineligible due to 

high-risk prognostic factors, clinical information, including histopathology 

and suggested treatment options presented at the WA MDMs, was recorded 

to better understand the nature and severity of breast cancer presentations 

and ascertain the percentage of patients eligible for the study. Treatment 

options were also discussed at these MDMs so it was possible to see if the 

intended treatments were taken up by patients or if they made alternative 

choices. 

In Victoria, eligible women were identified by the Eastern Health principal 

investigator. The women were given information about the study by the 
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principal investigator or study nurse and interested participants gave 

permission for their details to be forwarded to the WA study team and 

contact initiated. Participants from Victoria joining the study were added to 

the data set and sent questionnaires at relevant time points by the WA-based 

research officer. 

3.1.1.1. Inclusion criteria 

Pre-menopausal women aged 47 years or younger at diagnosis of first 

primary breast cancer were invited to participate in the study if they had a 

good prognosis ER-positive (and/or PR-positive) breast cancer and had 

undergone surgery (lumpectomy or mastectomy). 

Good prognosis cancers were clinically defined where the tumour size was 

histologically confirmed to be 2cm or less, grade I or II, and no nodal 

involvement. For the intent of the study, pre-menopausal was defined as 

‘having regular menses and/or follicle stimulating formone 

(FSH)/lutenizing hormone (LH)/oestradiol levels consistent with 

pre-menopausal status’. 

Participants also needed to be able to provide written consent and complete 

the written questionnaires. 

3.1.1.2. Exclusion criteria 

Women were excluded if they met any of the following criteria: 
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 Unstable or inadequately treated medical illness (e.g. congestive heart 

failure, angina pectoris, severe hypertension) as judged by the principal 

investigator 

 Involvement in the planning and conduct of the study 

 Previous enrolment or randomisation of treatment in the present study 

 Advanced disease at presentation (locally advanced or distant 

metastases) 

 Pregnancy at presentation 

 Lack of informed consent 

 Life expectancy under 2 years 

 Prior chemotherapy 

 Known hypersensitivity to Goserelin 

3.1.1.3. Withdrawal 

Participants were withdrawn from the study for a number of reasons 

including: 

 Voluntary withdrawal by participants 

 Lost to follow-up 

 Safety reasons (as judged by principal investigator) 

 Severe non-compliance to protocol (as judged by principal investigator) 
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 Incorrect participant enrolment (for example the participant did not meet 

required inclusion/exclusion criteria) 

Attempts were made to contact participants who did not return 

questionnaires at designated time points to find out their reasons, including 

whether they had experienced any adverse events to their treatment. 

3.1.2. Recruitment process 

After consenting to be contacted, the research officer gave eligible patients 

oral and written information about the study including an ethics approved 

participant information and consent form. 

Patients were all given the opportunity to ask questions and allowed time to 

consider the information provided before making their decision. 

Participation was completely voluntary and participants were free to 

withdraw from the study at any time. 

Eligible participants returned their written consent to the research officer 

prior to study commencement, with the original kept at the offices of the 

principal investigator and a copy given to participants for their records. 

Breast centres also received a copy for the patient’s hospital record. 

Participants were not randomised, but instead selected their treatment in 

consultation with their clinician, the multidisciplinary team and their 

families. Clinicians also gave patients all relevant information to assist 

them with their treatment decisions, including information about the 
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relative benefits of relevant adjuvant treatments such as chemotherapy 

(using for example the decision making resource adjuvantonline.com), 

Goserelin and/or Tamoxifen and ovarian ablation (Figure 3.1). 

Participants made their treatment choice and were then grouped 

accordingly: 

 Goserelin: Endocrine therapy with medical ovarian suppression 

involving a monthly subcutaneous injection of Goserelin (3.6mg 

implant) into the abdominal wall every 28 days for a 2-year period 

 Chemotherapy: Between 4-6 months of chemotherapy with or without 

endocrine therapy with medical ovarian suppression involving the use of 

Goserelin. 

Participants in both groups also received Tamoxifen as per local protocols. 

At the time of the study, local protocols suggested 5 years of Tamoxifen 

after breast cancer surgery; however, more recently, findings from the 

ATLAS study suggest 10 years of Tamoxifen after surgery may be more 

beneficial.[57] 
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Figure 3.1 Participant recruitment process 

 

 

 

 

 

 

3.1.3. Medications and treatments 

Medications were handled by hospital pharmacies in accordance with 

standard protocols and treatment regimens were monitored by the 

participating treatment centres. 

When the study began in 2008, only SCGH and RPH were recruiting 

patients and Goserelin was provided through the respective hospital 

pharmacies as a ‘study drug’ in accordance with hospital protocols.  

However, in 2010 Goserelin became available through the Pharamaceutical 

Benefits Scheme (PBS) to ‘hormone dependent breast cancer patients as an 
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alternative to adjuvant chemotherapy in peri- or pre-menopausal women’. 

As a result, AstraZeneca ceased supply of Goserelin as a ‘study drug’ and 

clinicians were asked to request authority for patient scripts through the 

PBS. 

To lessen the financial impact on existing study participants at RPH and 

SCGH, remaining Goserelin scripts were reimbursed as a study expense 

when participants provided their receipts to the research officer. Reply paid 

envelopes were used to keep costs down and reimbursements were 

transferred electronically to ensure timely transfers. 

The study protocol and Participant Information and Consent Form (PICF) 

were amended to reflect new participants to SCGH and RPH and would be 

advised that the cost of Goserelin was a treatment expense for the patient 

and not the study, if not covered by the hospital. The other sites all joined 

the study after 2010 and were therefore advised about medication costs (for 

Goserelin) where applicable as all sites had different protocols. 

3.2. Outcome measures 

3.2.1. Objectives 

The primary objective of this study was to establish whether young women 

with hormone dependent, good prognosis, early breast cancer choosing 

endocrine therapy with 2 years of medical ovarian suppression (for example 

using Goserelin) +/- Tamoxifen have a better quality of life, fewer side 
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effects and less decisional regret than those choosing chemotherapy +/- 

Tamoxifen. 

In addition, the study aimed to collect detailed information on treatment 

choices and preferences of the study population of young women with early 

low-risk breast cancer in order to: 

 Measure patient preferences 

 Examine decisional conflict of participants 

 Examine decision regret of participants 

 Measure participants’ quality of life over treatment time 

 Collect details on side effects and tolerability of endocrine therapy in 

young women with ER-positive low-risk early breast cancer who choose 

Goserelin with or without Tamoxifen compared with other participants 

 Collect participant data on DFS and OS 

A summary outlining requirements by participants in each study group is 

provided in Table 3.1. 

3.2.2. Quantitative data collection 

Demographic information was provided by participants at study entry 

(Appendix 1) and additional clinical characteristics including pathology 

results and treatment pathways were verified using patient records after 

study entry (Appendix 2). 
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In addition, study participants completed a number of validated quality of 

life questionnaires including the FACT-B and FACT-ES questionnaires 

[64] (Appendix 3), Fallowfield sexual activity questionnaire (FSAQ) [75] 

(Appendix 4) and Greene menopause scale (GMS) [76] (Appendix 5) at the 

four time points (study entry, 6, 12 and 24 months). Validated 

questionnaires were also used to measure decision conflict at study entry 

[77, 78] (Appendix 6) and decision regret [77, 79] (Appendix 7) at the end 

of the 2-year study period. 

Questionnaires were mailed to participants at the four time points with a 

reply paid envelope to assist with the return process. Reminder letters were 

posted to non-responders 3-4 weeks after the initial questionnaires followed 

by phone contact where questionnaires were outstanding after one month. 

3.2.2.1. FACT B and FACT ES questionnaires 

The FACT B was breast-specific and the FACT ES endocrine-specific, with 

both part of the functional assessment of chronic illness therapy (FACIT) 

quality of life measurement system able to capture clinically-relevant 

problems, as well as allow for comparisons with other groups.[64, 65] 

These validated questionnaires measured functional assessment of cancer 

therapy by looking at four types of well-being – physical (PWB), 

social/family (SWB), emotional (EWB) and functional (FWB) [54, 65] and 

included 10 additional breast-specific questions and 19 additional 

endocrine-specific questions. Participants were asked to reflect on how true 
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each statement was during the previous 7 days. As for all FACIT scales, the 

higher the score the better the quality of life. 

3.2.2.2. Sexual activity questionnaire 

Sexual function after breast cancer can be assessed in more detail with 

standardised, validated instruments such as FSAQ which has been validated 

in numerous populations of women with and without cancer [64] and 

measures sexual satisfaction, pleasure and level of discomfort.[71] 

The FSAQ consists of three parts,[71, 75] with the first section 

investigating sexual activity status. Section two is only completed by 

sexually inactive women to identify possible reasons for lack of sexual 

activity.[71] It can therefore be used to compare frequencies between 

different groups and identify whether any lack of sexual activity is related 

to the treatment or other reasons such as having no sexual partner or an 

inactive partner. Sexually active participants complete section three which 

includes 10 Likert format items to identify sexual feelings and experiences 

felt in the previous month – from this pleasure, discomfort and habit can be 

scored.[71] 

3.2.2.3. Greene menopause scale (GMS) 

The GMS is a validated self-report questionnaire that can be used to 

measure the extent to which women are ‘currently’ troubled (ranging from 

not at all to extremely) by 21 menopause symptoms across vasomotor, 

psychological, sexual and somatic domains.[76] 
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3.2.2.4. Decisional conflict questionnaire 

The decision conflict scale contains 16 questions and measures personal 

perceptions of factors related to decision making.[77, 79] Decision conflict 

results from uncertainty about one’s course of action and is often more 

likely when confronted with decisions involving risk or uncertain 

outcomes, or when there is a need to make trade-offs when selecting a 

course of action.[79] 

3.2.2.5. Decision regret questionnaire 

The decision regret scale measures distress or remorse after making a 

health-related decision.[73, 78] Respondents were asked to answer five 

questions about the decision they made in relation to their ‘breast cancer 

drug treatment’. This questionnaire was given to participants at the 

24-month period so they could reflect on the effects of their decision. 

3.2.3. Qualitative data collection 

Because of the small sample size, all participants were advised about the 

semi-structured telephone interviews and the research officer attempted to 

make contact with as many participants as possible. For those contacted, a 

mutually agreeable time for the participant and research officer was set to 

undertake the interview. Some participants declined to participate, others 

did not return phone calls and some were lost to follow-up. 

The interview questions were developed by the research officer in 

consultation with the principal investigator.  
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The semi structured script for interview questions also included a number of 

prompts developed by the research officer that could be asked if 

participants provided limited responses. Once the research officer and 

principal investigator were happy with the questions, the research officer 

approached a number of individuals including a research psychologist, 

postdoctoral research fellow and psychotherapist and a health professional 

who was also a breast cancer survivor to review the questions. These 

individuals were briefed about the study outcomes and asked to comment 

on the questions included and whether there were any additional questions 

that we should consider for the interviews. The feedback gathered from 

these individuals was extremely positive and after the research officer and 

principal investigator discussed the feedback, 11 interview questions were 

developed.  

Interviews were conducted by the research officer, tape recorded and 

transcribed verbatim. Written consent was given at study enrolment and 

verbal consent was confirmed at the beginning of each recorded interview. 

Of the 11 questions, 10 were open-ended, allowing participants to reflect on 

the questions and provide information they thought was relevant. As 

anticipated some questions rolled into the next, so where the research 

officer felt the question had already been answered in a previous question, 

the research officer summarised the information provided and if the 

participant agreed, the next question was asked.  For some participants, 
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this provided them with time to reflect on their answers allowing them to 

provide additional information.   

Participants were asked about their cancer diagnosis, including what they 

remembered about choosing their treatment and what choices they were 

given by clinicians. During the interviews, participants discussed the length 

and place of treatment, whether they were able to carry on ‘as normal’, and 

the possibility of being able to have children. General and menopausal side 

effects were also discussed to identify participants’ prior knowledge and 

experiences, including avenues of information and assistance as well as 

how they dealt with side effects over time. 

To gain a better understanding of how decisions were reached, participants 

were asked to share their thoughts about whether treatment had impacted 

their plans to start a family (for those with no children) or of having more 

children (for those who already had a family). Participants also shared their 

thoughts about their overall experience and how treatment impacted them, 

be it lifestyle, work or relationships with partners, family and friends. 

In one question, participants were asked “we have 3 responses here and I 

would like you to choose only 1 – either ‘not important’, ‘quite important’ 

or ‘very important’ when making your decision about…”: 

a. the hospital site for treatment 

b. being able to carry on working/carry on with normal responsibilities 
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c. your periods returning to normal and the possibility of still being 

able to have children 

d. length of time of treatment (e.g. 4-6 months of chemotherapy v 2 

years of goserelin)  

To complete this question, the research officer also asked if there were any 

other factors that helped with their treatment decisions. 

The data were de-identified during transcription and manually compiled by 

the research officer for analysis to identify common themes using thematic 

analysis. The research officer not only transcribed the interviews but also 

read them a number of times to identify and code themes on the printed 

copies.  Where themes were identified with one individual, the research 

officer then looked at the other transcripts to see if the themes were repeated 

or if additional themes were emerging.  The themes were discussed with 

the principal investigator during the write up of information. This 

qualitative analytic method was used to identify, analyse and report themes 

[80] to summarise participant experiences about why they chose the 

treatments they did, including difficulties making decisions, issues with 

side effects and overall treatment experiences. 
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3.3. Statistical analysis 

The main analysis was based on a longitudinal mixed model regression 

analysis with maximum likelihood estimation over four repeat observations 

(study entry, 6, 12 and 24 months). 

Because of the extended follow-up, the study was vulnerable to selection 

bias from unequal drop-out or treatment choice, as well as confounding 

variables. The primary test of the contrast between the groups was based 

upon an examination of the primary dependent variables (quality of life and 

decision regret) over the follow-up period for the two groups. 

Multivariable longitudinal linear mixed models and linear random effects 

models were used as this approach is resistant to bias from missing values 

provided they were missing-completely-at-random (MCAR) or 

missing-at-random (MAR). The latter assumption was examined using 

Heckman selection models. The approach also allowed potential 

confounding variables to be controlled by incorporating them in the 

multivariable analysis. Standard statistical tests including Cronbachs alpha, 

Pearson’s r, Chi-square and multivariate and one-way ANOVAS were used 

where appropriate, using SPSS (Version 20) and Stata (Version 12) 

programs. 
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3.3.1. Power analysis 

The assumptions for this sample size estimation were that: 

 The primary dependent variables for the study (quality of life and 

decision regret) were measured using a continuous scale based upon a 

composite of item-specific Likert scales (e.g. SF-36) 

 The primary hypothesis of interest was a contrast between those patients 

opting for hormone suppression treatment (Goserelin) and those opting 

for standard adjuvant treatment (chemotherapy) 

 A 10% difference between the treatment groups, for either of the 

dependent variables, was clinically meaningful 

 The standard deviation of the outcome scale was between 50-70% of the 

mean (based on information available to the statistician regarding data 

for breast cancer patients at SCGH). 

Based on these assumptions, the required sample size for α=0.05 (level of 

statistical significance) and power=0.8 was 70 (35 patients treated with 

Goserelin and 35 control patients).[81]  

3.3.2. Sample size 

The sample size was based on the smallest clinically significant difference 

using random effects mixed models for the analysis. While small, the 

sample size was intended to be realistic and offered a conservative 

assumption. Although power analysis was not based on this particular 

methodology, we believe a sufficient sample size has been estimated by the 
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statistician consulted. New software was used to recalculate the power 

analysis via a mixed model approach using two equal sized groups (1:1 – 

Goserelin versus others). Table 3.2 [81]and Figure 3.2 [81] shows a 

longitudinal mixed model which examines: 

 An overall difference in quality of life between the two groups – 

Goserelin versus others (term A) 

 A change over time for all patients followed at three time intervals from 

baseline (term C) 

 An interaction term to detect a difference in change over time between 

groups (term AC). 

There were statistical grounds to support the assumption that there was no 

need to observe an overall difference between the two groups (term A), but 

rather the change over time (C) and the interaction between change over 

time and the groups (AC). In other words, does the outcome (quality of life) 

change differently between the two groups over time? Based on this 

premise, a sample size of 70 with two groups of approximately 35 subjects 

would be sufficient to provide 80% power for the C and AC contrasts. 

