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Abstract 

Background: Exemestane is a drug of great interest for breast cancer prevention, because it 

inhibits estrogen production. Estrogen may operate by increasing breast density, a well-

established biomarker for increased breast cancer risk. The NCIC CTG MAP.2 trial examined the 

efficacy of exemestane in decreasing breast density. Menopausal health-related quality of life 

(HRQL) and adverse events were also carefully monitored during the study. 

 

Purpose: To elucidate the impact of exemestane on menopausal HRQL and to examine the 

relationship between clinician and participant methods of reporting side effects. 

 

Methods: 98 postmenopausal women with increased breast density were randomized to 

exemestane or placebo daily for one year. HRQL was measured with the MENQOL 

questionnaire, which has four domains. Mean changes in MENQOL domain scores from baseline 

were compared between treatment groups using the Wilcoxon rank-sum test. The difference 

between groups in the proportion of women with a clinically meaningful decline was compared 

by domain with the Chi-square test; change scores were considered worsened if increased by ≥ 

0.5 points. The association between time-to-decline in menopausal HRQL and treatment was 

evaluated using Cox PH regression. The kappa statistic quantified the level of agreement between 

participant-reported and clinician-reported symptoms. Kaplan-Meier estimates of time-to-decline 

as communicated by clinicians and participants were compared, using three thresholds to define  

meaningful change. 
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Results: No significant differences in mean change scores were detected, however, a significantly 

greater proportion of women on exemestane experienced a clinically meaningful decline in 

physical menopausal HRQL at three months (absolute difference=19%, p= 0.03), while the 

absolute difference approached significance for vasomotor menopausal HRQL at six months 

(21%, p= 0.05), and at nine months (21%, p=0.06). The rate of decline in physical menopausal 

HRQL was 2.08 times greater (95% CI 1.10-3.94) in the exemestane group compared to the 

placebo group.  Agreement between raters was low for all symptoms except hot flashes; in 

general participants detected symptoms more rapidly than clinicians, regardless of the defined 

cut-off for meaningful change on the MENQOL. 

 

Conclusions: A subset of women on exemestane experienced significant declines in physical and 

vasomotor symptoms. Generally, participants reported symptoms more frequently and faster than 

clinicians.  
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Chapter 1 

Introduction 

1.1 Overview and rationale  

Preventing breast cancer occurrence, the most burdensome cancer to women globally and 

in Canada, circumvents invasive and toxic breast cancer treatments. Long-term exposure to 

estrogen is a well established risk factor for breast cancer (1). Aromatase inhibitors (AIs), agents 

that prevent production of estrogen in postmenopausal women, have been used in breast cancer 

treatment regimes for many years (2). However, it is only recently that these agents have been 

investigated as possible preventative therapies. The first large scale AI breast cancer prevention 

trial to have matured demonstrated that exemestane (a steroidal AI) reduced the risk of breast 

cancer incidence in postmenopausal women by 65% when compared to placebo over a median of 

three years (3).  However, because AIs like exemestane effectively deplete the body of estrogen 

in peripheral tissue in postmenopausal women, they can induce bothersome, menopausal-like 

side-effects which have the potential to reduce health-related quality of life (HRQL).  However, 

the vast majority of HRQL data on AI therapy are derived from studies comparing AIs to 

standard therapy for patients with breast cancer. The limited number of AI cancer trials that used 

a placebo contained a population that had exhausted their options for standard therapy for their 

breast cancer. These factors make it difficult to draw conclusions about the impact of exemestane 

on HRQL in healthy women who may be considering an AI for preventative therapy. 

Traditionally, surveillance regarding adverse events while on therapy during cancer 

clinical trials has been conducted solely by clinicians, using the standard language of the 

Common Toxicity Criteria (CTC) for Adverse Events (CTCAE) (4). Much research has led to a 

shift in methodology so that, in addition to clinician assessment of adverse events, participants in 
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trials report their own experiences using validated outcome measures, such as HRQL, while on 

study. While the importance and value of patient-reported outcomes (PROs) are rarely disputed, 

this information is often still viewed as supplemental to other trial end-points and is not well 

integrated in the reporting of the overall experience of participants on the study.  There has been 

little opportunity for the examination of the relationship between clinician and participant 

reporting of symptoms (potential side effects) during the course of a cancer prevention trial. 

Furthermore, how this relationship is altered when the threshold for defining a meaningful PRO is 

changed has been rarely explored. 

 Therefore, this thesis aimed to examine the net effect of exemestane on menopausal 

HRQL in healthy, postmenopausal women who were cancer-free and naïve to the potential legacy 

effects of prior cancer treatment. Furthermore, this thesis also explored the relationship between 

clinician and participant reporting of symptoms, in a cancer prevention trial setting. This research 

was further extended to compare the rate at which participants’ and clinicians’ reported clinically 

significant symptoms, using a series of different thresholds of what constituted a clinically 

meaningful symptom as reported by participants. 

1.2 Thesis objectives 

1.      To evaluate the impact of exemestane on menopausal HRQL by: 
  

A. Comparing the difference in average changes in menopausal HRQL over time 
between treatment groups 
  

B. Comparing the difference in the proportion of participants with clinically meaningful 
       decline in menopausal HRQL between treatment groups 

  
C.   Evaluating the association between treatment and rate of worsening menopausal 

HRQL 
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2. To determine the agreement between participants and clinicians for common menopausal    

              symptoms 
  

3.      To determine the time-to-decline in specific menopausal symptoms according to 
participant and clinician reporting 

 

 

1.3 Overview of study design 

The thesis project uses data collected from the NCIC Clinical Trials Group (CTG) 

MAP.2 study, a chemoprevention clinical trial that examined the ability of an aromatase inhibitor 

(exemestane) to reduce breast density in postmenopausal women (5). The ability to reduce breast 

density was of high interest because increased breast density is an established risk factor for 

breast cancer (6). A total of 98 North American women with increased breast density were 

randomized to receive exemestane (25 mg) or placebo (1 pill) for one year while enrolled on this 

double-blind, multi-centered study. During the one year on study medication, participants 

reported on their menopausal health-related quality of life and were monitored for adverse events 

at five assessments, in addition to being followed for one year after therapy ended. 