[REF-Power analysis based upon the PASS package (Hintz J, NCSS LLC, 

Kaysville, Utah, 2008]).[81] 
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Table 3.1. Study plan by time points (baseline, 6, 12 and 24 months) 

 GROUP 1 – Goserelin GROUP 2 – Chemotherapy 
Study  
entry 
(baseline)

6  
months 

12  
months 

24  
months *

Study  
entry 
(baseline)

6  
months 

12  
months 

24  
months 

Informed consent         

Inclusion/exclusion criteria         

Demographics (including performance status)         

Tumour data         

Intended treatment         

Patient preference interview (selections of recruits, not all)         

Quality of life (FACT-ES, FACT-B, SAQ GMS)         

Decisional conflict questionnaire         

Decision regret questionnaire         

Treatment received (taken from notes and pharmacy data)         

Side effects and tolerability (taken from patient notes)         

Recurrence and survival data         

*At least 1 month after cessation of Goserelin 
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Table 3.2. Power by design[81] 

Model term Powera 
95% CI N 

(group)c 
N 
(total)d 

Minimum detectable 
differencee 

Alphaf 
Number  
simulationsg 

Factor  
patternh LCLb UCLb 

A (2) 0.54 0.44 0.64 30 60 10 0.05 100 First Low 

C (4) 0.97 0.84 1.00 30 60 20 0.05 33 List 

AC 0.79 0.61 0.91 30 60 10 0.05 33  

A (2) 0.63 0.52 0.72 35 70 10 0.05 100 First Low 

C (4) 0.97 0.85 0.99 35 70 20 0.05 33 List 

AC 0.82 0.74 0.94 35 70 10 0.05 33  

A (2) 0.70 0.60 0.79 40 80 10 0.05 100 First Low 

C (4) 1.00 0.89 1.00 40 80 20 0.05 33 List 

AC 0.91 0.76 0.99 40 80 10 0.05 33  

A (2) 0.82 0.73 0.89 50 100 10 0.05 100 First Low 

C(4)  1.00 0.86 1.00 50 100 20 0.05 25 List 

AC 0.92 0.74 0.99 50 100 10 0.05 25  
a) Power is the probability of rejecting a false null hypothesis. It was determined by simulation. 
b) Lower and Upper 95% C.L. of Power are the lower and upper confidence limits of a 95% confidence interval for the power. This is an exact confidence interval based solely on the binomial 

distribution. 
c) N (group) sample size of the first group. 
d) N total is the total sample size found by summing the individual group sample sizes. 
e) Minimum Detectable Difference is the effect size that is just detected by this design at the power probability specified. Note that this is a set value that represents how accuracy of the design and 

is not the difference that is actually anticipated. 
f) Alpha is the probability of rejecting a true null hypothesis. 
g) Number of Simulation Samples is the number of simulation samples (iterations) that converged. Those samples that did not converge are omitted from this count. 
h) Factor Pattern is the name of the pattern that was used to generate cell means that are simulated. 
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Power vs N by Term using Alpha=0.05
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Figure 3.2 Power versus number[81] 

 

 

 

 

 

 

 

3.4. Ethics 

Ethics approval was obtained from the SCGH Group Human Research 

Ethics Committee, SJOG Health Care Ethics Committee and Eastern Health 

Research and Ethics. Reciprocal agreements were obtained from the UWA 

and RPH Human Research Ethics Committees. 

In addition, the study was registered (ACTRN12609000237280) with the 

Australian New Zealand Clinical Trials Registry (ANZCTR) in May 2009 

as required by ethics. 
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3.5. Insurance 

This was an investigator-initiated study conducted by the School of Surgery 

at the UWA using an educational grant provided by AstraZeneca Australia 

to assist with funding. UWA acted as the study sponsor, with insurance and 

indemnity provided by UWA in accordance with Ethical, Scientific and 

Institutional approval. 
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4. Results 

4.1. Participant characteristics 

4.1.1. Sample recruitment pool 

Between March 2009 and December 2012, 778 women aged 47 years or 

younger were identified through the participating WA hospital MDMs 

(Figure 4.1), with 637 ineligible (benign or criteria identified as per the 

exclusion criteria). 

For ethical reasons, initial contact with patients needed to be initiated by 

hospital staff, making recruitment difficult. 113 women were not recruited 

because they were not told about the study before commencing their 

adjuvant treatment, or once given information they chose not to participate. 

Of the eligible patients who consented to participate, seven were 

withdrawn. Three women advised they had changed their mind and chosen 

not to have either treatment, while the other four decided they were not 

interested, did not have time to participate in the 2-year study, did not return 

their questionnaires or were lost to follow-up. In addition to WA and 

Victorian participants, the study included one Queensland breast cancer 

patient who contacted the principal investigator and was accepted as a study 

participant after her pathology was reviewed and she signed a participant 

information and consent form. 
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There were 28 women (15 chemotherapy and 13 Goserelin participants) 

aged 47 years or younger (chemotherapy mean age 39 years ±6.6 years SD; 

Goserelin mean age 42 years ±6.3 years SD;) at the time of diagnosis. All 

had ER positive cancers and were receiving a 5-year course of Tamoxifen 

as part of their adjuvant treatment. Demographic and clinical characteristics 

of study participants are summarised in Tables 4.1(a-f). As noted in Figure 

4.2, 19 (68%) were aged between 30-39 years, six were aged between 40-47 

years and only three were 29 years or younger. 

The Goserelin group was slightly older on average than the chemotherapy 

group, but only with a difference of 1.2 years (41.5 versus 38.5 years) 

(Table 4.1c). 

Age and hospital could be confounding factors. Because of this, the analysis 

was repeated with these variables controlled, with differences to the 

coefficients being trivial but p values increased because of the lack of power 

incurred with additional independent variables (Table 4.1c-d). 

4.1.2. Overall and disease free survival 

With recruitment commencing in 2009, all participants from both treatment 

groups (chemotherapy or Goserelin) were alive, with no recurrence or 

secondary cancers noted. Therefore, in 2014, study participants recruited in 

2009 will reach the milestone of 5 years ‘disease free’. 
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Figure 4.1 Patient eligibility and participant recruitment 

 

 Assessed for eligibility (n=778) 

Excluded (n=750) 

 Not meeting inclusion criteria (n=637) 

 Contact details not forwarded to  

research officer (n=106) 

 Withdrew (n=7) 

Analysed: 

n=13 subjects, 38 observations 

Lost to follow-up at: 

 6 months (n=2) 

 12 months (n=3) 

 24 months (n=2) 

Goserelin (n=13) 

Lost to follow-up at: 

 6 months (n=1) 

 12 months (n=1) 

 24 months (n=4) 

Chemotherapy (n=15) 

Analysed: 

n=15 subjects, 47 observations 

Allocation 

Analysis

Follow-Up 

Patient choice (n=28)

Enrolment 

Note: One subject in the Chemotherapy group was not available for baseline data collection but completed  

all follow-up questionnaires and provided demographic data. 
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Table 4.1a Participant socio-demographic characteristics (n=28) 

Characteristics 
Chemotherapy 
n=15 (54%) 

Goserelin 
n=13 (46%) 

Age in years 

Mean±SD 38.53±6.63 41.54±6.32 

≤29 2 (13%) 1 (8%) 

30-39 9 (60%) 10 (77%) 

≥ 40 4 (27%) 2 (15%) 

Marital status 
Married/de-facto 11 (73%) 8 (62%) 

Single/separated/widowed 3 (20%) 3 (23%) 

Other 1 (7%) 2 (15%) 

Relationship length in years a 
Nil 1 (7%) 1 (8%) 

≤5 1 (7%) 2 (15%) 

6-10 2 (13%) 3 (23%) 

11-20 4 (27%) 1 (8%) 

≥ 21 4 (27%) 4 (31%) 

Parity (children) 
Yes 11 (73%) 10 (77%) 

No 4 (27%) 3 (23%) 

Number of children 
0 4 (27%) 3 (23%) 

1 1 (7%) 3 (23%) 

2-3 10 (67%) 4 (31%) 

≥ 4 0 3 (23%) 

Country of birth 
Australia 10 (67%) 7 (54%) 

New Zealand 1 (7%) 1 (8%) 

Europe 2 (14%) 3 (23%) 

Africa 2 (14%) 1 (8%) 

Asia 0 1 (7%) 

Highest level of education a 
High school only 4 (26%) 4 (31%) 

TAFE certificate 2 (13%) 2 (15%) 

Undergraduate degree 3 (20%) 2 (15%) 

Postgraduate degree 5 (33%) 1 (8%) 

Employment status within 12 months prior to diagnosis 
Full time 6 (40%) 5 (39%) 

Part time/casual 5 (33%) 6 (46%) 

Not working/other 4 (27%) 2 (15%) 

continued overleaf…. 
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Characteristics 
Chemotherapy 
n=15 (54%) 

Goserelin 
n=13 (46%) 

Employed at treatment commencement 
Yes 12 (80%) 9 (69%) 
No 3 (20% 4 (31%) 
Tumour stage (at diagnosis)a 
Stage I 3 (20%) 4 (8%) 

Stage II 10 (67%) 8 (62%) 

Stage IIIb 1 (7%)  

Tumour size a 
≤10mm 2 (13%) 3 (23%) 

11-20mm 6 7 (54%) 

21-30mmb 6 2 (15%) 

ER-positive receptors 
Yes 15 (100%) 13 (100%) 

a) Values do not always total 100% due to missing responses for some variables 

b) PI recruited some participants with tumours >20mm or Grade III because of other prognostic 

factors 

 

Table 4.1b Relationships (partners and children) 

 
Therapy (n (%)) 

n* % Chemotherapy Goserelin 
Partner status 
Married 9 (64.3) 4 (30.8) 13 48.2 

Single 2 (14.3) 2 (14.8 4 14.8 

Widow 0 (0) 1 (7.7) 1 3.70 

De facto 1 (7.1) 4 (30.8) 5 18.5 

Other 1 (7.1) 2 (15.4) 3 11.1 

Separated 1 (7.1) 0 (0) 1 3.70 

Total 14 13 27 100 

Pearson χ2
5=6.03, p=0.30 

Children 
Yes 4 (28.6) 3 (23.1) 7 25.9 

No 10 (71.4) 10 (76.9) 20 74.1 

Total 14 13 27 100 

Pearson χ25=0.106, p=0.75 
*One subject in Chemotherapy group was not available for baseline data collection 

collection but completed all follow-up questionnaires and provided demographic 

data. 
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Table 4.1c Demographics 

Variable Median IQR Mean SD 
Age 42 35-46 39.8 6.65 

Length of relationship 12 6-22 14.0 9.54 

Number of children 2 0-3 2.0 1.88 

Rank-sum tests: Age by therapy, Z = -1.81, p=0.071. 

 Length of relationship, Z = 0.23, p=0.82. 

 Number of children, Z=-0.47, p=0.64. 

IQR – Interquartile range; SD – standard deviation 

Table 4.1d Participating sites 

Hospital 
Chemotherapy Goserelin Total 
n % n % n % 

SCGH, WA 6 42.9 0 0 6 22.2 

RPH,WA 4 28.6 11 84.6 15 55.6 

Box Hill, Vic 0 0 1 7.69 1 3.7 

Maroondah, Vic 1 7.14 0 0 1 3.7 

SJOG Subiaco, WA 3 21.4 1 7.69 4 14.8 

Total 14 100 13 100 27 100 

Pearson χ2
4 = 12.2, p = 0.016 

Hospital 
Chemotherapy Goserelin Total 
n % N % n % 

Other hospital 10 71.43 2 15.38 12 44.44 

RPH, WA 4 28.57 11 84.62 15 55.56 

Total 14 100 13 100 27 100 

Pearson χ2
1=8.57, p=0.003, Fisher’s exact p=0.006 

Hospital has the opportunity to confound the analysis. 

Table 4.1e Employed in 12 months prior 

Employed in the 
prior 12 months 

Chemotherapy Goserelin Total 
n % n % n % 

Not employed 4 28.57 1 7.69 5 18.52 

Employed (any) 10 71.43 12 92.31 22 81.48 

Total 14 100 13 100 27 100 

Pearson χ2
1=1.95, p=0.16 

 

Note (Tables 4.1c-f): One subject in Chemotherapy group was not available  

for baseline data collection but completed all follow-up questionnaires  

and provided demographic data. 
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Table 4.1f Education status 

Education  
status 

Chemotherapy Goserelin Total 
n % n % n % 

High school/other 5 35.7 7 53.9 12 44.4 

TAFE/Trade 2 14.3 3 23.1 5 18.5 

University 7 50.0 3 23.1 10 37.0 

Total 14 100 13 100 27 100 

Pearson χ2
2 = 2.10, p = 0.35 

Figure 4.2 Age of study participants 

 

4.2. Outcome measurements (quantitative) 

Participants received questionnaires at baseline, 6, 12 and 24 months, with 

the number of returned questinnaires at each time point recorded in Table 

4.2. As anticipated, because of the four time points (over the 2 year period), 

there was some participant attrition. One participant failed to return her 

baseline questinnaire, but did return completed questionanires at all other 

timepoints. Three participants (one Goserelin; two chemotherapy) did not 

receive a 24-month questionnaire because the study closed and results were 

being compiled. 
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Table 4.2 Subjects included in analysis 

Returned 
questionnaires 

Chemotherapy 
n=15 

Goserelin 
n=13 Total 

Baseline 14 (95%) 13 (100%) 27 (96%) 

6 months 13 (86%) 11(85%) 24 (86%) 

12 months 12 (80%) 8 (62%) 20 (71%) 

24 months 8 (53%) 6 (43%) 14 (50%) 

Total observations 47 38 85 

4.2.1. Quality of life scores – FACT-B/ES 

4.2.1.1. Reliability – FACT B/ES scores 

A Shapiro-Wilk W test was run, with data reported in Table 4.3 and Figure 

4.3 confirming departure from normality was minimal. These variables 

were then analysed using a longitudinal mixed model analysis, where the 

study arm (chemotherapy versus Goserelin) and time (baseline, 6, 12 and 24 

months) were treated as fixed effects and the model was specified with 

observations generated from study participants. The models were all tested 

with an interaction term between the study arm and time to test the null 

hypothesis that the change in the outcome variable over time differed 

between the two groups and that, where the interaction term was not 

significant (ie p>0.05), any difference between the groups was constant 

over time. 

The outputs (Table 4.4) showed 85 observations from 28 participants with 

an average of three timepoints where questionnaires were completed by 

participants (range of 1-4). The Wald χ2 (chi-square) test, tested the 
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hypothesis (H0) that the model overall was associated with the level of 

PWB; however, there was no association (p=0.71). 

Table 4.3 Shapiro-Wilk W test for normal data 

Variable Observation W V z Prob>z 
PWB 27 0.89189 3.178 2.375 0.00877 

SWB 27 0.89189 3.178 2.375 0.00877 

EWB 27 0.97666 0.686 -0.774 0.78050 

FWB 27 0.95348 1.367 0.643 0.26014 

FACT_G 27 0.92373 2.242 1.659 0.04859 

BCS 27 0.96693 0.972 -0.058 0.52297 

BES 27 0.96731 0.961 -0.082 0.53249 

FACT_B 27 0.92593 2.178 1.599 0.05496 

FACT_ES 27 0.96939 0.900 -0.217 0.58588 

TOI 27 0.95324 1.375 0.653 0.25672 

FWB 27 0.95348 1.367 0.643 0.26014 

FACT_G 27 0.92373 2.242 1.659 0.04859 

BCS 27 0.96693 0.972 -0.058 0.52297 

BES 27 0.96731 0.961 -0.082 0.53249 

FACT_B 27 0.92593 2.178 1.599 0.05496 

FACT_ES 27 0.96939 0.900 -0.217 0.58588 

 

Within the model, the constant coefficient (_cons) estimated the magnitude 

of PWB in chemotherapy participants at baseline (time=0) to be 20.7, which 

was significantly different from zero (p<0.001, shown as 0.000 in the 

output). The coefficient for Goserelin showed the difference in PWB 

between Goserelin and chemotherapy at baseline where Goserelin 

participants were, on average, 2.43 units lower than chemotherapy 

participants. 
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The difference between the two study groups at each follow-up time (6, 12 

and 24) was much smaller (-0.255, -0.350 and -0.900 respectively) than at 

baseline and none were significant (p>0.43). The logistic regression test 

versus linear regression is a χ2 test which tested whether a simple 

non-longitudinal analysis would have been valid, but with p<0.0001, it 

would not (Table 4.4). 

Table 4.4 Physical well-being (PWB) 

Mixed-effects ML regression (Number of observations = 85) 
Group 
variable 

No. of 
groups 

Observations per group 

Minimum Average Maximum 

ID 28 1 3.0 4 

Study 

month 

85 1 1.0 1 

 Wald chi2(4) = 2.12 

Log likelihood = -249.3353 Prob > chi2 = 0.7141 
PWB  Coef. Std. Err. z P>|z| [95% Conf. Interval] 
2.Study 

Arm 

-2.425967 1.945853 -1.25 0.212 -6.239769 1.387835 

6 -.2556286 .942594 -0.27 0.786 -2.103079 1.591822 

12 -.350751 1.010688 -0.35 0.729 -2.331663 1.630161 

24 -.9004337 1.150911 -0.78 0.434 -3.156179 1.355311 

_cons 20.71649 1.469547 14.10 0.000 17.83623 23.59675 

Logistic regression test versus linear regression: chi2(4) = 39.33 Prob >  chi2 = 0.0000 

 

Another model (not shown) included an interaction term; however, there 

was no significant interaction (p>0.38) between the study arm and study 

month, showing that if there was any change in PWB it would be the same 

for both treatment groups (Goserelin and chemotherapy).  
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Figure 4.3 Observations generated for PWB 

 

 

 

 

 

 

 

-1
00

00
01

00
0020

00
0

30
00

0

-10000 0 10000 20000 30000

cubic

02
004

006
008

001
00

0
0 200 400 600 800 1000

square

0
10

20
30

40

0 10 20 30 40

identity

1
2

3
4

5
6

3 4 5 6

sqrt

0
1

2
3

4

2 2.5 3 3.5 4

log

-.8
-.6

-.4
-.2

0

-.4 -.3 -.2 -.1

1/sqrt

-.6
-.4

-.2
0

.2

-.2 -.15 -.1 -.05 0 .05

inverse

-.3
-.2

-.1
0

.1

-.1 -.05 0 .05

1/square

-.1
5-

.1
-.0

5
0

.0
5

-.04 -.02 0 .02 .04

1/cubic

PWB
Quantile-Normal plots by transformation



 

– 58 – 

4.2.1.2. Findings from the FACT B/ES scores 

FACT-B/ES results quality of life scores are shown using Tables 4.5 and 

4.6. Table 4.6 shows the mean scores and lower (LCL) and upper (UCL) 

95% confidence intervals for all outcome variables for both chemotherapy 

and Goserelin participants. 

For physical well-being (PWB) the chemotherapy patients show a mean of 

17.9 and the Goserelin patients a mean of 22.8 (Table 4.6 and Figure 4.4a) 

at baseline, with this difference of 4.86 (Table 4.5) being statistically 

significant (p=0.010). There were statistically significant changes over time 

for both groups, with the chemotherapy group increasing by 0.328 units per 

month (p<0.001) and the Goserelin group falling by 0.302 units per month 

(p=0.010).  