1.4 Thesis organization 

This thesis uses the traditional style, and has five chapters. Chapter one is an introduction 

and overview of the project; chapter two-a summary of the literature surrounding health-related 

quality of life and adverse event reporting during aromatase inhibitor therapy and the relationship 

between these reporting methods; chapter three-methods used to complete this project, which 

include study design, data collection and statistical techniques; chapter four-key findings of the 

project; chapter five-discussion of the results in the context of relevant literature, as well as 

strengths, limitations and conclusions.  It also includes seven appendices which are as follows: 

Appendix A-CTCAE toxicity items and grading system for nine common menopausal symptoms, 
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Appendix B-the MENQOL questionnaire, Appendix C- an assessment of the proportional hazards 

assumption for  time-to-decline in menopausal HRQL models, Appendix D-additional results, 

Appendix E- a comparison of those that did and did not complete protocol therapy, Appendix F-

study power, Appendix G-an assessment of generalizability and Appendix H-ethics approval for 

this thesis project. 

 

 

 



 5 

Chapter 2 

Literature Review 

This chapter discusses relevant literature surrounding breast cancer chemoprevention, as 

well as approaches to measuring adverse outcomes of cancer treatments. 

2.1 Breast cancer epidemiology  

Breast cancer is a pivotal concern for women’s health. It is the most frequently diagnosed 

cancer in women and associated with the greatest proportion of cancer deaths in women. Data 

from 2008 indicate that 23% of new cancer diagnoses and 14% of cancer deaths internationally 

were breast cancer specific, which translates to 1.38 million diagnoses and 458 400 deaths that 

year (7).  In 2009, the global age standardized incidence rate of breast cancer was 66.4 per 100 

000, and the mortality rate was 7.1 per 100 000, for high and middle income countries (7). 

Canadian rates are substantially higher than international rates, and in 2011 the age standardized 

incidence rate was 102 per 100 000 while the mortality rate was 21 per 100 000.  It was estimated 

that 23 400 Canadian women would be diagnosed with breast cancer in 2011, resulting in 5 100 

deaths due to this disease. The wealth of evidence regarding the immense impact of breast cancer 

supports breast cancer prevention as a high priority issue for women’s health.  

2.2 Primary prevention for breast cancer  

Traditionally, primary prevention strategies for breast cancer have been limited. Lack of 

ability to modify risk factors inherent to the individual (such as age, genetic mutations, familial 

history, age of menarche and menopause, and benign breast disease), as well as some lifestyle 

choices and personal circumstance (parity, age of first birth) have hindered the development of 

primary prevention strategies (8). Current research has shown a modest reduction in risk of breast 

cancer associated with increasing physical activity, controlling weight and moderating alcohol 
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consumption (9). However, as commendable as these lifestyle interventions are, they have proven 

to be difficult behaviors to modify and sustain. Furthermore, although recommendations 

regarding these lifestyle factors exist (10),  there are numerous barriers that make it a challenge 

for clinicians to deliver complete preventative care (i.e –referral to a dietitian, weight-loss 

program, fitness professional or pamphlets), indicated by moderate to low practice rates of  

Canadian physicians (11). The available surgical options of bilateral mastectomy and bilateral 

salpingo-oophorectomy are typically reserved for women with a demonstrated severe familial or 

genetic risk (8).  One potential strategy available to women with an elevated breast cancer risk is 

chemoprevention. These agents are known as ‘endocrine therapies’ as they target the effects of 

circulating bodily estrogen. Endocrine therapies have been treatment options for over 20 years in 

women with diagnosed cancer, and many gains in understanding the use of these agents has led to 

increased interest in their use in chemoprevention, as discussed below. 

2.3 Endocrine therapy for treatment and prevention of breast cancer 

Estrogens are important hormones in normal breast development but can also be involved 

in the initiation and promotion of breast cancer (1,12-14). Over 60% of invasive breast cancers 

express estrogen and/or progesterone receptors which are involved in cell proliferation and 

differentiation in human breast tissue. Factors that are linked with higher or long-term exposure 

to estrogen levels have been associated with increased breast cancer risk. Identified risk factors 

include older age (15), nulliparity (16,17), later age of first birth (17), delayed menopause 

(18,19), increased BMI (20,21) and the use of hormone replacement therapy (HRT) (18), while in 

contrast, oophorectomy (19) and later age at menarche (22) are protective factors. Increased 

breast density (the amount of connective tissue compared to the amount of fat in the breast) has 

also been associated with an increase in breast cancer risk, and some researchers consider it as a 
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potential biomarker for breast cancer risk. It has been demonstrated that breast density is 

influenced by exogenous hormone use, as HRT has been shown to increase breast density (5). 

 Current strategies to treat and prevent hormone receptor positive breast cancer involve 

inhibiting the effects or production of estrogen in the breast. The majority of breast cancer 

prevention trials have focused on the selective estrogen receptor modulators (SERMs) tamoxifen 

(TAM) and raloxifene, which act by binding to and blocking the estrogen receptor (ER), thereby 

reducing estrogenic activity in the breast. Results from the first large breast cancer prevention 

trial (P1) of 13 888 high-risk women led by the National Surgical Adjuvant Breast and Bowel 

Project (NSABP) were published in 1998 and showed that tamoxifen significantly reduced 

invasive breast cancers by 49% (P<0.00001) compared with placebo (23). A recent meta-analysis 

of seven randomized, double-blind phase III breast cancer prevention clinical trials comparing 

tamoxifen, raloxifene or lasofoxifene with placebo (including P1) showed that SERMs reduced 

breast cancer incidence by 37%, without an effect on mortality (24). However, SERMs are 

consistently associated with a significantly increased risk of developing endometrial cancers 

(HR=2.18) and/or venous thromboemboli (OR=1.72) (24). Acceptance of SERMs for breast 

cancer risk reduction has been extremely low in part because of these rare but serious toxicities 

(25-27). 

An alternative approach to reduce estrogen levels is through the use of aromatase 

inhibitors. Exemestane is a third-generation steroidal AI that profoundly inhibits the production 

of estrogen in peripheral tissue, including the breast (other AIs include letrozole and anastrozole). 

This is accomplished by inactivating aromatase, the enzyme responsible for facilitating the 

conversion of the precursor hormones androstenedione and testosterone to estrone and 17-beta-

estradiol (2).  Due to the anti-estrogenic effect, these drugs are indicated for postmenopausal 

women only. The efficacy of AIs in reducing breast cancer outcomes compared to women on 

tamoxifen or placebo has been evaluated in several large randomized clinical trials in the adjuvant 
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setting among women previously treated for primary breast cancer (28-32). All studies have 

found AIs to prolong disease-free survival (DFS) in this population of women and importantly, 

from a primary prevention perspective, to significantly reduce the incidence of new contralateral 

breast cancers (2). These findings are consistent, despite the different trial designs that studied AI 

administration either prior to tamoxifen therapy (the then standard endocrine therapy), after 

completion of tamoxifen therapy or in combination with tamoxifen therapy.  

Currently, MAP.1, MAP.2 and its successor, MAP.3, are the only North American trials 

to have investigated chemoprevention with an AI in postmenopausal women at an elevated risk 

for breast cancer, while the IBIS-II trial is currently testing an AI against placebo in the 

prevention setting in the UK (2). The potential of these AIs to reduce breast density and the 

incidence of breast cancer in a population of healthy women is of great interest, especially in light 

of the absence of serious toxicities reported with aromatase inhibitors. Recently, MAP.3, a phase 

III, multi-centered, placebo-controlled, double-blind randomized controlled trial of 4560 North 

American and European postmenopausal women investigated exemestane vs. placebo in 

preventing incidence of invasive breast cancer.  The annual incidence of invasive breast cancers 

over a median of about three years of follow-up was 19% in the exemestane group compared to 

55% in the placebo group. It was determined that exemestane produced a 65% reduction in the 

incidence of breast cancer compared to placebo (HR 0.35 95% CI 0.18-0.70, p=0.002) (3). 

Importantly, there were no significant between group differences for serious toxicities. 

The findings from MAP.3 support the use of exemestane as an effective and well 

tolerated primary prevention tool for breast cancer. The number of women that would have to be 

treated to prevent the occurrence of one breast cancer case is approximately 94 in three years, and 

this number needed to treat is further reduced to 26 if taken for five years, just over a quarter of 

what is needed with TAM (3,33). Indeed, the National Cancer Comprehensive Network has 

expanded their guidelines to include exemestane therapy as a primary prevention strategy for 
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women at elevated risk (8).  In a population of well women who would take the drug daily over 

the course of five years, detailed knowledge of the impact on health-related quality of life will be 

crucial. 

2.4 Evaluating safety and quality of life on clinical trials 

Common Toxicities Criteria for Adverse Events (CTCAE) 

The standard approach for evaluating safety of experimental interventions used in many 

cancer clinical trials is based on a clinician’s assessment using the Common Toxicities Criteria 

for Adverse Events developed by the National Cancer Institute (NCI) in the United States (4). 

Typically at each clinical assessment, patients are clinically assessed (as per usual clinical 

practice) with specific attention to evaluating toxicity or adverse effects of treatment.  Symptoms 

are recorded in charts that are typically then abstracted by a nurse or clinical research associate 

(CRA) who codes the ‘toxicity’ accordingly by CTCAE item and level of severity, known as 

grade (34). It is an important responsibility of a clinician to monitor the development of side 

effects (toxicities) in patients while on study medication and their assessment of pre-symptomatic 

adverse health effects that may require objective testing, such as blood work, is especially 

important. While this reporting method has become standard in US and Canadian clinical trials, 

no evidence-based methods were ever used to develop or validate it (35), although one study has 

examined the inter-rater reliability of the CTCAE (36). Through the use of standardized patients, 

Brundage et al. reported high variability among data managers who assessed the same population 

of patients (κ = -0.04-0.82 for clinically assessed toxicities). Yet, many toxicity items (adverse 

events) are partially and sometimes completely based on subjective measurements. These adverse 

events can also be reported by patients themselves, generating patient-reported outcomes on 

relevant symptom information from the patient’s perspective (35).  PROs have been accepted and 
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championed by numerous investigators and trialist groups because they can provide pertinent 

knowledge about a patients’ experience on treatment (37,38). 

Quality of Life  

Quality of life (QOL) is a comprehensive term or ‘construct’, that refers to all facets of 

life that have worth, as perceived by each person. The World Health Organization defines QOL 

as ‘an individual’s perception of their position in life in the context of the culture and value 

systems in which they live and in relation to their goals, expectations, standards and concerns. It 

is a broad ranging concept affected in a complex way by the person’s physical health, 

psychological state, level of independence, social relationships, and their relationship to salient 

features of their environment’ (39). Many components contribute to one’s QOL; one of the most 

prominent being health (40,41). HRQL is widely agreed to consist of multiple domains including, 

for example, physical, cognitive, emotional and sexual functioning, or level of symptom burden.  

Most importantly, HRQL considers how each individual perceives their own functioning or 

symptom burden. HRQL can be influenced by numerous factors, such as morbidity and treatment 

(40,42). Measuring and reporting HRQL has a great number of potential uses such as providing 

future patients with information about experiences they might anticipate while on treatment for 

specific conditions, which in turn can help with decision-making about different therapeutic 

options. Furthermore, in some circumstances HRQL is the main outcome of interest to be 

evaluated, which has been seen most frequently in the palliative (symptom control) setting.  

HRQL is measured with validated questionnaires which are completed based on self- 

report by patients. These questionnaires, or ‘instruments’ are typically composed of multiple 

items (questions), organized into domains. In cancer research, the most common instruments used 

are the EORTC QLQ C30 modules and the FACT/FACIT with corresponding disease specific or 

treatment specific subscales (43). These tools include measures of functioning (ie. ability to walk, 

ability to complete activities of daily living) as well as single symptom specific items (i.e ‘do you 
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have pain, are you tired’). The absence of detrimental symptoms in a person’s life is an important 

contributor to their general well-being, and hence is an important aspect of HRQL (44). The SF-

36 is a commonly used instrument that measures general quality of life (45). However, it has been 

noted that the SF-36 was designed as a generic tool to measure HRQL in healthy, not cancer 

populations and its ability to measure the more specific HRQL issues relevant to cancer patients 

has been challenged (46).  