Figure 4.4a Mean PWB by time 
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Social well-being (SWB) showed little difference between the two groups 

(Figure 4.4b) with a baseline difference of -2.04 (Table 4.5) for the 

Goserelin group relative to the chemotherapy group (p=0.29), yet there was 

no significant change over time for either group (p=0.87 for chemotherapy 

and p=0.41 for Goserelin). 

Figure 4.4b Mean SWB by time  
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baseline to 20.6 at 24 months in the chemotherapy group (p=0.006) (Table 

4.6 and Figure 4.4d). 

Figure 4.4c Mean EWB by time 

 

 

 

 

 

 

 

 

Figure 4.4d Mean FWB by time 
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Table 4.5 Differences between chemotherapy and Goserelin (FACT B/ES)   

Outcome variable Treatment (Chemotherapy) Time point Study time Interaction (Goserelin) 
Coefficient p coeff. p coeff. p 

Physical well-being 

(PWB) 
4.86 0.010 

0 0 (ref.)  0 (ref.) 

6 4.99 0.001 -7.72 <0.001 

12 6.41 <0.001 -4.56 0.051 

24 7.87 <0.001 -8.52 0.001 

Constant 18.0 <0.0001  

Social well-being 

(SWB) 
-2.04 0.29 

0 0 (ref.)  0 (ref.)  

6 -2.45 0.036 2.00 0.24 

12 -0.601 0.62 0.304 0.87 

24 -0750 0.59 -1.45 0.49 

Constant 21.6 <0.0001      

Emotional 

well-being (EWB) 
2.08 0.037 

0 0 (ref.)  0 (ref.)  

6 -1.20 0.19 0.010 0.99 

12 -1.66 0.074 0.993 0.48 

24 -0.532 0.80 -0.403 0.80 

Constant 15.9 <0.0001      

Functional 

well-being (FWB) 
1.21 0.52 

0 0 (ref.)  0 (ref.)  

6 2.82 0.022 -2.94 0.103 

12 5.40 0.0002 -3.03 0.12 

24 3.71 0.012 -2.49 0.26 

Constant 16.5 <0.0001      

FACT-G 

5.52 0.31 

0 0 (ref.)  0 (ref.)  

6 4.37 0.17 -8.52 0.071 

12 9.55 0.004 -6.64 0.19 

24 10.2 0.008 -13.2 0.023 

Constant 72.6 <0.0001      
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Outcome variable Treatment (Chemotherapy) Time point Study time Interaction (Goserelin) 
Coefficient p coeff. p coeff. p 

Breast Cancer 

subscale  

(BCS) 
-3.12 0.15 

0 0 (ref.)  0 (ref.)  

6 -1.48 0.27 0.95 0.62 

12 -1.28 0.35 2.31 0.27 

24 -3.51 0.029 3.49 0.15 

Constant 16.8 <0.0001      

Endocrine 

Symptom subscale 

(EES) 
1.12 0.75 

0 0 (ref.)  0 (ref.)  

6 -2.55 0.21 -5.31 0.072 

12 2.11 0.36 -7.44 0.036 

24 3.46 0.32 -9.49 0.072 

Constant 53.0 <0.0001      

FACT-B 

1.93 0.36 

0 0 (ref.)  0 (ref.)  

6 2.84 0.40 -7.37 0.13 

12 8.19 0.018 -3.88 0.47 

24 6.63 0.097 -9.20 0.13 

Constant 91.2 <0.0001      

FACT-ES 

2.87 0.47 

0 0 (ref.)  0 (ref.)  

6 -0.525 0.83 -7.61 0.028 

12 3.88 0.14 -8.23 0.042 

24 5.62 0.13 -12.2 0.030 

Constant 63.3 <0.0001      

Trial Outcome 

Index (TOI) 
7.22 0.25 

0 0 (ref.)  0 (ref.)  

6 5.62 0.109 -16.1 0.002 

12 13.9 <0.001 -15.6 0.008 

24 15.2 0.004 -21.4 0.007 

Constant 87.5 <0.0001      
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Table 4.6 Summary means and confidence intervals for the FACT-B and FACT-ES scales  

Outcome 
variable 

Follow-up 
month 

Mean 
95% CI 

n Mean 
95% CI 

n LCL UCL LCL UCL 
Chemotherapy Goserelin 

Physical 

well-being 

(PWB) 

0 17.9 13.3 22.6 14 22.8 20.7 25.0 13 

6 22.6 20.6 24.6 13 19.9 15.7 24.1 11 

12 24.6 22.5 26.7 12 25.5 23.2 27.8 8 

24 26.4 25.2 27.6 8 23.2 16.1 30.3 6 

Social 

well-being 

(SWB) 

0 21.7 19.0 24.5 14 19.5 14.8 24.3 12 

6 18.8 15.9 21.7 13 19.2 16.6 21.7 11 

12 20.6 17.8 23.4 12 21.0 17.6 24.4 8 

24 20.4 14.8 26.0 8 20.0 16.3 23.7 6 

Emotional 

well-being 

(EWB) 

0 16.5 14.2 18.8 14 18.4 16.8 20.0 13 

6 15.5 13.9 17.0 13 17.1 14.9 19.3 11 

12 14.9 12.6 17.2 12 18.0 17.1 18.9 8 

24 15.9 13.8 17.9 8 17.7 14.4 20.9 6 

Functional 

well-being 

(FWB) 

0 16.5 12.9 20.1 14 17.7 14.6 20.8 13 

6 19.2 16.6 21.7 13 17.5 13.1 22.0 11 

12 22.0 19.7 24.3 12 21.8 17.7 25.8 8 

24 20.6 16.4 24.9 8 20.5 15.9 25.1 6 

Breast 

cancer 

subscale 

(BCS) 

0 18.3 14.9 21.7 14 15.5 11.7 19.2 13 

6 17.4 12.7 22.0 13 14.5 11.4 17.7 11 

12 16.0 12.6 19.5 12 16.1 12.7 19.5 8 

24 13.1 10.1 16.0 8 15.9 10.9 21.0 6 
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Outcome 
variable 

Follow-up 
month 

Mean 
95% CI 

n Mean 
95% CI 

n LCL UCL LCL UCL 
Chemotherapy Goserelin 

Endocrine 

symptom 

subscale 

(ESS) 

0 53.4 47.0 59.8 14 54.2 48.5 59.8 13 

6 50.3 45.3 55.3 13 46.4 40.0 52.9 11 

12 55.3 50.4 60.1 12 51.8 42.6 60.9 8 

24 56.0 50.5 61.5 8 50.3 35.7 64.8 6 

FACT-G 0 72.7 61.8 83.5 14 78.1 68.9 87.4 12 

6 76.0 69.7 82.4 13 73.7 62.1 85.3 11 

12 82.1 74.3 89.9 12 86.3 78.6 93.9 8 

24 83.3 73.8 92.7 8 81.4 66.6 96.1 6 

FACT-B 0 91.0 81.2 100.7 14 93.1 81.5 104.8 12 

6 93.4 86.7 100.0 13 88.2 78.0 98.5 11 

12 98.1 90.8 105.5 12 102.4 96.3 108.4 8 

24 96.3 86.4 106.2 8 97.3 84.8 109.8 6 

FACT-ES 0 143.5 130.0 157.0 14 148.7 133.7 163.6 12 

6 145.0 136.6 153.5 13 136.2 120.9 151.5 11 

12 153.7 143.7 163.7 12 156.2 142.7 169.8 8 

24 153.1 140.5 165.7 8 149.0 125.5 172.5 6 

Trial 

outcome 

index (TOI) 

0 52.7 46.5 59.0 14 56.0 49.8 62.2 13 

6 59.1 55.3 62.9 13 52.0 45.2 58.7 11 

12 62.6 58.4 66.8 12 63.4 59.3 67.4 8 

24 60.1 53.9 66.2 8 59.6 50.9 68.4 6 
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As a consequence of the contrary changes in EWB and FWB, the summary 

FACT_G scale showed no significant difference between the two groups 

(p=0.50) but there was a significant increase for the chemotherapy group of 

0.46 units per month (p=0.005) and a significant decrease of 0.50 units per 

month (p=0.040) for the Goserelin group (Figure 4.5). 

Figure 4.5 Mean FACT-G score  

 

The breast cancer scale (BCS) showed no statistically significant difference 

between the two groups (p=0.13). The chemotherapy group showed a 

statistically significant reduction of 0.14 units per month (p=0.037) and the 

Goserelin group showed no statistically significant change over time 

(p=0.128) (Figure 4.6). 
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Figure 4.6 Mean BCS score  

 

For the endocrine symptom sub scales (EES) there was no difference 

between groups (p=0.98) and no significant change over time for either 

group (p=0.25 for chemotherapy and p=0.059 for Goserelin). (Figure 4.7). 

Figure 4.7 Mean EES score 
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For the FACT-B score (Figure 4.8) there was little difference between the 

groups (p=0.99) and there was no change over time for either group 

(p=0.060 for chemotherapy and p=0.20 for Goserelin). 

Figure 4.8 Mean FACT-B score 

 

FACT-ES (Figure 4.9) showed no difference between the two groups 
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Figure 4.9 Mean FACT-ES score  

 

Responses from each of the sub scales (PWB. SWB, EWB and FWB) 

provided at baseline and 24 months were reported where participants 

answered “quite a bit” or “very much” in Table 4.7. Even though 

chemotherapy or Goserelin had not commenced at baseline, more 

chemotherapy respondents did report being “quite a bit” or “very much” 

affected by PWB (lack of energy, nausea, treatment effects) and EWB 

(worrying about dying or condition worsening) issues than Goserelin 

respondents. At 2 years, no chemotherapy participants reported being 

“quite a bit” or “very much” affected by PWB, although lack of energy, 

treatment side effects and feeling ill were reported by a Goserelin 

participant. 
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Table 4.7 FACT-B and FACT-E participant responses (quite a bit or very much)  

 Baseline 24 months 
Chemotherapy (n=14) Goserelin (n=13) Chemotherapy (n=8) Goserelin (n=6) 

PWB 
Lack of energy 5 (36%) 1 (8%) - 1 (17%) 

Nausea 4 (29%)  - - 

Trouble meeting needs of family 3 (21%) 1 (%) - - 

Bothered by treatment side effects 4 (29%) - - 1 (17%) 

Feel ill 2 (14%) - - 1 (17%) 

SWB 
Emotional support from family 12 (86%) 7 (54%) 6 (75%) 4 (67%) 

Support from friends 12 (86%) 9 (69%) 5 (63%) 5 (83%) 

Feel close to partner 11 (79%) 9 (69%) 6 (75%) 4 (67%) 

Satisfied with my sex life 3 (21%) 5 (36%) 3 (38%) 2 (33%) 

EWB 
Satisfied with how I am coping 8 (57%) 7 (54%) 4 (50%) 2 (33%) 

Worry about dying 2 (14%) - 2 (25%) - 

Worry condition will get worse 2 (14%) - 2 (25%) 1 (17%) 

FWB 
Able to work 7 (50%) 9 (69%) 5 (63%) 5 (83%) 

Able to enjoy life 8 (57%) 10 (77%) 7 (88%) 4 (67%) 

Accepted my illness 10 (71%) 8 (62%) 6 (75%) 5 (83%) 

Sleeping well 3 (31%) 4 (31%) 3 (38%) 2 (33%) 

Content with quality of life right now 5 (36%) 8 (62%) 5 (63%) 3 (50%) 

Refer Appendix 3 for a list of all questions asked in the FACT B/ES 
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At the 24 month time point, responses to a number of the PWB, SWB, EWB 

and FWB questions had improved for chemotherapy participants, including 

satisfaction with sex life, ability to work and enjoy life and being content 

with quality of life. Chemotherapy participants reported less satisfaction 

with the level of emotional support they received from family and friends, 

their ability to cope with illness [cancer] and being worried about dying or 

their condition getting worse. 

Goserelin participants, however, were more satisfied with emotional 

support from family and friends, but reported less satisfaction with their sex 

life. In addition, they reported finding it harder to enjoy life as they were not 

as content with their overall quality of life. This suggests that having just 

completed 2 years of Goserelin injections may have affected them more 

than expected, when compared with chemotherapy participants who likely 

had a better understanding of what to expect from their treatment based on 

knowledge of others who had received chemotherapy in and around their 

circles of family, friends and colleagues. 

4.2.2. Quality of life scores – sexual activity 

Sexual activity is not always considered when discussing one’s well-being 

although it is associated with factors including psychological well-being 

and quality of life,[71] as already noted within the parameters of the 

FACT-B/ES quality of life questionnaire. 
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4.2.2.1. Reliability of the sexual activity questionnaire 

The sexual activity scale consists of four primary scales addressing sexual 

activity, pleasure, discomfort and habit: 

 Sexual activity: a dichotomous (yes versus no) scale based upon a single 

response; 

 Sexual pleasure: a scale based upon 6 questions with four response 

categories (0-3) so scale range is 0 to 18. A high score is better with 

respect to desire, enjoyment, satisfaction and frequency; 

 Sexual discomfort: a scale based upon two questions with a range of 

0-6. These items are reversed so a low score means higher discomfort; 

 Sexual habit: a scale based upon a single question about sexual 

frequency ranging from 0 to 3 (Not at all (0); same as usual (1); 

somewhat more than usual (2); much more than usual (3)). 

The two continuous scales created a problem for statistical analysis due to a 

large number of zero responses in both. There were 48 zeros for sexual 

pleasure (43%) and 50 for sexual discomfort (45%). Such large ‘floor 

effects’ create problems for statistical analysis unless it is non-parametric. 

Unfortunately there are no non-parametric longitudinal methods. It was 

observed that without the zero responses, both scales were distributed in a 

symmetric manner which was close to normal using the Shapiro-Wilk test, 

overcoming the problem. Thus each scale was split into a dichotomous (yes 
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versus no) scale (scaled as 0, 1) and a continuous scale with a lower limit of 

one. The two new variables were termed ‘some sexual pleasure’ where 

higher is better and ‘no sexual discomfort’ where higher is better. 

4.2.2.2. Findings from the sexual activity questionnaire 

Summaries of the statistical analysis from the sexual activity questionnaire 

were reported in Tables 4.8, 4.9a-b and 4.10a-b, as well as figures 

summarising probabilities (Figures 4.10 and figures 4.11a-b) and scales 

(Figure 4.11c-d) for sexual activity, pleasure and discomfort.   

Sexual activity was similar between groups, with approximately 60% of 

respondents sexually active at baseline and increasing over time to become 

close to unity (Figure 4.10). The interaction term was not significant 

(p=0.65). 

Figure 4.10 Probability of sexual activity 
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The probability of some sexual pleasure was not significantly different for 

either group and there was a significant change over time, but this was 

towards a lower probability (Table 4.8 and Figure 4.11a). This might be 

regarded as a surprise, given that more subjects are sexually active but it 

may be that those who are returning to sexual activity do not find it as 

pleasurable. 

Figure 4.11a Probability of sexual pleasure 
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Table 4.8 SAQ dichotomous variables for activity, pleasure, discomfort (yes versus no) 

Outcome variable Treatment (Chemotherapy) Follow-up time  Study time Interaction (Goserelin) 
Odds ratio P Odds ratio p Odds ratio p 

Sexual activity 

(yes versus no) 

0.832 

 

0.817 

 

0 1 (ref.)  1 (ref.)  

6 0.957 0.932 1.64 0.512 

12 2.57 0.127 1.13 0.898 

Constant 1.92 0.238 24 3.11 0.143 1.90 0.620 

Some sexual pleasure 

(yes versus no) 

2.22 

 

0.344 

 

0 1 (ref.)  1 (ref.)  

6 0.762 0.642 0.630 0.610 

12 1.33 0.632 0.263 0.142 

Constant 1.50 0.442 24 0.444 0.169 0.579 0.545 

No sexual discomfort 

(yes versus no) 
0.343 0.201 

0 1 (ref.)  1 (ref.)  

6 1.31 0.630 1.60 0.589 

12 0.571 0.327 5.00 0.064 

Constant 0.875 0.796 24 1.71 0.335 2.27 0.342 
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Table 4.9a SAQ continuous variables  

Outcome variable Treatment (Chemotherapy) Follow-up time  Study time Interaction (Goserelin) 
Coefficient p Coefficient P Coefficient p 

Sexual pleasure scale 

(if > than 0) 

 

5.60 0.004 

0 0 (ref.)  0 (ref.)  

6 2.64 0.031 -0.100 0.952 

12 6.60 <0.00001 -5.28 0.002 

Constant 12.1 <0.00001 24 5.99 0.00001 -6.55 0.0006 

Sexual discomfort scale 

(if > than 0) 

 
-2.44 

 

0.002 

 

0 0 (ref.)  0 (ref.)  

6 1.18 0.090 0.527 0.575 

12 -0.648 0.328 2.43 0.011 

Constant 5.54 <0.0001 24 -0.734 0.347 2.23 0.039 
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Table 4.9b SAQ ordinal variables  

Category of sexual habit 

Treatment (Chemotherapy)
effect 

Follow-up time 
Study time Interaction (Goserelin) 

Relative risk P Relative risk p Relative risk p 
Less than usual  0 1 (ref) 1 (ref) 

 0.250 0.327 6 0.563 0.565 5.33 0.366 

 12 0.375 0.347 8.36E-07 0.000 

 1.33 0.712 24 0.375 0.468 5.20 0.353 

The same as usual 1 Reference category 

Somewhat more than usual 

 0 1 (ref) 1 (ref) 

1.00 1.000 6 0.750 0.882 2.00 0.737 

 12 1.50 0.798 2.00 0.699 

 0.333 0.352 24 4.50 0.304 3.56E+07 0.000 

Much more than usual 

4.00 0.327 0 1 (ref) 1 (ref) 

6 1.86E-07 0.000 6044352 0.000 

 12 1.50 0.791 0.750 0.863 

 0.333 0.352 24 2.79E-07 0.000 2.88E+13 0.000 
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The probability of subjects experiencing sexual discomfort was not 

statistically significantly different between the two groups (p=0.59) (Figure 

4.11b). However, there was an apparent, statistically significant increase 

(p=0.032) in the probability for the Goserelin group if the group was 

considered alone.  