 In studies of endocrine therapies in women with early stage breast cancer, tools have 

been used that focus on evaluating menopausal-like symptoms due to the nature of the drugs, 

such as the MENQOL and the ES (Endocrine subscale of the FACT-Breast) instruments. Most 

have also included a more general HRQL tool such as the FACT-B and SF-36 (47-49), which 

cover a wider array of functional assessments. In breast cancer prevention trials, the MENQOL 

and the SF-36 have been used most extensively (23,50), the rationale for the SF-36 being that it 

was developed for healthy populations and normative data from healthy populations assessed by 

the tool are available. The SF-36 has eight subscales that can be grouped into two summary 

scores: the mental component summary and the physical component summary score (51). 

Similarly, the MENQOL was designed for cancer-free populations and the tool is found to have 

good reliability, validity and responsiveness (52). The MENQOL is organized into four domains: 

vasomotor, psychosocial, physical and sexual. A summary score based on the four domain scores 

can be generated for the MENQOL (53).  

2.4.1 Clinically meaningful change  

When new treatments are being evaluated, the impact on HRQL is assessed by 

determining the extent to which HRQL had changed from baseline (i.e. when the participant was 

not on treatment). Statistically, within group and between group changes may be significant, but 

may be too small in magnitude to have any clinical meaning for the patient (54). A fundamental 

concept in the measurement of HRQL is the interpretation of the change score, and the threshold 
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of what magnitude of change score constitutes an important change, known as the clinically 

meaningful cut-off. Two well-established approaches for determining this amount of change are 

classified as distribution-based methods and anchor-based methods.  

The anchor-based method is one in which change scores on a HRQL tool are associated, 

or ‘anchored’, to a measure that asked directly about changes in the condition. Numerous studies 

following the anchor-based approach have found that the detectable clinically meaningful change 

falls within 5-10% of the scale breadth of the tool (55). For example, in one study designed to 

ascertain meaningful change, patients responded to the physical functioning domain of the 

EORTC QLQ C30, as well as a study questionnaire (subjective significance questionnaire or 

SSQ) which described how much their physical condition had changed since their last visit (from 

‘very much worse’ to ‘very much better’) (56). The distribution of mean change scores on the 

EORTC was determined within each change category of the SSQ.  The smallest amount of 

change that patients were able to detect was ‘a little better’ or a ‘a little worse’ on the SSQ, which 

corresponded to change scores between 5-10 points on the EORTC, whereas EORTC scores 

under 4.4 were associated with ‘no change’ on the SSQ. This descriptive approach was confirmed 

by regression analysis, as a one category change in the SSQ resulted in a 4.8-12.2 change in mean 

scores on the EORTC tool. 

Distribution-based methods calculate a clinically meaningful cut-off based on the 

dispersion of the data. While numerous techniques exist, a common approach is to calculate the 

effect size of the change in HRQL, which is the amount of change divided by the standard 

deviation of the standard treatment or placebo group, or the pooled standard deviation of the 

entire sample at the baseline assessment. As proposed by Cohen, effect sizes of 0.2, 0.5 and 0.8 

are considered small, medium and large, respectively (57,58). Furthermore, Norman and 

collaborators (59) found that across numerous studies, when the distribution based-method was 

used, the cut-off amounted to about 0.5 of a standard deviation (SD) of the scale-breadth. This 
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value has now been widely adopted in the HRQL literature (60). One can calculate how much 0.5 

of a SD translates to on the HRQL scale, so this amount can be used as clinically meaningful cut-

off.  

2.5 Toxicity and HRQL associated with aromatase inhibitors 

Knowledge to date of the toxicity and HRQL experience associated with AI treatment has 

been generated almost exclusively from breast cancer trials of adjuvant endocrine therapy and 

comes primarily from the following five phase III adjuvant breast cancer clinical trials: NCIC 

CTG MA.17, NSABP - B33, IES, ATAC and TEAM (30,47-49,61). Because aromatase 

inhibitors act by decreasing circulating estrogen levels, symptoms analogous to those present 

during menopause frequently occur (62). Hot flashes, musculoskeletal symptoms, such as 

osteoporosis, bone fractures, arthritis, arthralgias, myalgias and musculoskeletal pain as well as 

hypercholesterolemia are the most frequent toxicities reported. A small increase in cardiovascular 

events has been detected in some trials (29,61) but this is thought to be attributable to the 

cardiovascular protective effect of tamoxifen, rather than an increased risk stemming from AIs. 

Similar arguments have been made for the adverse changes in bone health on trials comparing 

AIs to tamoxifen (63). Unlike aromatase inhibitors that prevent the production of estrogen from 

androgens, tamoxifen can interfere with estrogen activity by binding to the estrogen receptor in 

tissue-specific cells. An interesting property of tamoxifen is its ability to like act an estrogen 

antagonist, thereby inhibiting estrogen activity in certain organs like the breast but to act more 

like estrogen (i.e. estrogen agonist) in other tissue or organs including the bone and the uterus 

(64). 

Health-related quality of life was measured with a variety of instruments in these trials, 

including instruments that measured menopausal HRQL. Both MA.17 and NSABP B-33 

measured the impact of AIs with the MENQOL, while MA.17 also used the SF-36. The IES and 
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the ATAC trial used the FACT-B with the endocrine subscale, while the TEAM trial used the 

modified Kupperman index and the Loprinzi hot flash score.  The frequency of assessments were 

variable and ranged from once every 3 months (61); to at least once every 6 months (47,49,30), or 

annually except for the first year (48). Analytical strategies also varied by trial and investigators 

used different approaches to define the proportion of women that experienced adverse effects on 

global and menopausal HRQL in these trials. Some researchers based this classification on the 

presence or absence of a symptom regardless of severity (61), while others dichotomized it based 

on intensity of the symptom (47,49). Only MA.17 classified the proportion of women with a 

change in global or menopausal HRQL (either worsened, stable, or improved) based on a 

clinically meaningful cut-off that was pre-determined from the literature (48,60). 

Regardless of the different analytical approaches used, the main effects on menopausal 

HRQL associated with AIs from these five trials all identified worsening of or adverse changes in 

vasomotor (hot flashes, sweating, night sweats), physical (bodily pain, muscle and/or joint aches, 

lack of energy) and sexual (loss of libido, vaginal dryness) symptoms or functioning. Changes in 

psychosocial items were not typically observed in women on AIs in these trials.  Although these 

effects were small, they are noteworthy in light that practice guidelines dictate that women must 

adhere to a daily dosing schedule over at least five years. It is generally agreed that AIs cause 

bothersome, but tolerable side effects, which is further supported by the lack of worsened global 

or overall menopausal HRQL, based on accepted clinically meaningful changes (48). For 

example, in the MA.17 trial, when the average change in MENQOL scores were compared by 

treatment group the absolute difference never approached a 0.5 point change from baseline. In 

other words, on average, there were no clinically meaningful or significant differences in mean 

change MENQOL scores between groups. However, a significantly greater proportion of women 

in the letrozole group experienced clinically meaningful worsened HRQL in the vasomotor 

domain compared to the placebo group (7% absolute difference, p < 0.001) (48). In summary, it 
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appears that women on AIs in adjuvant trials identify effects of AIs on the endocrine system (i.e. 

hot flashes) and bodily pain, manifested primarily as muscle and/or joint pain.  

2.6  Potential risk factors for deterioration in menopausal HRQL 

In addition to the effects of exemestane on menopausal HRQL, other risk factors have 

been demonstrated to affect menopausal HRQL, in particular vasomotor and physical 

functioning. A longitudinal study (SWAN) examined risk factors for vasomotor symptoms in 

3302 women aged 42-52 (which included women in pre, peri, and postmenopause) (65). A 

relationship between both age, and BMI with increased frequency of vasomotor symptoms ( ≥ 6 

days vs. < 6 days of symptoms) for each increase in year or BMI value was found (OR 1.17 95% 

CI 1.13-1.21, OR 1.03 95% CI 1.01-1.04). The findings for BMI are in contrast with the 

longstanding theory that increased body weight may confer a benefit against vasomotor 

symptoms, as increased peripheral body tissue would lead to higher estrogen levels. Studies have 

shown that increased adiposity is related to an increase in vasomotor symptoms; investigators 

believe that increased adiposity may influence heat regulation (66). 

In terms of physical menopausal HRQL, both BMI and pain medications have been 

identified as predictors for menopausal HRQL decline. A robust and large study, The Women’s 

Health Initiative Observational Cohort Study, followed 67 963 postmenopausal women aged 50-

79 with pain for three years. Compared to women of normal weight, women who were obese (OR 

1.54 95% CI 1.45-1.63) or overweight (OR 1.20 95% CI 1.14-1.26) were more likely to 

experience pain. Women who reported prescribed analgesic use at baseline were more likely to 

experience a decline in physical functioning (OR 1.25 95% CI 1.04-1.51) and were less likely to 

have an improvement in pain (OR 0.42 95% CI 0.36-0.49) compared to those not using 

medications. Investigators hypothesized that women using analgesics may have had chronic pain 

conditions as well as susceptibility to hyperalgesia (higher pain sensitivity) (67). It is possible that 
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these relationships are even stronger, as changes in menopausal HRQL outcomes were explored 

at the end of three years, and not at any time during the study. However, while these studies 

explored many participant characteristics in a large sample, improvement or decline in pain was 

defined not by a pre-defined threshold but rather by any change in score on the SF-36 pain 

subscale. 

2.7 Integrating and interpreting data from participants and clinicians during 

clinical trials 

 As HRQL reporting methods developed and the value gained from collecting PROs was 

realized in the scientific and particularly the clinical trials community, HRQL data has been 

increasingly collected in large clinical trials as a secondary outcome (37,68). It is now common 

that both CTCAE and patient-reported outcomes data are reported.  As many PRO tools focus on 

symptoms experienced by the participant, these tools and the CTCAE often overlap. This has led 

to increased research into understanding the differences and similarities in participant and 

clinician reporting so as to better appreciate the contribution of each reporting method on trials.  

2.7.1 Concordance between reporting methods 

A fair amount of research has been conducted to quantify the level of concordance 

between patient-reported and clinician-reported outcomes. A 2002 review by Sneeuw et al. found 

agreement among studies to be quite heterogeneous; while some studies reported moderate to 

good agreement, others showed poor to fair agreement. However, with the exception of one 

study, sample sizes were under 100 patients, and included varied conditions (69).  More recently, 

studies in the cancer clinic have produced slight to fair agreement. A study of 91 advanced 

cervical cancer patients followed over five years compared symptoms from the LENT-SOMA 

scales (patients) with RTOG/EORTC assessment (clinicians). When symptoms across the entire 

study were categorized by no symptom or any, agreement was slight (κ=0.16) for bladder, and 
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fair (κ=0.27) for intestine symptoms. Yet, weaknesses in the study were evident, as the data 

collection window differed greatly between reporters. The majority of patients returned 

questionnaires by mail at 36 months, and this data was then compared to clinician-reported 

symptoms based on the fifth year of follow-up visit in the clinic (70). In a palliative setting, 

patients and clinicians responded to select items from the EORTC QLQ C-30 questionnaire for 13 

weeks, within one day of the other. Agreement for symptom items at baseline ranged from fair 

(κ=0.23, insomnia) to moderate (κ=0.60, constipation). Reports from weeks 1-13 were combined 

into a summary measure, and overall, the agreement decreased by about 0.1 (71).  