Figure 4.11b Probability of subjects experiencing sexual discomfort 
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Table 4.10a SAQ dichotomous variables – probability of subject being positive 

Outcome  
variable 

Follow 
-up time  

Probability 
(chemotherapy) 

95% CI (chemotherapy) Probability 
(Goserelin) 

95% CI (Goserelin) 

LCL UCL LCL UCL 

Sexual activity 

(yes versus no) 

 

0 0.658 0.414 0.902 0.615 0.351 0.880 

6 0.648 0.396 0.900 0.715 0.457 0.974 

12 0.832 0.630 1.000 0.823 0.583 1.000 

24 0.857 0.644 1.000 0.904 0.702 1.000 

Some sexual 

pleasure 

(yes versus no) 

 

0 0.600 0.352 0.848 0.769 0.540 0.998 

6 0.533 0.281 0.786 0.615 0.351 0.880 

12 0.667 0.428 0.905 0.538 0.267 0.809 

24 0.400 0.152 0.648 0.462 0.191 0.733 

No sexual discomfort 

(yes vs. no) 

 

0 0.467 0.214 0.719 0.231 0.002 0.460 

6 0.533 0.281 0.786 0.385 0.120 0.649 

12 0.333 0.095 0.572 0.462 0.191 0.733 

24 0.600 0.352 0.848 0.538 0.267 0.809 
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Table 4.10b SAQ – continuous variables 

Outcome variable Follow-up time  Mean 
(chemotherapy) 

95% CI (chemotherapy) Mean 
(Goserelin) 

95% CI (Goserelin) 

LCL UCL LCL UCL 

Sexual pleasure 

(if greater than 0) 

0 12.1 9.3 14.8 17.7 15.1 20.3 

6 14.7 11.9 17.5 20.2 17.5 22.9 

12 18.7 16.1 21.2 19.0 16.2 21.8 

24 18.1 15.2 21.0 17.1 14.2 20.0 

Sexual discomfort  

(if greater than 0) 

0 5.54 4.40 6.68 3.10 2.09 4.11 

6 6.72 5.53 7.91 4.81 3.69 5.92 

12 4.89 3.87 5.91 4.87 3.69 6.06 

24 4.81 3.49 6.12 4.59 3.27 5.90 

Table 4.10c SAQ – ordinal variables 

Outcome variable Follow-up time  Probability 
(chemotherapy) 

95% CI (chemotherapy) Probability 
(Goserelin) 

95% CI (Goserelin) 

LCL UCL LCL UCL 

Sexual habit (probability  

that it is less than usual) 

0 0.444 0.113 0.776 0.111 <0.0001 0.321 

6 0.375 0.032 0.718 0.250 <0.0001 0.557 

12 0.200 <0.0001 0.453 <0.000001 <0.000001 <0.000001 

24 0.167 <0.0001 0.471 <0.000001 <0.000001 <0.000001 
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The sexual pleasure scale showed a greater difference between the groups 

than most other variables. Although there was a statistically significant 

difference between the two groups (p=0.005) they also showed a similar 

pattern with an increase from baseline which had a similar rate of increase. 

This period was longer for the chemotherapy group who came from a lower 

baseline value. The latter group then levelled off, whereas the Goserelin 

group fell back from a high score at 6 months so that both groups ended at 

about the same level after 24 months. At baseline, the Goserelin group 

averaged a 5.3 point higher score than the chemotherapy group (p=0.005) 

(Table 10.b and Figure 4.11c). 

Figure 4.11c Sexual pleasure 
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The sexual discomfort scale showed a statistically significant difference 

between the two groups with the Goserelin group having a mean score of 

4.29 and the chemotherapy group having a mean score of 5.51 (p=0.002). 

As with other scales the two groups were remarkably similar after 24 

months (Table 4.10b and Figure 4.11d). 

Figure 4.11d Sexual discomfort  
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enjoyment, desire and satisfaction. While no difference in pain or 

discomfort (38%) was reported between the two time points for 

chemotherapy participants, it did increase (83%) for Goserelin participants, 

who at 2 years were just finishing their Goserelin injections (Table 4.12). 

This suggested some of the women having Goserelin may have been 

experiencing side effects that impacted on their sexual relationships, 

compared with chemotherapy participants who would have completed 

chemotherapy at least 18 months prior. 

At baseline, chemotherapy respondents reported the frequency of sexual 

activity for them during the past month to be “not as much” (31%) or “about 

the same” (23%), with only two reporting “somewhat more” (8%) or “much 

more” (8%) (Table 4.13). Goserelin participants reported being “much 

more” (31%) or “about the same” (23%) level of sexual activity at baseline. 

By 2 years, chemotherapy respondents reported “somewhat more” (38%), 

“about the same” (25%) or “not as much” (13%) sexual activity compared 

with the majority of Goserelin participants who thought there level of 

sexual activity was “somewhat more” (83%) at the 2-year time point. 
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Table 4.11 SAQ participant responses for ‘No’ sexual activity 

 Baseline 24 months 

Chemotherapy (n=5)* Goserelin (n=5)* Chemotherapy (n=1)* Goserelin (n=0)** 

No partner at present 1 (20%) 2 (40%) 1 (13%) - 

I am too tired 3 (60%) 2 (40%) 1 (13%) - 

Partner too tired 1 (20%) 1 (20%)   - 

I am not interested in sex 2 (40%) 1 (20%) 1 (13%) - 

Partner not interested in sex - 1 (20%) - - 

I have a physical problem which makes sexual 

relations difficult or uncomfortable 

1 (20%) - - - 

Refer Appendix 4 for list of all questions asked in the SAQ 

* Participants able to select multiple responses 

** All Goserelin participants reported engaging in sexual activity 
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Table 4.12 SAQ participant responses (somewhat or very much)  

 Baseline 24 months 

Chemotherapy (n=13)* Goserelin (n=13) Chemotherapy (n=8) Goserelin (n=6) 

‘Having sex’ was important 4 (31%) 7 (54%) 2 (25%) 3 (50%) 

Enjoyed sexual activity 3 (23%) 7 (54%) 5 (63%) 4 (67%) 

Too tired to have sex 5 (38%) 8 (62%) 6 (75%) 4 (67%) 

Desire to have sex with partner 3 (23%) 6 (46%) 4 (50%) 4 (67%) 

Noticed vaginal dryness during sexual relations 3 (23%) 8 (62%) 3 (38%) 3 (50%) 

Felt pain or discomfort 5 (38%) 10 (77%) 3 (38%) 5 (83%) 

Felt satisfied after sexual activity 4 (31%) 5 (38%) 5 (63%) 4 (67%) 

Satisfied with frequency of sexual activity 2 (15%) 5 (38%) 3 (38%) 5 (83%) 

Refer Appendix 4 for list of all questions asked in the SAQ 

* One respondent chose not to complete this section of questionnaire 
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Table 4.13 SAQ frequency of sexual activity in comparison with normal 

 Much more Somewhat more About the same Not as much 

Baseline 

    Chemotherapy (n=13)* 1 (8%) 1 (8%) 3 (23%) 4 (31%) 

    Goserelin (n=13)* 4 (31%) 1 (8%) 3 (23%) 1 (8%) 

2 years 

    Chemotherapy (n=8)* - 3 (38%) 2 (25%) 1 (13%) 

    Goserelin (n=6)* 1 (17%) 5 (83%) - - 
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4.2.3. Greene menopause symptoms questionnaire (GMS) 

4.2.3.1. Reliability of the GMS 

The menopausal symptoms scale was used to assess the nature and severity 

of menopausal symptoms by identifying 21 psychological, somatic 

(physical) and vasomotor symptoms,[76] as reported by respondents. GMS 

was also referred to as the menopausal symptoms scale for analysis as 

reported in tables (Table 4.14-15) Normative data was also presented 

(Table 4.16)[76] 

Reliability co-efficients (psychological scale 0.87; somatic (physical) scale 

0.84; vasomotor scale 0.83) were yielded by test and retest of 50 

menopausal women over a 2 week period.[76]  

4.2.3.2. Findings from the menopause symptoms scale 

Analysis of the menopause symptom scale generated menopausal data 

presented in Tables 4.14-15 and Figures 4.12a-f. 

The menopausal symptoms total score showed no significant difference 

between groups (p=0.64) and no overall significant change over time for all 

patients combined (p=0.13) (Table 4.14). However, there was a significant 

difference between the two groups at 6 and 12 months, with the Goserelin 

group showing approximately a 50% higher score than the chemotherapy 

group at the two time points (p=0.004 and 0.36 respectively) (Figure 4.12a). 
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p = 0.26 between groups, p = 0.13 over time
and for the interaction p = 0.055.
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Figure 4.12a Menopausal symptoms total score 

 

 

 

 

 

 

 

The difference between the two groups for the total menopausal score was 

reflected in the psychological scale but the comparison lost statistical power 

and the difference was only significant at 6 months (P=0.003) (Figure 

4.12b). 

Figure 4.12b Menopausal psychological score 
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The somatic score showed a large deviation from normality and the data for 

this scale was analysed after a natural logarithm transformation with 

estimates being back-transformed in the table above. There is no significant 

difference between groups (p=0.090) but there is a significant change over 

time for both groups (p=0.038) (Figure 4.12). 

Figure 4.12c Menopausal somatic score 

 

 

 

 

 

 

For the vasomotor scale there was a significant difference between the 

groups of 0.76 units (p=0.037), although no significant change over time 

(Figure 4.12d). 

p = 0.090 between groups, p = 0.038 over time.
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Figure 4.12d Menopausal vasomotor score 

 

 

 

 

 

 

For anxiety, an overall significant difference was seen between the two 

groups (p=0.046), largely a consequence of a higher score for the Goserelin 

group (3.7 units) at 6 months (p=0.002) (Figure 4.12e). 

Figure 4.12e Menopausal anxiety score 

 

 

 

 

 

 

 

p = 0.037 between groups, p = 0.43 over time.
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For the depression scale there was a general trend for the score of the 

chemotherapy group to fall over time and this was not apparent for the 

Goserelin group (p=0.028 for time and 0.015 for the interaction of group 

and time) (Figure 4.12f). 

Figure 4.12f Menopausal depression score 

 

 

 

 

 

 

 

p = 0.45 between groups, p = 0.028 over time
and for the interaction p = 0.015.
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Table 4.14 Menopause symptoms scale results by domain 

Outcome variable Treatment (chemotherapy) Follow-up time Study time Interaction (Goserelin) 
Coefficient p Coefficient p Coefficient p 

MSS total 1.738245 0.641 

0 0 (ref.)  0 (ref.)  

6 -1.23 0.557 8.71 0.004 

12 -3.25 0.141 5.48 0.106 

Constant 17.29371 0 24 -3.78 0.178 8.87 0.036 

MSS (psychological) -1.24 0.575 

0 0 (ref.)  0 (ref.)  

6 -1.59 0.204 5.44 0.003 

12 -2.75 0.042 3.90 0.061 

Constant 11.60 <0.0001 24 -1.67 0.370 5.04 0.073 

MSS (somatic) 

(back-transformed from ln) 
0.168 0.551 

0 0 (ref.)  0 (ref.)  

6 0.837 0.334 1.51 0.126 

12 0.773 0.178 1.17 0.585 

Constant 4.69 <0.001 24 0.568 0.012 1.69 0.120 

MSS (vasomotor) 0.763 0.287 

0 0 (ref.)  0 (ref.)  

6 1.53 0.009 0.688 0.413 

12 0.647 0.269 0.992 0.267 

Constant 1.39 0.005 24 0.543 0.420 0.225 0.824 
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Outcome variable Treatment (chemotherapy) Follow-up time Study time Interaction (Goserelin) 
Coefficient p Coefficient p Coefficient p 

MSS (anxiety) 0.207 0.866 

0 0 (ref.)  0 (ref.)  

6 -0.604 0.463 3.74 0.002 

12 -1.17 0.177 1.73 0.194 

Constant 5.40 <0.001 24 0.048 0.966 1.71 0.303 

MSS (depression) -1.14 0.317 

0 0 (ref.)  0 (ref.)  

6 -0.968 0.145 1.70 0.080 

12 -1.58 0.029 2.08 0.062 

Constant 6.03 <0.001 24 -1.75 0.085 3.32 0.031 
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Table 4.15 Menopause symptoms scale results by time 

Outcome variable Follow-up time  Mean 
chemotherapy 

95% CI chemo Mean 
Goserelin 

95% CI Goserelin 
LCL UCL LCL UCL 

MSS total  

(range 0-50) 

 

0 17.3 12.2 22.4 19.0 13.8 24.3 

6 16.1 10.9 21.2 26.5 21.1 31.9 

12 14.0 8.7 19.4 21.3 15.3 27.2 

24 13.5 7.3 19.7 24.1 17.2 31.0 

MSS (psychological) 

(range 0-27) 

 

0 11.6 8.59 14.6 10.4 7.24 13.5 

6 10.0 6.94 13.1 14.2 10.9 17.5 

12 8.85 5.64 12.1 11.5 7.86 15.2 

24 9.93 5.89 14.0 13.7 9.19 18.3 

MSS (somatic) 

(range 0-19) 

 

0 4.69 3.19 6.89 5.55 3.73 8.25 

6 3.93 2.66 5.81 7.02 4.63 10.64 

12 3.63 2.43 5.41 5.04 3.18 7.97 

24 2.66 1.69 4.20 5.33 3.20 8.90 

MSS (vasomotor) 

(range 0-6) 

 

0 1.39 0.42 2.36 2.15 1.14 3.17 

6 2.92 1.89 3.96 4.37 3.28 5.46 

12 2.04 1.00 3.07 3.79 2.55 5.03 

24 1.93 0.71 3.15 2.92 1.52 4.32 
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Outcome variable Follow-up time  Mean 
chemotherapy 

95% CI chemo Mean 
Goserelin 

95% CI Goserelin 
LCL UCL LCL UCL 

MSS (anxiety) 

(range 0-16) 

 

0 5.40 3.71 7.10 5.61 3.89 7.32 

6 4.80 3.08 6.51 8.74 6.94 10.5 

12 4.23 2.45 6.01 6.17 4.14 8.20 

24 5.45 3.28 7.62 7.37 4.93 9.81 

MSS (depression) 

(range 0-14) 

 

0 6.03 4.50 7.57 4.89 3.28 6.50 

6 5.06 3.48 6.64 5.63 3.92 7.33 

12 4.45 2.78 6.12 5.40 3.47 7.33 

24 4.28 2.10 6.45 6.46 4.00 8.92 

 

Table 4.16 Menopause symptoms scale – normative data [76] 

 
General population Menopause clinic 
n=200; 40-55 years n=200; 40-55 years 

Scale Mean SD Mean SD 
Psychological 7.4 6.4 12.3 6.2 

Somatic 3.3 3.6 6.2 4.3 

Vasomotor 1.8 1.1 4.4 1.8 
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Mean psychological, somatic and vasomotor scores were calculated at each 

timepoint (Table 4.15). Study participants had comparable psychological 

and somatic symptoms when compared with a reference group comprising 

200 women aged 40-55 years, without breast cancer and attending a 

menopause clinic because of menopausal symptoms[76] (Table 4.15, 

4.16[76]).  

At 24 months, the mean psychological score decreased for chemotherapy 

respondents (9.9), but was still higher than the general population reference 

group[76]. On the other hand, the mean psychological score for Goserelin 

participants increased (13.7) and was higher than that of the menopausal 

reference group (12.3). Slight increases between baseline and 24 months 

were also noted for the mean vasomotor score for both groups. 

Figure 4.13a (baseline) and Figure 4.13b (24 months) show ten symptoms 

reported by participants and selected because of their relationship to quality 

of life issues as discussed by participants during qualitative interviews. 

Unlike data reported in other studies,[82] hot flushes were not the highest 

ranked symptom for these groups. Feeling tired or lacking energy affected 

more than 50% of participants in both groups at baseline. However, in 

combination, these symptoms would likely cause concern for many of these 

younger women, not prepared for menopause. 
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Table 4.17 Menopausal symptoms scale participant responses  
  (moderate or severe) 

 Baseline 24 months 
Chemotherapy 
(n=14) 

Goserelin
(n=13) 

Chemotherapy 
(n=8) 

Goserelin 
(n=6) 

Difficulty sleeping 8 (57%) 7 (54%) 4 (50%) 4 (67%) 

Difficulty 

concentrating 

5 (36%) 6 (46%) 3 (38%) 4 (67%) 

Feeling tired or 

lacking energy 

9 (64%) 7 (54%) 3 (38%) 4 (67%) 

Loss of interest in 

‘most things’ 

7 (50%) 4 (31%) 1 (13%) 2 (33%) 

Feeling unhappy or 

depressed 

4 (29%) 3 (23%) 2 (25%) 2 (33%) 

Irritability 6 (43%) 5 (38%) 2 (25%) 1 (17%) 

Muscle or joint 

pains 

4 (29%) 5 (38%) - 1 (17%) 

Hot flushes 3 (21%) 5 (38%) 3 (38%) 3 (50%) 

Sweating at night 5 (36%) 4 (31%) 2 (25%) 2 (33%) 

Loss of interest in 

sex 

7 (50%) 1 (8%) 1 (13%) 3 (50%) 

Refer Appendix 5 for list of all questions asked in the Greene menopause scale 
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Figure 4.13a Menopausal symptoms (baseline) 

 

Figure 4.13b Menopausal symptoms (24 months) 
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4.2.4. Decision conflict 

With decisional conflict resulting when individuals are uncertain about the 

decisions they need to make, the decision conflict scale was used to 

measure personal perceptions regarding uncertainty[79] when making the 

initial treatment choice. Subscales within the questionnaire were used to 

identify whether individuals were informed, and their levels of values 

clarity, support, uncertainty and effective decisions.[79] 

4.2.4.1. Reliability of the decision conflict scale 

Test-retest correlations and Cronback alpha coefficients were used. The 

lower the score, the more certain individuals felt about having made the best 

choice for them[79]. 

4.2.4.2. Findings from the decision conflict scale 

For the DCS total scale, there was a large difference between the two 

groups with the chemotherapy group having a mean score of 32, compared 

to the Goserelin group which had a lower mean score of 23 (Table 4.18). 

However, the nine point difference was not statistically significant (p=0.64) 

but the power of the test was low. 

For the DCS uncertainty sub-scale there was a statistically significant 

difference between the two groups with a mean score of 42 for the 

chemotherapy group and a mean score of 27 for the Goserelin group 

(p=0.039). 
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Figure 4.14a Total Mean DCS 

 

 

 

 

 

 

Across all of the other subscales there was a uniform pattern of the 

chemotherapy group having a higher score than the Goserelin group but 

these were not individually significant (Table 4.18 and Figures 4.14a-e). 

Figure 4.14b Mean uncertainty 

 

 

 

 

 

 

0
20

40
60

80
D

C
S

 to
ta

l

Chemotherapy Goserelin

0
20

40
60

80
D

C
S

 u
nc

er
ta

in

Chemotherapy Goserelin



 

– 100 – 

Figure 4.14c Mean being informed  

 

 

 

 

 

 

 

Figure 4.14d Mean clarity 
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Figure 4.14e Mean support 

 

 

 

 

 

 

 

As noted in Table 4.18, overall decision conflict was higher for the 

chemotherapy group (32.1) compared with the Goserelin group (23.1), but 

not statistically significantly (p=0.064). The chemotherapy group also had 

higher scores than the Goserelin group for uncertainty, being informed, 

clarity and support, with only uncertainty being significant (p=0.039) using 

the Wilcoxon rank sum test. This suggests the participants choosing 

Goserelin were more certain, informed, clear and supported with their 

decision to choose Goserelin compared with the women choosing 

chemotherapy and was also noted when looking at the data presented in 

Table 4.19. 
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Table 4.18 Summary of decision conflict scale (baseline) 

DCS scale Group N Mean 
95% CI 
LCL UCL 

DCS total Chemotherapy 13 32.1 24.3 39.8 

Goserelin 13 23.1 11.6 34.6 

Total 26 27.6 20.9 34.3 

Difference 13 9.01 -4.12 22.2 

Wilcoxon rank-sum test: Z = 1.85, p = 0.064 

DCS uncertain Chemotherapy 13 42.3 33.2 51.4 

Goserelin 13 26.9 14.6 39.3 

Total 26 34.6 26.8 42.4 

Difference 13 15.4 0.862 29.9 

Wilcoxon rank-sum test: Z = 2.27, p = 0.039 

DCS informed Chemotherapy 13 35.3 22.2 48.3 

Goserelin 13 23.1 10.4 35.8 

Total 26 29.2 20.4 38.0 

Difference 13 12.2 -5.05 29.4 

Wilcoxon rank-sum test: Z = 1.46, p = 0.144 
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DCS scale Group N Mean 
95% CI 
LCL UCL 

DCS clarity Chemotherapy 13 31.4 19.8 43.1 

Goserelin 13 21.8 9.03 34.6 

Total 26 26.6 18.4 34.8 

Difference 13 9.62 -6.76 26.0 

Wilcoxon rank-sum test: Z = 1.62, p = 0.11 

DCS support Chemotherapy 13 28.2 19.1 37.3 

Goserelin 13 23.7 12.1 35.3 

Total 26 26.0 19.1 32.8 

Difference 13 4.49 -9.47 18.4 

Wilcoxon rank-sum test: Z = 0.99, p = 0.32 

DCS effective Chemotherapy 13 25.5 17.9 33.1 

Goserelin 13 20.7 7.92 33.4 

Total 26 23.1 16.1 30.0 

Difference 13 4.81 -9.27 18.9 

Wilcoxon rank-sum test: Z = 0.99, p = 0.32 
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Table 4.19 DCS participant responses (agree or strongly agree) 

 Chemotherapy 
(n=14)* 

Goserelin 
(n=13) 

I know which options are available to me 10 (71%) 12 (92%) 

I know the benefits of each option 9 (64%) 11 (85%) 

I know the risks and side effects of each option 9 (64%) 10 (77%) 

I am clear about which benefits matter most to 

me 

9 (64%) 11 (85%) 

I am clear about which is more important to me 

(the benefits or the risks and side effects) 

11 (79%) 11 (85%) 

I have enough support from others to make a 

choice 

10 (71%) 12 (92%) 

I am choosing without pressure from others 10 (71%) 12 (92%) 

I have enough advice to make a choice 8 (57%) 11 (85%) 

I am clear about the best choice for me 8 (57%) 11 (85%) 

I feel sure about what to choose 8 (57%) 10 (77%) 

This decision was easy for me to make 4 (29%) 11 (85%) 

I feel I have made an informed choice 8 (57%) 10 (77%) 

I am satisfied with my decision 10 (71%) 11 (85%) 

Refer Appendix 6 for list of all questions asked in the decision conflict scale 

In addition to these 16 questions, women were also asked at the beginning 

of the questionnaire if they preferred ‘Chemotherapy ± Tamoxifen’ or 

‘Goserelin (Zoladex) implant (injected monthly every 28 days for a 2-year 

period) ± Tamoxifen’. Of the 14 chemotherapy participants who responded, 

10 (71%) selected chemotherapy as their preference and three (21%) were 

unsure. Of the 13 Goserelin respondents, 11 (86%) selected Goserelin as 

their preference. One respondent from this group reported being unsure. 

Other than one Goserelin respondent who selected both chemotherapy and 

Goserelin, no one selected the treatment they were not having as their 

preference. Additional feedback by two chemotherapy respondents 

included “I have not heard of Goserelin” and “I was not informed of this 
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option [Goserelin]”. This suggested not all women were informed they 

could have had an alternative treatment (Goserelin) to chemotherapy. As 

reported in the literature review, Goserelin was only thought to be 

equivalent to some chemotherapy regimens and treating clinicians may 

therefore not have felt Goserelin was an appropriate alternative when 

compared with the chemotherapy regimen selected. 

4.2.5. Decision regret 

The decision regret scale contained five questions to identify if participants 

had any regret about their cancer treatment (chemotherapy or Goserelin). 

As with decision conflict, lower scores on the decision regret scale indicate 

less regret with the decision chosen.[78] 

4.2.5.1. Reliability of the decision regret scale 

As reported by O’Connor(1996, p2),[78] the scale correlated with 

satisfaction about the decision made (r=-0.40 to -0.60), decisional conflict 

(r=0.31 to 0.52) and overall rated quality of life (r=-0.25 to -0.27). In 

addition, groups who differed on feelings about their decision (positive, 

negative or mixed) also differed on rated regret when using an ANOVA F 

statistic, finding those who changed their decision had greater regret than 

those who did not. 

4.2.5.2. Findings from the decision regret scale 

After reverse coding questions 2 and 4, calculations resulted in a mean 

score of 15 (out of 100) for both groups (Table 4.20). The Wilcoxon 
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rank-sum test was used as a nonparametric alternative to the two sample 

t-test to confirm whether the means of the two groups were equal[83]. With 

Z=0.52 and p=0.60, suggesting there was no evidence of a difference 

between the means for the two groups. 

Table 4.20 provided a summary of mean scores and lower (LCL) and upper 

(UCL) for decision regret at 24 months. 

Table 4.20 DRS summary (24 months) 

Group n Mean 
95% CI 
LCL UCL 

Chemotherapy 8 15 7.26 22.7 

Goserelin 6 15 -6.76 36.8 

Total 14 15 6.60 23.4 

Difference 6 0 -17.8 17.8 

Wilcoxon rank-sum test: Z = 0.52, p = 0.60 

 

As with decision conflict, there was a uniform pattern of the chemotherapy 

group having a higher score than the Goserelin group but these were not 

individually significant (Figure 4.15). 
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Figure 4.15 Mean decision regret score 

 

 

 

 

 

 

Responses from the decision regret scale where respondents “agreed” or 

“strongly agreed” to each of the five questions suggested participants had 

little regret about their decision regarding their cancer treatment 

(chemotherapy or Goserelin) (Table 4.21). 

Table 4.21 DRS participant responses (agree or strongly agree) 

 Chemotherapy 
(n=8)* 

Goserelin 
(n=6) 

It was the right decision 8 (100%) 5 (%) 

I regret the choice that was made - - 

I would go for the same choice if I had to do it 

over again 

8 (100%) 5 (%) 

The choice did me a lot of harm 1 (13%) - 

The decision was a wise one 8 (100%) 4 (%) 

* Percentages do not always total 100% due to missing responses 
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4.3. Participant interviews (qualitative) 

Of the 28 study participants, phone interviews were conducted with 11 

(41%). Of those, six had received chemotherapy and five had received 2 

years of monthly Goserelin injections, with all 11 participants having 

received Tamoxifen as part of their adjuvant systemic treatment. In 

addition, two participants receiving chemotherapy also had a short course 

of Goserelin during their chemotherapy, with the intent being that Goserelin 

may provide ovarian protection during chemotherapy.[84, 85] 

The percentage of women in each treatment arm were similar to that of the 

overall group with 55% of interview participants having chemotherapy and 

45% having Goserelin which compared to 54% of the total group having 

chemotherapy and 46% having Goserelin.  

The mean age of the 11 women interviewed was marginally lower (38.8 

±6.7 years SD) than that of the overall group of 28 participants (39.9 ±6.5 

years SD). When looking at participants by treatment arm, the mean age 

was 42 years - not only for the five interview participants receiving 

Goserelin but also for the whole group of Goserelin participants within the 

study.  Interviewees who had chemotherapy had a slightly lower mean age 

(37 years) when compared with all chemotherapy participants (38 years) in 

the study. There was however no significant difference between treatment 

arms for age. 
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The 11 interview participants also shared a number of other similar traits to 

the 28 women within the two treatment arms including marital status, the 

length of relationships (in years), parity and number of children, suggesting 

the 11 women interviewed were representative of the larger group. 

4.3.1. Quality of life issues 

While some aspects of the treatment journeys were similar, many outcomes 

appeared individualised and unique because of different life experiences, 

values and beliefs of respondents. During the interviews, the research 

officer asked participants questions to learn more about “why they chose 

the treatment they did (ie chemotherapy or Goserelin)” as this information 

could be of value to other women faced with similar decisions when 

choosing adjuvant treatments, as well as treating clinicians. 

After reminding participants about the consent they had completed at study 

commencement, a verbal consent was captured on the tape recording. 

Interviews ranged from 20-45 minutes, with an average length of 30 

minutes. 

The de-identified data was reviewed by the research officer to identify 

themes that summarised participant experiences about the treatments 

chosen, including issues with side effects and difficulties making decisions.  
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After analysing the transcripts, emerging themes included: 

 Survival 

 Side effects – general and menopausal 

 Sexual activity 

 Fertility 

 Decision conflict and/or regret. 

4.3.1.1. Survival 

Weighing up potential survival benefits after being diagnosed with breast 

cancer was evident from several interviews. Seven respondents, who either 

already had a family or had chosen not to have children, appeared more 

accepting of the likelihood of premature menopause and subsequent loss of 

fertility, and exhibited more concern about surviving their breast cancer and 

“being around long-term” for their family. 

Some respondents were more forthcoming than others, with responses 

including “…the question you want answered is ‘am I gonna die or not’ to 

be honest” (WA008S2T1) or “…It’s that [treatment] or you know, let it 

[cancer] consume you and kill you”. (WA013S2T2) Another similar 

response included “…otherwise there was only one alternative [death] and 

I didn’t like that alternative… so if I didn’t have any treatment then things 

may have turned out differently”. (WA012S2T1) 
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With interviews conducted up to 2 years after surgery, some respondents 

gave very pragmatic responses including “…I guess the alternative is not 

having the treatment [Goserelin] or having alternative treatment like going 

through chemotherapy which I haven’t been through so I can’t really 

measure that… but having a family there’s really no option you do take the 

treatment”. (WA007S2T1) 

Two younger participants suggested they were also concerned about their 

long-term survival, but also displayed a keen desire to keep their fertility if 

at all possible, in order to either start a family or add to an existing family 

after treatment. Another two participants (aged 33 and 42 at time of 

diagnosis) also mentioned wanting more children but accepted their current 

family status and underwent the treatment recommended by their clinicians 

regardless of fertility outcome. Feedback from one included “…. I sort of 

thought about you know, wanting to be here for the children. I wanted to be 

here for the long-term, see them go to university, do well in life and if I 

didn’t have the treatment you know they were options I might not 

necessarily be facing”. (WA021S1T1) 

Surviving breast cancer also incorporated normality, with seven 

respondents talking about “wanting things” to go back to normal after their 

breast cancer surgery, even though they might still be having treatment. 

This included being able to carry on working or carry on with normal 

responsibilities around the house including looking after children. One 
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participant felt routine and normality helped her children cope, which in 

turn helped her cope. 

For some, including a single mother with two young children, returning to 

her living arrangements prior to breast cancer was near impossible as she 

was unable to work for at least nine months. Without work and a stable 

income, she had to leave her country farm and move back to Perth with her 

parents for financial assistance as well as help with the children. As an 

independent person, having to seek help of this magnitude was difficult to 

cope with. 

One respondent also spoke about the empowerment she felt by having her 

reconstruction and that while other aspects of her treatment were 

survival-related for her family as well as for her, reconstruction was 

specifically for her. She explained “… so that along the way you make some 

decisions for yourself like the implants were about me, and the full 

reconstruction was about me and you know to make you feel a bit better… 

and once you’ve got through the mechanics of the chemotherapy and all 

that you get onto the nicer side of things and feel like a woman again”. 

(WA021S1T2) 

4.3.1.2. Side effects (general) 

Breast cancer care and treatment was described by participants as being 

“really good”. The overall emotional experience was generally one of the 

most difficult side effects, being described as “horrific”, “horrendous”, or 
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“devastating and scary” by participants. Many of the participants found the 

process “emotionally draining”, which helps to set the scene for why 

women felt their quality of life had been impacted. 

Chemotherapy respondents remembered a mix of side effects, including but 

not limited to, hair loss, depression, weight gain, feeling sick, lack of 

concentration, constipation and/or neutropenia. With many of the 

interviews taking place at least 2 years after surgery, recall may have been 

limited or alternatively, the side effects still of note were the ones that 

caused most grief for these women. 

Some respondents remembered a feeling they described as a ‘fuzzy’ head in 

the days following chemotherapy, but it passed. Others felt their 

chemotherapy impacted on their memory and/or concentration, with some 

finding it difficult to work through certain parts of treatment because of 

tiredness and fatigue. Some respondents also spoke about their memory still 

being impacted but also question if it is just “being forgetful” or actually 

treatment-related. 

Side effects also varied for Goserelin respondents with “moodiness”, more 

so than usual of particular note to several respondents. One respondent 

talked about menopause and how it affected her nearly a year after surgery, 

explaining “… I went into the menopause side of things and all that, so it 

was really a year after that it [menopause] really hit me and after what I 

had gone through… I was finding that hard to deal with emotionally 
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because it was like I had no control over my emotions, you know like being 

a raging bull sort of thing and I didn’t like that because I didn’t like being 

out of control”. (WA001S2T1) 

Regardless of treatment, respondents acknowledged expecting to have 

treatment-related side effects, but they were probably not prepared for how 

long recovery would take after the treatments, including how side effects 

such as fatigue or poor concentration affected simple tasks like getting 

ready for work or, for those with children, preparing younger ones for 

school or driving teenagers to and from work or sporting commitments after 

school. 

In addition, some respondents also spoke about being aware of side effects 

before treatment but possibly not expecting the intensity of them, or in some 

cases that they were not expecting side effects to actually happen to them. 

One respondent who was 29 at diagnosis acknowledged being unaware at 

diagnosis and, as a rural patient, she found it harder to access age-relevant 

information. 

Some respondents were challenged by the extent of hair loss, with one 

respondent concerned with “…yeah probably hair loss, loss of eye lashes 

and eye brows…. that kinda bothered me a bit, not really the hair on my 

head, but loss of facial hair bothered me,…and I guess it depends on which 

part of your body you were more conscious of before , you are going to be 

really conscious of it once its changed its appearance… so I was really 
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bothered when my eyelashes fell out... it meant that you don’t get the 

filtering on your eyes any more so my eyes were watering and it was just 

irritating more than anything”. (WA009S1T2) 

While some respondents struggled with hair loss, others chose to embrace 

it, with one respondent sharing that she wore a wig at work as her safeguard, 

meaning only certain people were aware she was undergoing treatment and 

others treated her as they would anyone else, not as if she was sick. Another 

respondent shared being happy to wear a cap when out and was almost sad 

when her hair grew back and she no longer needed a cap. 

From a different perspective, a Goserelin respondent spoke about people 

being unaware she was undergoing treatment because there were no 

outward signs with her sharing “…as opposed to chemotherapy where there 

are physical signs and you do look sick and feel sick… there is nothing there 

[Goserelin injections] that indicates you are going through treatment so 

you almost think that you are living in a normal life”. (WA007S2T1) 

Regardless of treatment chosen, some respondents also spoke about side 

effects being glossed over by clinicians, particularly if they were told “you 

might get” rather than highlighting worst case scenario. 

While respondents acknowledged treatment affected their quality of life, 

many of them also found practical solutions to cope with side effects rather 

than letting them get the better of them. One respondent looked at 
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everything from what she described as a “temporary” point of view 

explaining “I knew it would be temporary whatever it was... I was always 

saying to myself it was going to be temporary even if it wasn’t. If you say to 

yourself it was going to be temporary then you find a way to get through it”. 