Specifically in cancer clinical trials that have compared the CTCAE reporting system 

with HRQL questionnaires, studies have produced divergent results. One widely quoted paper in 

the literature is a study by Fromme et al. that examined agreement in a phase II chemotherapy 

trial of 37 men with prostate cancer. Agreement was extremely low with the overall agreement 

for all eight symptoms being slight (κ=0.15 95% CI 0.02 to 0.28) (72). Low agreement may have 

resulted from different symptom definitions for a clinician-reported and patient-reported 

symptom; the threshold for patient events was much higher than that of clinicians, in addition the 

sample size was small. However, results were comparable to the results of a larger study of 303 

advanced breast cancer patients enrolled in a chemotherapy trial, in which symptom identification 

between patients and clinicians was carefully equated. The weighted average agreement over 

seven assessments was also found to be low (73). In a study of 300 breast cancer patients 

receiving taxane chemotherapy, the agreement was very poor between patient-reported 

neurotoxicity and clinician-reported neurotoxicity symptoms, although the patient questionnaire 

was created partially, but not solely, from the CTCAE. Overall agreement was κ=0.16 for the 

sensory and κ=0.02 for the motor disturbance items. However, few physician reports of severe 

symptoms existed, so it would have been informative to provide agreement on dichotomized 

study variables, to see if this improved agreement. 
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 Interestingly, a study that closely resembled the project conducted by Savage et al., in 

which the exact same reporting tools (patients-EORTC QLQ C30, clinicians-CTCAE) were used, 

produced quite different results (74). The trial of 152 women with ovarian cancer was designed to 

compare the efficacy of two chemotherapy regimes. Data were compared at five different time 

points (while on treatment and during follow-up) and the degree of agreement was quite high for 

absence of symptoms or mild symptoms across time points, with very few exceptions. However, 

because few ‘severe or moderate’ symptoms were recorded on this trial, the kappa statistic was 

not considered robust, which may explain some of the discrepancy with the study by Savage et al.  

Basch et al. (75) have done some very interesting work in this field by creating a patient 

version of the CTCAE and testing agreement with the clinician-reported version. There were 435 

lung and genitourinary cancer patients attending a cancer center for treatment that reported on 11 

symptoms and then subsequently were evaluated by clinicians. When there was a discrepancy of 

at least one grade between raters, it was typically the clinicians that rated the severity (grade) of 

the symptoms lower than the patients did, with the exception of urinary frequency which was 

about equal between groups. When symptoms were categorized as severe vs. non severe, exact 

agreement was over 90% for the majority of symptoms except fatigue. In summary, studies that 

have assessed agreement between reporters have produced inconsistent results; however 

investigators appear to be in consensus that patients report more symptoms than clinicians, as 

well as minor yet bothersome symptoms that may not be perceptible to clinicians. 

Moving beyond the measurement of patient and clinician agreement, studies have sought 

to understand the implication that discrepant symptom reporting can have. Stephens et al. (76) 

analyzed agreement in two trials of lung cancer palliation, with 310 and 509 participants each. 

For the most frequent symptoms, doctors and patients drew different conclusions regarding the 

toxicity difference between the two treatments being compared. For example, patients reported 

more anorexia with more intense radiotherapy (p=0.005), while doctors did not report a 
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significant difference between either treatment. Basch et al. observed that clinician reporting of 

clinically significant symptoms (fatigue, nausea, constipation, pain) were strong and significant 

predictors of death and ER visits, while patient-reported symptoms of clinical significance were 

in higher concordance with global measures of patient health.  The agreement between participant 

and clinician reporting of symptoms has not been studied in chemoprevention trials to date.  It has 

been suggested that health status may affect agreement (69), so investigating this measure in a 

population with no underlying malignant disease is of interest. 

2.8 Agreement between reporters for clinically meaningful changes  

The identification and severity of symptoms is of critical importance, and much research 

has focused on understanding if patients and clinicians are both capturing this information. 

However, as previously described, much emphasis has been placed on changes in HRQL during 

therapy from before therapy commencement, and correctly interpreting if these changes are 

indeed meaningful, rather than noise. However, there has been much less research surrounding 

the concordance of reporters in identifying clinically meaningful symptoms. Indeed, there is no 

formal definition for clinically meaningful decline with the CTCAE (35). 

 Huschka and collaborators defined a meaningful decline in toxicity as a toxicity rating 

increase from grade 0, 1, or 2 to a grade 3, 4 or 5, respectively; toxicities ≥ 3 are generally 

accepted to be severe, and reportable (75). Symptoms from six lung cancer treatment trials 

collected from different HRQL instruments and CTCAE data were pooled; instead of matching 

on symptom severity, percent agreement was determined when both pairs indicated a clinically 

meaningful decline. Ranging from 44-77%, agreement in terms of meaningful change was more 

moderate than that observed for presence or severity of symptoms. Huschka also assessed the 

time to first meaningful decline as measured from both patient and clinician tools using the 

Kaplan-Meier method.  The median time to first worsening in overall HRQL measured with PRO 
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tools was 142 days compared to 304 days when based on the CTCAE reporting system. While no 

statistical comparisons were made, this may be indicative that patients report symptoms earlier 

than clinicians can identify them. Symptom detection, and potential delay in symptom detection, 

is a vital aspect of patient safety and the side effect profile of an agent, yet differences between 

clinicians and patients on this construct have only been examined in one other study retrieved 

(77).  

Geels and collaborators explored differences in clinically meaningful change as elicited 

by clinicians and patients in a breast cancer trial for symptom palliation of 303 patients. A 

response analysis was conducted, separating responses from both toxicities and HRQL (EORTC) 

into ever improved, stable or worsened categories. Change in both tools was defined by a 1 grade 

/ score cut-off, which was equal to 25% of the scale breadth on both the CTCAE and EORTC. If 

a participant experienced improvement and worsening throughout the course of the trial, 

improvement took precedence. Criteria for improvement were less stringent than for worsening; 

worsening had to be demonstrated at two subsequent visits while improvement had to be evident 

at only one visit. A greater proportion of patients reported improvement for constipation, cough, 

mood and worsened insomnia, while clinicians reported a higher proportion of worsened nausea 

for patients on the trial. Both groups reported similar improvements in lethargy. 