(WA009S1T2) This included using a calendar to circle chemotherapy 

treatment dates and then crossing them off once completed as a visual 

reminder of ‘the end’. 

Quality of life could be impacted in a number of ways with different things 

bothering different people. Of particular note, one participant spoke about 

her fear of needles, which would make 2 years of Goserelin injections 

difficult for most, but a stronger fear of chemotherapy and the associated 

hair loss helped her to persevere although she did not think she had 

overcome her fear of needles by the end of treatment. 

The level of impact and distress caused by side effects were issues for 

respondents, although, overall, many displayed a positive outlook, choosing 

to accept that such side effects were part of the treatment, so therefore did 

not dwell on them to any real extent, other than acknowledging that they 

had happened. Regardless, information collected from the interviews 

suggested general side effects did not last as long after treatment for 

chemotherapy respondents compared with Goserelin respondents. This was 

therefore relevant considering the length of each treatment, with 

chemotherapy lasting between 4-6 months compared with 2 years of 
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injections for women receiving Goserelin, highlighting a longer period of 

side effects for women receiving Goserelin. 

4.3.1.3. Side effects (menopausal) 

Many of the respondents were initially reluctant to discuss menopausal 

symptoms during the phone interviews; however, this was understandable 

as sharing intimate aspects such as menopausal symptoms with a researcher 

they have only had limited contact with may have been difficult for some, 

while others were possibly not fully aware their side effects, including hot 

flushes or mood swings, were menopause-related. 

When respondents were asked about side effects they had experienced, very 

few reported menopausal symptoms, but further questioning jogged their 

memories, with most respondents noting some issues with menopausal 

symptoms. One respondent undergoing chemotherapy was surprised at how 

violent, strong and often the flushes were and two other respondents 

undergoing Goserelin also commented on how severe their menopausal 

symptoms were when they started. One respondent suggested she “did find 

it hard because it just come on so severely… It’s not as if it come on 

gradually, it was like ‘vroom’, ‘like a bomb hit’, so I did find it hard to deal 

with it at the time”. (WA001S2T1) On the other hand, another respondent 

did not think she had hot flushes as she tended to feel cold more often than 

not. 



 

– 118 – 

Another respondent questioned whether the severity of her menopausal 

symptoms were “… maybe compounded because I was taking something in 

addition [chemotherapy and Goserelin], but certainly night sweats, 

hot/cold flushes, yeah, the works” (WA011S2T2) but it was not mentioned if 

she had discussed this with her clinician. 

Lack of information provided about side effects was noted in several 

interviews. One of the respondents keen to preserve her fertility, 

remembered mainly getting verbal information about menopausal 

symptoms and thought “… it was mainly from the fertility side of things, 

they sort of said the Goserelin may bring on menopausal symptoms but it 

may not because you are young,… you know it certainly will stop your 

periods but whether or not you will have full blown hot flushes or whether 

you will have something very mild because you are young, you will find out 

as you go... they sort of put the idea out there but they certainly didn’t say 

these are all the things you are gonna get and [oncologist] said look chemo 

can put you in a menopausal state but it doesn’t for everyone so just sort of 

see how you go and if there is anything that you are concerned about you 

can ask us”. (WA009S1T2) 

When looking specifically at periods returning, three respondents in their 

mid-40s reported having not had a period since their surgery (18, 30 and 36 

months prior), while one respondent in her late 20s reported her periods 

recommencing about 3 months after finishing her Goserelin treatment. Two 
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respondents aged 28 and 33 at diagnosis and having chemotherapy noted 

their periods returned within 6 months, while one other in her 40s had not 

had any periods prior to treatment because she had been using Implanon for 

contraception, neither had her periods returned since finishing 

chemotherapy. Two other respondents (one Goserelin;, one chemotherapy) 

had previously had hysterectomies but still reported being bothered by other 

menopausal symptoms. 

A respondent undergoing chemotherapy and Goserelin referred to 

menopause as “being a shock to the system”, most likely because of her 

young age. Hot flushes, mood swings and dizziness were reported by nearly 

all women having Goserelin, with some also describing their surprise at 

their severity and suddenness. These side effects were less noticeable in 

respondents who had chemotherapy, with one reporting nothing untoward 

except the occasional vaginal dryness, and another reporting no noticeable 

menopausal effects until commencing Tamoxifen at the end of her 

chemotherapy. 

Menopausal side effects therefore varied between the two treatment groups; 

however, Goserelin respondents appeared to have longer lasting 

menopausal side effects. 
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4.3.1.4. Sexual activity 

Sexual activity needs are different for different people and can vary during 

one’s lifespan whether the result of changes in relationships or, for women 

in this study, because of their breast cancer and associated treatments. 

Neither vaginal dryness, or loss of libido were mentioned by many 

respondents until questioned further by the research officer. Once the issue 

was raised, all five respondents having had chemotherapy did remember 

having vaginal dryness and a reduced libido, but found it difficult to 

discuss, although one respondent felt it wasn’t an issue for her because she 

did not currently have a partner. Of the four women having Goserelin, two 

reported having vaginal dryness and a reduced libido during their treatment. 

Of note, respondents did not appear to be concerned about their loss of 

libido or vaginal dryness for themselves, but rather they were aware of its 

impact on their partners, including what some respondents described as a 

loss of spontaneity after treatment or a loss of libido which they had not had 

before treatment. 

In addition, others reported sex being less frequent or less enjoyable, 

including a feeling of sex being “off the radar” for at least six months with 

one respondent reporting “… I sort of found it [sex] a bit more of a chore, 

you know… trying to keep my husband satisfied, but the dryness… in an 

intimate situation, so you just use a cream”. (WA013S2T2) 
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From another perspective, one respondent explained that “… well I didn’t 

have a problem with it because I was just happy to go to sleep but it was 

more him [partner]. There were times when he thought it would have been 

nice if I had wanted sex or been willing to have sex more often..., it [sex] 

was something that we both enjoy and all of a sudden its going from 

enjoying to zero or below zero and it was something he had to cope with as 

well, which he wasn’t used to so it was a totally new situation for him as 

well”. (WA008S2T1) 

Another respondent talked about having to make an effort for her husband 

and described it as “… I just kind of, if it [sex] happens, it happens. I think 

that I’m different now than I was before… like before I would have felt like 

it, but I don’t feel like that [sex] so much now but you’ve got to make a 

conscious effort obviously to um, to have sex”. (WA010S1T2) 

While several respondents talked about some side effects disappearing after 

treatment ended, this was not the case with libido or vaginal dryness. Some 

respondents suggested these side effects had improved but had definitely 

not returned to where they were before their chemotherapy or Goserelin 

treatment. With this in mind, some respondents discussed the use of 

lubricants and that they did help, although they still found sex 

uncomfortable, with some even questioning whether this might have been 

age-related anyway. One respondent summed it up by saying “it [lubricant] 

did help but it was still uncomfortable… and it is still a little bit now, not as 
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bad as it was, it’s still…but the libido is gradually coming back, but it’s not 

like it used to be, but again I think when you get older that does change as 

well so I am just putting it down to that as well”. (WA001S2T1) 

One respondent was particularly aware that there is more to relationships 

than just sex, stating “… it [vaginal dryness] certainly was present and 

there was a period of yeah close to six months where I didn’t even think 

about sex and it didn’t enter my thought process... so it’s not like you miss 

something because you are not doing it anymore, it wasn’t in my psyche 

because my libido and that was just killed so it wasn’t something that 

bothered me… but, I guess I was aware of it when I looked at my husband 

and started to think about the things we used to do but he was also I think 

really supportive and he never brought it up as a discussion point… we just 

didn’t really talk about it, but it wasn’t a problem, it didn’t eat away at us... 

we just got on with it, and then we probably, he probably did the same thing 

and thought it was temporary and we would come out the other side and 

stuff… even now that things are better and back to some level of normality 

we still don’t feel we have to have sex all the time, so maybe that is just the 

way we are cos it’s not something you talk about a lot with different 

people”. (WA009S1T2) 
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4.3.2. Fertility 

When making treatment decisions, the possibility of still being able to have 

children after treatment was very important to a number of participants. For 

the youngest respondent, in her late 20s, a breast cancer diagnosis was 

unexpected and both she and her partner had to “re-evaluate life”. She 

admitted starting a family had not previously been on her radar as she was 

still too young and did not feel “mentally ready”. Having no children, this 

respondent felt preserving fertility was about ensuring choice and having 

options down the track and explained “… when I was diagnosed I was 28 

(turning 29) and it was funny in that it had never been something I had 

really thought about. I still felt mentally young and that babies was for five 

years down the track type of thing, even longer maybe… then that [cancer 

diagnosis] brought it all to the surface and I remember when I had my first 

consultation before the surgery and then it was one of the first things the 

breast nurse brought up – ‘oh have you thought about children, have you 

thought about fertility’ – and then it brought it all to the surface for me but 

that was not a bad thing because it sort of enabled me to think about my 

plan for all of that, or our plan I should say and then we started talking 

about it, and then we were like we could do this, we could do that… so it 

was good to actually bring that out in the open albeit it was forced out. It 

was good for me because it let me kind of plan where I was going…” 

(WA009S1T2) 
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Other respondents spoke about wanting more children but, with the news of 

breast cancer, “that decision” had been taken away. One respondent 

described this as a decision she would have to live with for the benefit of her 

own health versus that of bringing a new life into the world. Another 

respondent recalled “… [husband] and I had made a decision just prior to 

me having the chemo… that we were happy that we had two children, two 

healthy children, and that we were pretty blessed, and that you know it 

would be nice to have more but we are very lucky with what we have so we 

really had to kind of accept that decision and move on basically”. 

(WA021S1T2) 

Some women spoke about making choices or sacrifices after their breast 

cancer diagnosis, with children appearing to be one of them. One 

respondent felt “... you can’t deal with new life, if your own life is shortened 

and you need to put your health first for the benefit of a long life with your 

family… focus on what is now, not what could be in the future”. 

(WA008S2T1) When asked about having more children, another respondent 

with a young child suggested “…um, well yeah, kinda yes and no, but that’s 

all been taken off the table now, like it’s impossible now”. (WA002S2T2) 

Just because someone already has children, does not mean they do not want 

more. Another respondent did have children and was currently single, but 

that did not stop her desire for more children and she stated “… while I had 

two kids I still didn’t think I was done in the scheme of things… so that was 
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extremely important to me… when I had the chemotherapy I also had the 

implant of Goserelin, because I wanted to do everything I could to conserve 

my fertility even if I didn’t know if I wanted to use it... I went to the fertility 

clinic… I was looking at harvesting eggs, yeah that was extremely 

important to me”. (WA011S2T2) 

Other participants who had children (older or grown up), felt the possibility 

of still being able to have children after treatment was not important to 

them, predominantly because of age, with one respondent suggesting she 

was “past” having more children and another who thought she was “a bit 

old for that”. (WA012S2T1) 

A further consideration was that fertility affected more than just the 

individual undergoing treatment, with one respondent talking about her 

partner who was still keen to have children and ‘be a dad’, even though she 

was not as concerned because she had a daughter from her previous 

relationship. 

Other issues related to the fear of falling pregnant while taking Tamoxifen 

with one respondent concerned about being intimate and sexually active 

with her partner as she feared falling pregnant while on Tamoxifen because 

of its contraindications. 

Concern about age and fertility at the end of five years of Tamoxifen was 

also noted by participants, with a respondent fearing “… just the fact that I 



 

– 126 – 

was going on Tamoxifen for 5 years and you know you can’t get pregnant 

on that… so basically that would take me to be you know almost 40 which is 

not an age where I’d consider having kids and kind of the decision was 

made”. (WA002S2T2) 

Other participants acknowledged having to complete their Tamoxifen 

regimen before thinking about a family but at the same time was conscious 

of a shortened window of fertility stating, “… we’ve got a bit more of an 

idea now about the next few years and what we think we are going to do 

with them so definitely it [pregnancy] is still on the cards that we want to 

consider in the next three to five years and hopefully it’s still an option… 

and in the back of my mind I am always thinking my fertility or my fertile life 

has been shortened because I have had chemotherapy so I don’t want to 

wait forever but I am not going to drop a bundle now. I sort of want to know 

in the next 3ish years if it’s gonna happen… and we’ve talked about it and 

we are both of the same mind-set there”. (WA009S1T2) 

Age was not a barrier to all women, with one respondent talking about also 

being on Tamoxifen “… so I like chose to do that as the gold standard if you 

like, so I did everything… and will probably do the full five years and there 

are side effects from that as well… so the immediate future when I am on 

tamoxifen I am not going to be actively trying to have a baby anyway... so I 

will have to wait until I am 40, and in a relationship, and in that frame of 
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mind and I may decide that I don’t want to but, certainly I don’t rule it 

out,… It’s circumstantial where I am at that point of time”. (WA011S2T2) 

4.3.3. Decision conflict and/or regret 

The two respondents who had chemotherapy and Goserelin (3-6 months, 

not 2 years), both found treatment decisions difficult to make and weighed 

up all decisions more critically than other respondents because of their 

desire to “keep their fertility (post-chemotherapy)” if at all possible. Both 

also talked openly about not having decisions taken away from them, 

including a more long-term decision of the possibility of falling pregnant 

after treatment. 

Decisions made by respondents were predominantly guided by clinicians, 

as they believed in the clinician to make the best decision for them, based on 

medical information at hand and their clinical expertise. Several women 

also remembered clinicians discussing survival benefits based on different 

treatment outcomes. 

However, respondents choosing Goserelin did so predominantly to avoid 

chemotherapy having weighed up all treatment options presented. One 

respondent was happy at being informed chemotherapy was not necessarily 

required and made her decision based on the information provided by her 

clinician about the ‘low-risk’ nature of her cancer, instead choosing 

Goserelin, rather than just having Tamoxifen. Another respondent had the 

attitude of just doing the minimum to get by and only wanted to choose 
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treatments where advised by her clinician. Two respondents were happy to 

know they had good prognosis cancers and spoke about preferring the 

thought of Goserelin to chemotherapy, knowing the outcomes were being 

evaluated in this study. Another respondent chose Goserelin over 

chemotherapy having watched other family members receive chemotherapy 

and not wanting to deal with the same side effects, including hair loss which 

to her signified “loss of dignity” or being sick during treatment. 

One respondent chose chemotherapy and Goserelin to eliminate risk she 

associated with the unknown of not having treatment and to “cover all 

bases”, saying “… and along the way, not just the oncologist but to every 

person you see, no one can give you a definitive answer… but I guess that it 

comes back to you and I say do you take a chance? No one wants to do 

chemotherapy but do I take a chance of not doing it and maybe things turn 

out really well for me or should I just try and do everything that I possibly 

can and take away or eliminate your risk”. (WA011S2T2) 

In addition, the respondent also suggested “… the problem is that when you 

are faced with that situation they [clinicians] can’t tell you we may be over 

treating you by having chemotherapy but we don’t know... no one can 

actually tell you that this [chemotherapy] is the thing you should do for you, 

but …you may be over treating yourself… but in your mind you have done 

everything you could”. (WA011S2T2) 
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One respondent had trouble making a decision even after speaking with her 

clinician and opted for the relatively new Oncotype DX® Breast Cancer 

Assay to help decide on the best course of treatment and, although 

expensive, acknowledged the cost was worth it, saying “… um, it helped me 

make my decision because I sort of thought well if I don’t have to have 

chemo, well thank god for that… cos there is a real fear involved with 

chemo as well. You see things on telly where they look half dead or they are 

throwing up all the time and you think I don’t want to be that sick. As I said 

luckily I wasn’t that sick so to me it was yep well I have to have it 

[chemotherapy] and that test [Oncotype DX®] did make me hear about the 

decision”. (WA013ST2) 

While others were happy with their treatment choices, one respondent did 

talk about having mixed emotions having chosen Goserelin over 

chemotherapy and felt that, in hindsight, she needed more information 

about the physical procedure having not realised how invasive it was to 

have a monthly injection. In addition, the respondent was surprised at some 

of the side effects she was still dealing with 2 years after surgery and thinks 

more information when making her decision would have been useful. 

Another respondent noted similar issues with her Tamoxifen as a result of 

side effects she had encountered. 
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4.4. Limitations 

The overall sample size was fairly small (n=28) and underpowered.  So 

while sample size was sufficient in size to undertake crude analyses, some 

multivariate regression analyses may have been underpowered. However, a 

number of insights and useful information were provided through the 

qualitative interviews which were also conducted as part of this study and 

reiterated some of the quantitative findings. 

The target sample size was not reached mainly due to recruitment being 

slower than first anticipated. This was possibly due to clinical staff at 

participating sites having limited time to invite potential recruits identified 

at MDMs, resulting in the potential for women to miss receiving study 

information prior to treatment commencement. 

Recruitment was also difficult at the Victorian site because of limited 

project hours resulting in the research officer not always being able to keep 

in touch and encourage recruitment. 

With the interviews, there may have been recall bias by some respondents 

due to the length of time between treatment and interview. 
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5. Discussion 

Overall the quantitative findings suggested quality of life was an issue for 

all participants over the two year period, not just Goserelin participants. 

While a number of the quality of life scales provided similar findings for 

both groups, there were also scales where one or the other group fared 

better. 

While results were based on a fairly small sample size, findings suggested 

that young women with good prognosis hormone dependent breast cancer 

choosing Goserelin had either similar or decreased quality of life outcomes 

and therefore more side effects compared with those who chose 

chemotherapy. This was also reflected throughout the qualitative interviews 

with all women reporting some issues that affected their quality of life 

across the two year period of data collection.  

In addition, and regardless of treatment chosen (chemotherapy or 

Goserelin), we found no difference with decisional conflict or regret 

between the groups. As a result, women may find having 2 years of 

Goserelin more debilitating because of the associated side effects over an 

extended period of time when compared with women receiving 

chemotherapy over a shorter treatment period. 