 The association between tumor response (progression, stable, partial or complete 

response) and symptom progression (improved vs. not improved) as reported by the patient or the 

clinician was also explored and compared. Out of nine symptoms, a suggestive association 

between tumor response and cancer pain, shortness of breath and mood as reported by either the 

clinician or patient was observed. However, the association between tumor response and other 

symptoms such as constipation, appetite, nausea, and lethargy varied depending on whether the 

symptoms where reported by the clinician or the patient.  Results from Geels et al. and Huschka 
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et al. generally suggest that patients are more sensitive in detecting clinically meaningful 

improvement, and worsening, than clinicians assessing patients via the CTCAE. 

2.9 Summary and rationale 

A thorough understanding of the side effect profile of new therapies is crucial when 

evaluating new interventions. Specific to chemoprevention, current knowledge of women’s 

treatment experiences on aromatase inhibitors is derived from studies in the early breast cancer 

adjuvant setting. The majority of these trials were not placebo-controlled, and in trials that did use 

a placebo, women had previously undergone years of breast cancer treatment. Results from this 

project will provide additional insights about the net effect of exemestane on menopausal HRQL 

in healthy, postmenopausal women, which has only been described in one other prevention trial 

to date. Furthermore, this thesis provides the opportunity to examine different methods for 

identifying side effects in the context of cancer prevention, in women not diagnosed with cancer-

a population that has been understudied until now. It is possible that high risk but healthy 

individuals engaging in preventative therapy have different thresholds for reporting symptoms 

than individuals with a cancer diagnosis, which, in turn, could alter the relationship of patient-

reported outcomes with clinician-reported outcomes. Therefore, research in high-risk but not 

diagnosed women is required. Using a common method to determine agreement allows for 

comparison between other studies in cancer research. Furthermore, comparing participants’ and 

clinicians’ ability to detect meaningful changes in symptoms in this context, with a range of cut-

offs, will contribute to an area of research that has not been well explored.  
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Chapter 3 

Methods 

3.1 Study purpose and objectives  

The purpose of this thesis was to describe the menopausal HRQL experience for 

postmenopausal women with increased breast density randomized to exemestane versus placebo 

for up to 12 months and to examine the relationship between clinician and participant methods of 

reporting side effects while on study. Therefore, the objectives of this project were the following:  

1. To evaluate the impact of exemestane on menopausal HRQL by: 

 

a. Comparing the difference in average changes in menopausal HRQL over time 

between treatment groups 

 

b.  Comparing the difference in the proportion of participants with clinically 

meaningful decline in menopausal HRQL between treatment groups 

 

c. Evaluating the association between treatment and rate of worsening menopausal 

HRQL 

 

2. To determine the agreement between participants and clinicians for common 

menopausal symptoms 

 

3. To determine the time-to-decline in specific menopausal symptoms according to 

participant and clinician reporting 

 

3.2 Overview of main study design: NCIC CTG MAP.2 trial 

This thesis project was conducted using data collected as part of a clinical trial conducted 

by the NCIC clinical trials group. The NCIC CTG MAP.2 study was a placebo-controlled, 

double-blind, multi-centered, randomized trial that sought to investigate the potential of 
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exemestane use as a preventative strategy for decreasing breast density, a known risk factor for 

breast cancer (5). Specifically, the primary objective of the study was to investigate if exemestane 

could reduce breast density by at least 7% compared to placebo, after one year of therapy in a 

population of postmenopausal women with elevated breast density.  Secondary objectives 

included investigating whether the reduction in breast density was sustained one year after ending 

treatment; to explore the relationship between bone density and breast density at the start of study 

and the end of treatment; to profile the effects on bone and lipid metabolism, as well as drug 

toxicity; and lastly to examine menopausal health-related quality of life.  

Women were randomized to receive exemestane (25 mg) or placebo (1 pill) taken orally 

every day for one year. A total of 98 women were recruited to the study, with 49 assigned to each 

arm. In addition to the study drug, women were supplemented with 500 mg of calcium and 400 

IU of vitamin D daily to promote bone health. Participants visited clinics at baseline, 3, 6, 9 and 

12 months during the study, as well as 6 months and one year after treatment completion (18 and 

24 months on study, respectively) for follow-up assessments. This thesis is focused on the period 

of the study when participants were actively on treatment (baseline to 12 months). Change in 

breast density was measured from bilateral mammographs taken at baseline, 6 and 12 months and 

digitized so they could be read by CUMULUS software. Bone mineral density was measured 

with DEXA (dual-energy X-ray absorptiometry) at baseline, 12 and 24 months. Bone metabolism 

was assessed by urine and blood tests, at 3, 6 and 12 months, while lipid profile was assessed via 

blood test at the same visits, and additionally at 24 months. Toxicity and menopause-specific 

quality of life data were collected until 18 and 24 months, respectively. Data on participant 

characteristics such as age, family history of cancer, reproductive history and past medical 

conditions was collected at baseline; physical exams (height, weight, blood pressure, pulse and 

breast exam) were conducted at baseline, 12 and 24 months; information about current 

medication use was reported throughout from baseline to the 18 month visit. 
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3.2.1 Study participants  

Women with increased breast density who visited breast cancer screening clinics in the 

US and Canada were recruited to participate. To be eligible for the study, women had to be 

postmenopausal and were required to have a mammographic density of grade 2, 3, 4, 5 or 6 on 

the Boyd Classification scale (5).  Bone mineral density (BMD) measurements were evaluated 

with DEXA scans of the spine and the femoral neck of the hip. The scan produces a T-score to 

represent BMD; T-scores were required to be ≤ 2.0 SD under the mean peak BMD in young, 

healthy women.  Women were also expected to complete the menopausal HRQL questionnaires, 

if eligible. In terms of the menopausal HRQL questionnaire, it was necessary that women be 

fluent in English or French, complete a baseline questionnaire and be willing to continue to report 

their menopausal HRQL while on study.  If a woman became unable to complete menopausal 

HRQL assessments during study, she did not become ineligible.  