As identified in the 2003 NBCF report[22], issues – including the 

management of long-term effects of treatment; the impact of treatments on 
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fertility, including quality of life; information needs; and survivorship – are 

all important when treating these women.  

The results further indicate younger women may require additional 

information about menopausal side effects and, more specifically, their 

associated longer-term health and fertility implications, particularly for 

women interested in having children, regardless of whether they already 

have a family. The results also suggested that women who had children 

were more likely to accept the recommended treatment, particularly for 

those with older or grown up children and then deal with side effects only 

‘if and when’ they were an issue. It was also evident that some women made 

their decisions based on not wanting chemotherapy and being prepared to 

accept any other treatment as an alternative, rather than being guided by the 

evidence for best practice. 

5.1. Themes 

During the qualitative interviews, themes identified included survival, side 

effects (general and menopausal), sexual activity, fertility, and decision 

conflict and/or regret. 

5.1.1. Survival 

A major factor influencing the decision making process for participants was 

ultimately survival, whether for the participants’ own benefits or, for many, 

their families as well. During the qualitative interviews, a number of 
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participants with children demonstrated more deliberation when making 

their treatment decisions. With numerous randomised trials of adjuvant 

chemotherapy following patients over decades,[32] it has been 

demonstrated that adjuvant systemic therapy does improve DFS and 

OS.[15] While studies show temporary ovarian suppression by decreasing 

the estrogen production from the ovaries with the use of a GnRH analogue 

remains a beneficial alternative to chemotherapy in pre-menopausal women 

with hormone receptor-positive early stage breast cancer,[44, 45] as 

evidenced by these results, women should be given adequate information 

about all treatment options to make informed decisions. 

Having had a breast cancer diagnosis, the prospect of early mortality was a 

huge challenge for some participants. While feelings about death had not 

been identified as an interview question, the topic was raised by several 

participants, although not in great detail. These brief discussions addressed 

feelings of being scared, as well as survival and wanting to “beat the 

cancer”, particularly for respondents with young children or who were still 

desperate to have children, as was the case with two respondents. 

When talking about survival, participants identified being concerned with 

aspects of their long-term health as a result of their treatment and whether 

they would be around in 10, 20 or 30 years to watch their family grow, as 

well as how their family was coping with their breast cancer journey. 



 

– 134 – 

As previously reported, all 28 participants in this study were disease free 

and no secondary or distant metastases or deaths had been reported at the 

time of writing this thesis. This supports the evidence from a number of 

randomised clinical trials where oophorectomy, Goserelin and Tamoxifen 

were reported as effective adjuvant treatments for pre-menopausal women 

with early stage breast cancer.[21, 54, 55] 

5.1.2. Side effects (general and menopausal) 

Side effects can be distressing for any cancer patient, but more so with 

younger women. Through our qualitative interview feedback and 

quantitative data collected from the questionnaires (FACT-B, FACT-ES, 

SAQ, GMS) we identified a number of participants who had difficulties 

dealing with side effects. While some were pragmatic and “soldiered on”, 

others gave the impression their day to day activities were difficult, 

regardless of the treatment they had chosen. 

Some reasons behind treatment choices were unexpected, with a number of 

the Goserelin participants suggesting they chose Goserelin over 

chemotherapy, predominantly because they were scared of chemotherapy 

and its known side effects, particularly hair loss. Others were also scared 

having previously watched other family members undergo chemotherapy 

and did not want to go through that themselves. This suggested they may 

not have fully understood the ramifications of having Goserelin for 2 years. 
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In addition, participants spoke about being faced with many decisions while 

making initial treatment choices and often with appointments overlapping 

so it was imperitive to make multiple decisions quickly. It is therefore not 

unreasonable to expect that known side effects may influence a patients’ 

treatment decision.[31] So while clinicians can provide information about 

best practice and the latest treatment modalities, women may still require 

information about all treatment options available for their circumstances, 

simply because they have pre-conceived ideas about potential side effects 

and how they may disrupt their current lifestyle. 

Goserelin participants also discussed the duration and intensity of side 

effects, including that, for many, they lasted not only the 2-year duration of 

Goserelin injections, but longer, resulting in the potential for decreased 

quality of life over and beyond the treatment period. Some even noted being 

surprised about the side effects until they were actually dealing with them, 

including fatigue or exessive sweating for some and the intensity and 

severity of hot flushes for others. With treatment induced menopause often 

more severe, compared with a natural menopause,[10, 24, 25] clinicians 

need to ensure women are better informed about managing early onset, peri- 

or post-menopause.  

Interpretation of the FACT-B and FACT-ES scales were difficult to 

quantify because of the small number of participants and a number of the 

scales reporting similar findings between the two groups. Chemotherapy 
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participants had a better outcome than Goserelin participants for the 

emotional well-being scale, but not physical well being scale, suggesting 

they may also have been struggling physically, after two years. Overall, the 

data suggested there to be little difference in quality of life between the two 

groups. While some studies have found side effects of endocrine treatments 

such as Goserelin to generally be milder, but longer lasting than 

chemotherapy,[31] others [15, 23, 54] reported more severe side effects and 

more disruption to quality of life, as identified in this study. 

In particular, Goserelin participants reported it harder to adjust and enjoy 

life and as such they were not as content with their overall quality of life. 

This suggested that having completed 2 years of Goserelin injections may 

have affected them more than expected, when compared with 

chemotherapy participants who likely had a better understanding of what to 

expect from their treatment based on knowledge of others who had received 

chemotherapy in and around their circles of family, friends and colleagues. 

In addition, a number of Goserelin participants found the 24 months of 

treatment difficult. So while these women may not have experienced effects 

such as nausea and hair loss associated with chemotherapy, other on-going 

side effects, including menopausal symptoms which can impact on sexual 

relationships, were harder to cope with. As some women suggested, not all 

side effects are easy to talk about with others, be it partners, family, friends, 

or health professionals who may be able to provide information to assist 
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with concerns. Quality of life may have therefore been more compromised 

for Goserelin participants who felt they had no avenues of seeking help. It 

was therefore not surprising to hear Goserelin participants talk about it 

being harder to adapt and return to “normality”. 

Chemotherapy participants who were interviewed, also reported a number 

of side effects, both general and menopausal, but they also remembered 

them stopping at the end of chemotherapy, or shortly after. Therefore, many 

of the chemotherapy participants had shorter lasting side effects, although 

some reported menopausal symptoms remaining. In essence, these ladies 

were then able to get back to what was described by some during the 

interviews as “normailty”, much sooner than the Goserelin participants. 

While chemotherapy and Goserelin both have known benefits, younger 

women in particular have to weigh up the information presented about 

treatment options in order to make the decision best for them as an 

individual and, for reasons unknown to clinicians, the impact on quality of 

life as a result of side effects may not be of enough benefit for the patient to 

undergo the treatment. 

5.1.3. Sexual activity 

Study participants recalled having difficulties during sexual intercourse 

particularly as a result of vaginal dryness. Some participants also talked 

about using lubricants, as often recommended by clinicians; however, they 

did not always find lubricants as helpful as they would have liked and that 
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sex “just wasn’t the same”. These findings, including psychological and 

psychosexual difficulties for younger women,[23, 26, 54, 61] have also 

been reported in other studies, including the most common complaint 

relating to sexual dysfunction being vaginal dryness.[23] So, while hot 

flushes were likely to dissipate over time, vaginal symptoms often required 

on-going treatment[10] and, for younger women still expecting prime 

sexuality because of their physical age, this can imaginably cause them 

distress. Assuming younger women are likely to be more sexually active 

than older women, they may require additional clinical management of 

menopausal symptoms which can either be provided during routine visits 

with treating clinicians or general practitioners or, where available, 

multidisciplinary services such as the Menopausal Symptoms After Cancer 

(MSAC) clinic, established in 2003 at King Edward Memorial Hospital in 

Perth to offer individualised clinical assessments and management of 

patients menopausal symptoms.[24, 86] 

The results from the sexual activity questionnaire suggested that while 

participants became more sexually active at 24 months compared with 

baseline, those returning to sexual activity did not find it as pleasurable.  

Less sexual satisfaction, including lower levels of sexual function, 

decreased libido, difficulty reaching orgasm and less overall sexual 

satisfaction was reported and similar discussions were raised with those 

interviewed.   
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Responses from the SAQ questionnaire also confirmed fewer women were 

engaging in sexual activity at baseline compared with 2 years. While the 

importance of “having sex” diminished at 2 years when compared with 

baseline, increases were seen with sexual enjoyment, desire to have sex 

with partner, feeling satisfied with sexual activity itself and satisfied with 

frequency. Interestingly, interview participants indicated being less excited 

about sexual activity and only undertaking it as required and often for the 

partners’ benefit. This also highlights the impact breast cancer and 

associated treatments can have on sexuality and relationships, therefore also 

impacting on quality of life. Young breast cancer patients may therefore 

need assistance from treating clinicians to balance associated risks with 

long-term benefits, based on individual needs. 

5.1.4. Fertility 

While fertility outcomes were not a reported outcome measure of this study, 

they were raised by interview participants in regard to the treatment-related 

decisions they were making. Two respondents spoke about their yearning 

for children and as a result they made their treatment decisions based on the 

want for children. One participant, with no children at the time of treatment, 

was extremely keen to start a family and had never expected to have this 

opportunity interrupted by a breast cancer diagnosis, making decisions all 

the more difficult. Upon reflecting, she felt her decisions were made easier 

with the help received form her multidisciplinary team, including fertility 
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specialists that she had access to. On the other hand, participants with older 

or grown up children were more content and the potential loss of fertility 

because of adjuvant treatment was not an issue, although some did have 

concerns with side effects as noted above. As many women are currently 

choosing to postpone having a family,[66] often for career or travel 

aspirations, the long-term effects associated with potential infertility and/or 

conservation of ovarian function is a legitimate concern for younger women 

diagnosed with breast cancer.[16, 54, 67] 

The loss of choice about having children is a concern both common and 

unique to young women with breast cancer and that the possibility of 

becoming pregnant after breast cancer is a powerful stimulus for young 

women to get well.[23, 61, 66] As one participant described, it wasn’t 

necessarily about physically falling pregnant when treatment was finished, 

but rather about still having the option if she eventually decided. In essence 

she was not only looking out for herself, but her existing children and in her 

mind her future child. 

While some study participants reported concerns about breast cancer 

recurrence, neither treatment group suggested being concerned about 

pregnancy causing recurrence. Instead, one participant was more concerned 

about falling pregnant while on Tamoxifen in relation to how this might 

affect her health or that of the foetus, as she was aware of its potential for 

foetal malformations. Other participants also shared their thoughts about 
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having Tamoxifen for 5 years and therefore being advised against 

pregnancy. This information caused distress, with one chemotherapy 

participant in her 30s sharing her concerns about her fear of falling pregnant 

while on Tamoxifen, diminishing her desire to have sex. Another 

respondent, also in her 30s but having both chemotherapy and Goserelin, 

was also aware of Tamoxifen-related delays before she should attempt to 

fall pregnant and acknowledged she would be closer to 40 before 

considering more children, but also voicing concern about her level of 

fertility by then. 

Therefore future considerations for younger women may arise if findings 

from the ATLAS trial result in treatment centres offering women adjuvant 

Tamoxifen for up to 10 years, versus stopping after 5 years as per current 

protocols. While studies have shown 10 years of Tamoxifen can further 

reduce recurrence and mortality, such a treatment option may cause concern 

for younger women. In particular, their decision making processes may be 

conflicted if they are concerned about their increasing age and potential 

decreasing fertility, limiting possibilities for potential pregnancies. While 

increasing the duration of Tamoxifen for improved DFS or OS may be of 

significance for clinicians, this may not be the same for younger women. In 

turn, treatment compliance could be impacted in younger women because 

of conflicting ‘fertility needs’. 
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Regardless of treatment (chemotherapy or Goserelin), the older participants 

interviewed reported either not being advised about fertility or making it 

very clear to clinicians that fertility was not an issue for them. However, 

two chemotherapy participants (both with young children; one early 30s, 

one in early 40s) both spoke about considering having more children but 

accepted it would not happen because they would be undergoing 

chemotherapy. Neither remembered being offered information about 

fertility preservation, suggesting clinicians may assume older women or 

those with children will not want more children and therefore the issue of 

fertility is not raised. 

These study findings highlight that breast cancer patients, especially very 

young women and women without children, should be counselled about 

fertility and ovarian function preserving options as part of their decision 

making process. It would therefore be recommended that multidisciplinary 

approaches continue to be used by treating clinicians, including referrals to 

fertility specialists where appropriate. It is not appropriate to assume that 

fertility discussions will happen with other members of the 

multidisciplinary team. The desire for fertility preservation in younger 

women should not be underestimated as it has so many implcations 

regarding the decision making process around adjuvant treatment. 
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5.1.5. Decision conflict and/or regret 

Chemotherapy participants reported more decision conflict, evidenced by 

higher scores within the subscales (uncertainty, being informed, values 

clarity and support, effective decision). This appeared to be the result of 

being undecided about their impending treatment and its potential impact 

on their quality of life; likely the result of having a poorer understanding of 

chemotherapy and possible side effects.  This can stem from a lack of, or 

inaccurate information from non-medical sources, be it family, friends, 

media and of easy access to so many, the World Wide Web.  

On the other hand, women having Goserelin spoke more definitively about 

their choice, although for some it was purely to avoid having chemotherapy. 

These women were then also surprised about the side effects, including 

severity as well as the length of time they lasted. Of more concern, some 

participants, regardless of treatment chosen reported not being aware side 

effects would affect them.  This suggests that while women may have been 

given information by treating clinicians or multidisciplinary team members, 

they may not have fully understood its impact for them and their quality of 

life.  

Of concern was feedback from two chemotherapy respondents who hadn’t 

heard of Goserelin or were not informed of this option, which suggested not 

all women were aware of any options other than chemotherapy and 

Tamoxifen. With the literature reporting Goserelin to be equivalent to some 



 

– 144 – 

chemotherapy regimens, treating clinicians may have felt additional 

treatment options such as Goserelin were not relevant or they may have 

been concerned that additional information may have confused the women. 

Alternatively, women may have unknowingly provided verbal or other cues 

to clinicians suggesting the level of information they were capable of 

dealing with. Regardless, identifying the information disseminated by 

clinicians was not part of this study, so we can only accept information 

about all possible treatments was not imparted to the women during 

consultations. 

Clinicians should provide younger women information about all treatment 

options, not just the treatment they believe has the best clinical outcome for 

patients. This could also include the use of the relatively new Oncotype 

DX® Breast Cancer Assay as was the case for one participant who was 

unsure about the benefits of chemotherapy. While currently an expensive 

test for some, this should not deter clinicians from advising patients about 

it. Additional information provided by treating clinicians or 

multidisciplinary teams will assist women to make evidence-based 

treatment decisions, including weighing up the possible benefits and side 

effects of each treatment. 

As with any illness, side effects need to be balanced against potential 

treatment benefits for individual patients and, while patients turn to 

clinicians for guidance and direction based on tumour information and 
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randomised studies, ultimately it is the patient who makes the final 

decision, be it right or wrong for them. 

5.2. Treatment benefits and future considerations 

As evidenced within numerous studies, adjuvant endocrine therapy reduces 

recurrence rates and improves OS in women with hormone 

receptor-positive, low-risk breast cancer. 

Given an ageing population in Australia, and worldwide, the number of 

females diagnosed with breast cancer is expected to increase. Women 

therefore need access to age-appropriate information about treatment and 

psychosocial support, particularly for pre-menopausal women still 

considering their fertility and potential desire for a family, thus making the 

decision making process more difficult. 

Improved survival from breast cancer treatments has led to an increasing 

focus on survivorship issues. This research will provide relevant data to 

assist younger women to make informed, evidence-based decisions 

regarding treatments taking into consideration quality of life, side effects, 

survival and the impact of treatment on subsequent fertility. 
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5.3. Recommendations and future research possibilities 

Recommendation: Encourage clinicians to provide all young breast cancer 

patients with all relevant information (for example ovarian suppression 

with Goserelin), therefore empowering women to make informed decisions 

based on a full range of information. Future studies could then look at the 

level of information provided to women and if it would help or hinder the 

decision making process. 

Recommendation: Undertake studies that look at the processes by which 

women come to treatment decisions, the consequences of their decisions, 

and how these specific processes affect factors such as quality of life, 

perceived and experienced side effects, treatment compliance and 

ultimately disease outcome. 

Recommendation: Continue to explore the importance of fertility and 

related issues for younger women considering adjuvant endocrine therapy 

in future studies. 

Recommendation: Encourage clinicians to ask younger women about their 

circumstances, priorities and concerns about survival and fertility because 

these factors may influence their choices about treatment. Further research 

is also recommended to determine the best way to elicit and incorporate this 

information process within clinical decision making. 
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5.4. Conclusions 

As evidenced within this Master’s thesis and the numerous studies 

reviewed, breast cancer is a topic of interest to many individuals, including 

younger women, with patient preferences and quality of life issues resulting 

from treatment side effects important factors when making treatment 

decisions. 

With younger women, the long-term psychosocial consequences and 

implications of the disease and its treatment can be different than those in 

older women, resulting in different patient needs. So with more women 

delaying childbirth, the number of women who have not started a family is 

likely to increase, making treatment decisions more difficult for them. 

Considerations about fertility in relation to treatment may therefore become 

more important in future years. 

Menopausal symptoms experienced by study (chemotherapy and 

Goserelin) participants appeared similar to those of an older group of 

women presented in the normative data. 

While the overall sample size was relatively small, a number of insights and 

useful information were surmised through the 11 qualitative interviews and 

quantitative data collected from the questionnaires completed by the 28 

participants across four time points (baseline to 24 months). 
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In this group of young women with good prognosis hormone dependent 

breast cancer, those who chose Goserelin had similar quality of life 

outcomes to chemotherapy participants. Goserelin participants also 

reported similar, possibly increased side effects compared with the 

chemotherapy participants. However, there was no difference with 

decisional regret between participants choosing chemotherapy or 

Goserelin.  

In essence, this suggests there was insufficient evidence to support our 

study hypothesis that “young women with good prognosis hormone 

dependent breast cancer had better quality of life outcomes, fewer side 

effects and less decisional regret when choosing Goserelin compared with 

those choosing chemotherapy”. 

Better awareness of specific needs (quality of life, side effects, survival and 

the impact of treatments on subsequent fertility) of younger women may 

help them to make informed, evidence-based decisions regarding their 

breast cancer treatment. 
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[As presented to participants; Timepoint given: Baseline ] 
 

 

Office Use Only:      PMI: …………………… UMRN: …………………………… 
 

1 Name: …………………………………………………………… 2. DOB ……/……/……… 

3. Address ……………………………………………………………………………………….. 

4. Suburb: …………………………………… Postcode …………………… 

     

5. Country of birth ……………………………………………………………………… 

6. Highest level of education  Secondary School (Yr 10)  Secondary School (Yr 12) 

   Trade  TAFE certificate 

   University (undergrad)  University (postgrad) 

   Other, please specify …………………………… 

7. In the previous 12 months I have mostly been employed 

  Full time  Part time  Casual  Retired 

  Not working  Other, please specify ……………..…………………… 

8. My current employment status is the same as above  Yes  No ……………………… 

     

9. Partner Status:  Married  Single  Widow  Defacto 

  Other ………………………………………… 

10. How long have you been in your current relationship? …………………………………… 

11. Do you have any children?  Yes, I have ……child/children, ages ……, ……, ……  No 

     

12. Hospital Attending:   Royal Perth  Sir Charles Gairdner      Other ………………… 

13. Breast cancer side  …………………… position ……………………………………… 

14. Date of first contact with treating specialist: …………………………………………………… 

     

15. Menopausal status at Diagnosis  Pre   Peri  Post 

16. Previous hysterectomy/ bilateral oophorectomy  Yes   No 

   + 1 ovary           + 2 ovaries 

17. I am still menstruating regularly   Yes   No,… last period was ……………(approx date) 
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(based on Prospective Database of Young Women Diagnosed with Breast Cancer collection form) 
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18. Date of histological diagnosis: …………………………… 
19. Disease stage at diagnosis: ………………………………. 
20. PATHOLOGY:  

Invasive tumour type: …………………  Invasive tumour size: …………………… 

Insitu disease: ……………………………  Insitu extent: ………………………….. 

Margins: ………………………………….   Closest margin: ……………………..… 

LN status: No.of positive nodes ……….   Total no.of nodes sampled ………….. 

Tumour Grade …………………… 
ER status …………………………………   PR status …………………………….... 

LVI …………………………………………  CerbB2 ………………………………… 

 
TREATMENT: 
21. Surgery:   Breast Type/s ……………………  Date/s …………………… 
                  Axilla Type  ……………………. Date …………………… 

22. Breast reconstruction surgery  yes/no/unknown  

immediate/delayed  Date: ………………… 

23. Chemotherapy:   None  Only  Before Surgery After Surgery  
 Unknown 

 Agents …………………………………………………………………………… 

 Regimen ………………………………………………………………………… 

 Dose (full or part dose) ………………………………………………………… 

 Date start ……………………………  Date finish …………………… 

24. Radiotherapy:   Yes   No  

25. Hormone Therapy:  Yes  No   Unknown  

26. RECURRENCE:   Yes   No   Unknown  

   Local   Distant,      where? ……………………… 

Date recurrence diagnosed ………………………………… 

Treatment:   Surgery   Chemotherapy  Radiotherapy  Hormone Therapy    
  Other  Unknown 

Time to recurrence ………………………………… 

27. Further Recurrence:   Yes  No   Unknown  
            Local   Distant,      

where? ………………… 

Date recurrence diagnosed …………………………… 

Treatment:   Surgery   Chemotherapy  Radiotherapy  Hormone Therapy    
  Other  Unknown 

Time to recurrence …………………………………… 

 
28. Follow Up 

Last contact date ………………………… Status ……………………………… 
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[As presented to participants; Timepoint given: Baseline, 6, 12, 24 months] 
 
Below is a list of statements that other people with your illness have said are important.  
By circling one (1) number per line, please indicate how true each statement has been for 
you during the past 7 days. 
 

 PHYSICAL WELL-BEING Not at 
all 

A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much  

 

GP1 I have a lack of 
energy………………………… 
 

0 1 2 3 4 

 

GP2 I have nausea……………………………………….. 
 

0 1 2 3 4 

 

GP3 Because of my physical condition, I have trouble  
meeting the needs of my family …………………… 

0 1 2 3 4 

 

GP4 I have pain .........................................................................
 

0 1 2 3 4 

 

GP5 I am bothered by side effects of treatment ........................
 

0 1 2 3 4 

 

GP6 I feel ill ..............................................................................
 

0 1 2 3 4 

 

GP7 I am forced to spend time in bed…………………… 0 1 2 3 4 

 
 SOCIAL/FAMILY WELL-BEING 

 

Not at 
all 

A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much 

 
GS1 I feel close to my friends ...................................................

 
0 1 2 3 4 

 
GS2 I get emotional support from my family ...........................

 
0 1 2 3 4 

 
GS3 I get support from my friends ...........................................

 
0 1 2 3 4 

 
GS4 My family has accepted my illness ...................................

 
0 1 2 3 4 

 
GS5 I am satisfied with family communication about my 

illness ................................................................................
 

 
0 

 
1 

 
2 

 
3 

 
4 

 
GS6 I feel close to my partner (or the person who is my main 

support) .............................................................................
 

 
0 

 
1 

 
2 

 
3 

 
4 

 
Q1 

 
 
 
 
 
 
GS7 

Regardless of your current level of sexual activity, please 
answer the following question.    If you prefer not to answer   
it, please check this box        and go to the next section.     

            
 
 
      

     
 

I am satisfied with my sex life……………………………  d. 0 1 2 3 4 
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By circling one (1) number per line, please indicate how true each statement has been for 
you during the past 7 days. 
 

 EMOTIONAL WELL-BEING 
 

Not at 
all 

A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much 

 

GE1 I feel sad ……………………………………………… 
 

0 1 2 3 4 

 

GE2 I am satisfied with how I am coping with my 
illness..………………………………………………… 

0 1 2 3 4 

 

GE3 I am losing hope in the fight against my illness ................
 

0 1 2 3 4 

 

GE4 I feel nervous .....................................................................
 

0 1 2 3 4 

 

GE5 I worry about dying ............................................................
 

0 1 2 3 4 

 

GE6 I worry that my condition will get worse ...........................
 

0 1 2 3 4 

 
 
 
 
 

 FUNCTIONAL WELL-BEING 
 

Not at 
all 

A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much 

 

GF1 I am able to work (include work at home) .........................
 

0 1 2 3 4 

 

GF2 My work (include work at home) is fulfilling ...................
 

0 1 2 3 4 

 

GF3 I am able to enjoy life ........................................................
 

0 1 2 3 4 

 

GF4 I have accepted my illness .................................................
 

0 1 2 3 4 

 

GF5 I am sleeping well ..............................................................
 

0 1 2 3 4 

 

GF6 I am enjoying the things I usually do for fun .....................
 

0 1 2 3 4 

 

GF7 I am content with the quality of my life right now ............
 

0 1 2 3 4 
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By circling one (1) number per line, please indicate how true each statement has been for 
you during the past 7 days. 
 

 ADDITIONAL CONCERNS (FACT B) 
 

Not at 
all 

A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much  

 

 
 

B1 I have been short of breath .................................................
 

0 1 2 3 4 

 

B2 I am self-conscious about the way I dress .........................
 

0 1 2 3 4 

 

B3 One or both of my arms are swollen or tender ...................
 

0 1 2 3 4 

 

B4 I feel sexually attractive .....................................................
 

0 1 2 3 4 

 

B5 I am bothered by hair loss ………………………… 
 

0 1 2 3 4 

 

B6 I worry that other members of my family might someday 
get the same illness I have……………… 
 

 
0 

 
1 

 
2 

 
3 

 
4 

 

B7 I worry about the effect of stress on my illness .................
 

0 1 2 3 4 

 

B8 I am bothered by a change in weight .................................
 

0 1 2 3 4 

 

B9 I am able to feel like a woman ...........................................
 

0 1 2 3 4 

 

P2 I have certain parts of my body where I experience 
significant pain ...................................................................
 

 
0 

 
1 

 
2 

 
3 

 
4 
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By circling one (1) number per line, please indicate how true each statement has been 
for you during the past 7 days. 
 

 ADDITIONAL CONCERNS (FACT ES) 
 

Not at all A little 
bit 

Some-
what 

Quite 
 a bit 

Very 
much 

 

ES1 I have hot flushes .............................................................
 

0 1 2 3 4 

 

ES2 I have cold sweats ............................................................
 

0 1 2 3 4 

 

ES3 I have night sweats  .........................................................
 

0 1 2 3 4 

 

ES4 I have vaginal discharge ..................................................
 

0 1 2 3 4 

 

ES5 I have vaginal itching/irritation .......................................
 

0 1 2 3 4 

 

ES6 I have vaginal bleeding or spotting .................................
 

0 1 2 3 4 

 

ES7 I have vaginal dryness .....................................................
 

0 1 2 3 4 

 

ES8 I have pain or discomfort with intercourse ......................
 

0 1 2 3 4 

 

ES9 I have lost interest in sex .................................................
 

0 1 2 3 4 

 

ES1
0 

I have gained weight ........................................................
 

0 1 2 3 4 

 

An9 I feel lightheaded (dizzy) .................................................
 

0 1 2 3 4 

 

O2 I have been vomiting .......................................................
 

0 1 2 3 4 

 

C5 I have diarrhoea ...............................................................
 

0 1 2 3 4 

 

An1
0 

I get headaches ................................................................
 

0 1 2 3 4 

 

Tax1 I feel bloated ....................................................................
 

0 1 2 3 4 

 

ES1
1 

I have breast sensitivity/tenderness .................................
 

0 1 2 3 4 

 

ES1
2 

I have mood swings .........................................................
 

0 1 2 3 4 

 

ES1
3 

I am irritable ....................................................................
 

0 1 2 3 4 

BR
M 1 I have pain in my joints ...................................................

 
0 1 2 3 4 
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[As presented to participants; Timepoint given: Baseline, 6, 12, 24 months]  
 
STRICTLY CONFIDENTIAL 

SEXUAL ACTIVITY QUESTIONNAIRE 

(© Fallowfield) 
 

Section I                                                                
              Yes                   No 
1.  Are you currently married or having an 
     intimate relationship with someone?                               
 

    Yes                   No 
2.  Have you changed your sexual partner 
     in the last 6 months?                             
 
              Yes                   No 
3.  Do you engage in sexual activity with 
      anyone at the moment?                                           
             If 'Yes' please    If 'No' please 
             go to next page   answer remaining 
                   questions on this page 
                                                                                                         
Section II 
I answered 'No' to question 3.   I am not sexually active at the moment because: 
(Please tick as many of these items as apply) 

a) I do not have a partner at the moment     

b) I am too tired          

c) My partner is too tired        

d) I am not interested in sex         
e) My partner is not interested in sex      

f) I have a physical problem which makes  

  sexual relations difficult or uncomfortable    

g) My partner has a physical problem which 

  makes sexual relations difficult or uncomfortable  
h) Other reasons (please describe)        
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STRICTLY CONFIDENTIAL (SEXUAL ACTIVITY QUESTIONNAIRE cont) 
 
Please complete this section if you are sexually active (i.e. you answered 'Yes' to question 3). 
 
Please read each of the following questions carefully and tick the box that best indicates your sexual feelings 
and experiences during the past month. 
 
Section III 
During the past month:                  very              somewhat   a little             not 
at 
             much      all 
  

1. Was ‘having sex’ an important part of your 
 life this month? 
 
2. Did you enjoy sexual activity this month? 
 
 
3. In general, were you too tired to have sex? 
 
 
4. Did you desire to have sex with your  
 partner(s) this month? 
 
5. During sexual relations, how frequently did  
 you notice dryness of your vagina this month? 
 
6. Did you feel pain or discomfort during   
 penetration this month? 
 
7. In general, did you feel satisfied after sexual  
 activity this month? 
 
                          5 times             3-4  1-2           
not at 
                             or more              times  times            
all 
8. How often did you engage in sexual activity  
  this month? 
                        much              somewhat about            
not at 
                             more            more              the 
same all 
9. How did this frequency of sexual activity 
  compare with what is usual for you? 
                        very              somewhat a little              not 
at 
                           much     all 
 

10. Were you satisfied with the frequency of  
  sexual activity this month? 
 
Any other comments? 

Thank you very much for answering these questions.

3 2 1 0 

3 2 1 0 

3 2 1 0 

0 1 2 3 

0 1 2 3 

0 1 2 3 

3 2 1 0 

3 2 1 0 

3 2 1 0 

3 2 1 0 

2.2. Scores shown are after reversals 
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[As presented to participants; Timepoint given: Baseline, 6, 12, 24 months] 

 

MENOPAUSE SCORESHEET 

The Greene Climacteric Scale. Reproduced with kind permission from Dr Greene.  
The Greene Scale provides a brief measure of menopause symptoms.  It can be used to 
assess changes in different symptoms, before and after menopause treatment. 
 
Three main areas are measured:  
1. Psychological. 
2. Physical. 
3. Vasomotor.  
 
SEVERITY OF PROBLEM IS SCORED AS FOLLOWS: 
SCORE  
0.....None  
1.....Mild  
2.....Moderate  
3.....Severe  
 
Heart beating quickly 
and strongly 0 1 2 3 Feeling dizzy or faint  0 1 2 3 

Feeling tense or 
nervous 0 1 2 3 Pressure or tightness in 

head or body  0 1 2 3 

Difficulty in sleeping 0 1 2 3 Parts of Body feeling 
numb or tingling 0 1 2 3 

Excitable 0 1 2 3 Headaches 0 1 2 3 

Attacks of Panic 0 1 2 3 Muscle or joint pains 0 1 2 3 

Difficulty in 
concentrating 0 1 2 3 Loss of feeling in hands 

or feet 0 1 2 3 

Feeling tired or lacking 
in energy 0 1 2 3 Breathing difficulties 0 1 2 3 

Loss of interest in most 
things 0 1 2 3 Hot flushes 0 1 2 3 

Feeling unhappy or 
depressed 0 1 2 3 Sweating at night 0 1 2 3 

Crying spells 0 1 2 3 Loss of interest in sex 0 1 2 3 

Irritability 0 1 2 3 CALCULATE MY SCORE  
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[As presented to participants; Timepoint given: Baseline] 
 

A. Which treatment option do you prefer (tick appropriate box): 

 Chemotherapy + Tamoxifen 

 Goserelin (Zoladex) implant (injected monthly every  
28 days for a two-year period) + Tamoxifen 

 unsure 
 
B. Considering the option you prefer, please answer the following questions: 

 Strongly 
Agree 

[0] 

Agree 
 

[1] 

Neither 
 

[2] 

Disagree 
 

[3] 

Strongly 
Disagree 

[4] 

1. I know which options are available to me           

2. I know the benefits of each option           

3. I know the risks and side effects of each option           

4. I am clear about which benefits matter most to me           

5. I am clear about which risks and side effects 
matter most to me 

          

6. I am clear about which is more important to me 
(the benefits or the risks and side effects) 

          

7. I have enough support from others to make a 
choice 

          

8. I am choosing without pressure from others           

9. I have enough advice to make a choice           

10. I am clear about the best choice for me           

11. I feel sure about what to choose           

12. this decision is easy for me to make           

13. I feel I have made an informed choice           

14. my decision shows what is important to me           

15. I expect to stick with my decision           

16. I am satisfied with my decision           

 

AM O’Connor, Decisional Conflict Scale, 1993 [updated 2005]. Available from www.ohri.ca/decisionaid. 
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[As presented to participants; Timepoint given: 24 months] 
 
Please reflect on the first decision you made about your breast cancer drug treatment after 
talking to your physician.   
Please show how strongly you agree or disagree with these statements by circling a number 
from 1 (strongly agree) to 5 (strongly disagree) which best fits your views about your 
decision.  I feel confident I can say: 

1. It was the right decision 

Strongly 
Agree 

[1] 

Agree 
 

[2] 

Neither 
 

[3] 

Disagree 
 

[4] 

Strongly 
Disagree 

[5] 

      

2. I regret the choice that was made 

Strongly 
Agree 

[1] 

Agree 
 

[2] 

Neither 
 

[3] 

Disagree 
 

[4] 

Strongly 
Disagree 

[5] 

      

3. I would go for the same choice if I had to do it 
over again 

Strongly 
Agree 

[1] 

Agree 
 

[2] 

Neither 
 

[3] 

Disagree 
 

[4] 

Strongly 
Disagree 

[5] 

      

4. The choice did me a lot of harm 

Strongly 
Agree 

[1] 

Agree 
 

[2] 

Neither 
 

[3] 

Disagree 
 

[4] 

Strongly 
Disagree 

[5] 

      

5. The decision was a wise one 

Strongly 
Agree 

[1] 

Agree 
 

[2] 

Neither 
 

[3] 

Disagree 
 

[4] 

Strongly 
Disagree 

[5] 

      

 

 

 

 

 

 

Decision Regret Scale (AM O’Connor, 1996 University of Ottawa) – Available from www.ohri.ca/decisionaid  

 



APPENDIX 8: Poster presentation – COSA (November 2012) 
 

– 168 – 

 

 


	Blank Page