 Women were ineligible for the main study if it was deemed unsafe, or if they had a 

previous treatment or condition that might bias the outcome of the trial. Participants with any 

past, present, or potential cancer diagnosis at time of study, who were on cancer therapy drugs, 

who were using hormone therapy, or who had morbidities known to be exacerbated by 

exemestane or that affected drug delivery were excluded. In terms of cancer diagnosis, if there 

was history of any invasive breast cancer or DCIS (ductal carcinoma in situ) or past or present 

malignancies, women were excluded from study, with the exception of those treated and cured 

more than five years before the start of the study or properly treated squamous or basal cell 

carcinoma of the skin or in situ carcinoma of the cervix. Morbidities of cardiovascular disease, 

uncontrolled metabolic or endocrine disease or malabsorption syndrome, or allergies to the drug 

were cause for exclusion from study. Finally, women could not have been using hormone therapy 

such as exogenous estrogen or anti-endocrine therapy such as tamoxifen within three months 

prior to randomization. 
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3.2.2 Intervention 

Women on MAP.2 were randomized to exemestane (25 mg) or an identical looking 

placebo (sugar) tablet. Both investigators and participants were blinded to the treatment 

allocation. Women took a tablet orally, once a day, for 12 months. Participants who discontinued 

their treatment early for any reason (including participant refusal, toxicity, illness, or 

development of disease) were classified as ‘off protocol therapy’ (OPT). Participants who went 

OPT continued to attend clinic visits that were scheduled in the study protocol and provide 

information about late toxicities and other study endpoints. 

3.2.3 Assessments 

CTCAE Toxicity reporting 

Side effects (drug toxicities) that occurred while a participant was on study were reported 

by clinicians according to the National Cancer Institute (NCI) Common Toxicity Criteria (CTC) 

for adverse events version 2.0 (4) (Appendix A). This classification system is compulsory in 

cancer clinical trials led by Oncology Cooperative Groups like the NCIC CTG in Canada. 

Toxicities are grouped according to physiological systems (i.e. endocrine, gastrointestinal, 

neurology). At each visit, clinicians interview the patient and make notes about the patient’s 

health and possible side effects from the intervention since their last clinic visit. Any reported or 

observed symptoms are then classified according to specific CTC nomenclature. While the CTC 

was designed to provide a universal language to describe toxicities, it was created via expert 

panel, and no formal validation has ever been performed (35,34).   

Menopause-Specific Quality of Life Questionnaire 

Menopausal health-related quality of life was measured using a patient–reported outcome tool 

that measures menopause-specific quality of life (MENQOL). A more global measure of HRQL 

was not used, as the impact of the drug on menopause-specific HRQL was of greatest interest. 
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The MENQOL is a validated questionnaire developed to measure the occurrence and severity of 

menopause-specific symptoms (52). It is composed of 29 questions that are grouped into four 

domains measuring vasomotor, psychosocial, physical and sexual functioning (see appendix B). 

Women rank the presence and level of bother associated with the symptoms on a scale from 0-6. 

In this instrument, higher scores mean worse menopausal HRQL (increasingly bothered by their 

symptoms). The developers of the MENQOL questionnaire do not specifically define the term 

‘bothersome’ and the associated levels of bother. For the purposes of this thesis, bothersome 

menopausal symptoms reported by women were interpreted to be synonymous with non-life 

threatening but nevertheless troublesome, irritating or annoying symptoms that could vary from 

‘mildly’, ‘moderately’ to ‘very’ bothersome.  

3.3 Overview of thesis project  

The following methods and statistical analyses are specific to this thesis project, based on the 

data collected from the NCIC CTG MAP.2 trial as previously described. 

3.3.1 Scoring the MENQOL questionnaire 

For each question (item) on the MENQOL, the respondent is instructed to indicate if they 

have experienced the symptom (yes or no). If yes, the respondent indicates the level of bother 

they felt, on a scale from 0-6. For the purpose of analysis, the original responses were converted 

to a final scale of 1-8, as designed by the developers of the questionnaire. If a participant 

responded ‘No’ to an item, the final score assigned was ‘1’. If a participant responded ‘Yes’ but 

indicated a score ‘0’, the final score assigned was ‘2’.  This response expressed that the woman 

had experienced the presence of the symptom, but did not find it bothersome. Finally, if a 

participant responded ‘Yes’, and any number from ‘1-6’, this indicated that the symptom was 

both present but to varying degrees of bother. In this instance, the final score was calculated as 

the original score plus two, so that the scores 1, 2, 3, 4, 5, 6 became 3, 4, 5, 6, 7, 8, respectively.  
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The developers of the MENQOL questionnaire have validated domain scores, and 

provide methods for their calculation (53). The mean of the items composing the domain is 

calculated to provide a domain score. In order to compute a participant’s score for a specific 

domain, the participant must have answered at least 50% of the domain-specific items. Therefore, 

at least two out of three, four out of seven and eight out of sixteen items had to be present to 

calculate a score for the vasomotor and sexual domains, psychosocial domains and physical 

domains, respectively. To compute a participant’s summary (overall menopausal HRQL) score, 

the mean of their four domain scores is calculated. At least three domain scores must be available 

to compute a participant’s summary score.  

3.3.2 Defining clinically meaningful changes in menopause-specific symptoms 

MENQOL questionnaire 

A clinically meaningful change was defined as a change in 0.5 points or more from 

baseline on the MENQOL, based on the criteria outlined by Osoba et al. (55), which considers a 

change of ~ 5% of the scale breadth as a potentially meaningful change in this population of well 

women. The change score was classified as ‘worsened’ if the change was ≥ 0.5 points, and 

classified as ‘stable or improved’ if the change was < 0.5 points (30,48). This classification has 

been previously used in other studies that utilized the MENQOL questionnaire, making it ideal 

for comparison. 

Common Toxicity Criteria for Adverse Events (CTCAE) Reporting System 

Each toxicity has a severity rating, known as grades, from 0 (none or absent) up to 1-

mild, 2-moderate, 3-severe and 4-disabling. The numerical scale is accompanied by a written 

definition explaining the nature of each grade, which is tailored to each toxicity. For example, for 

the toxicity ‘hot flashes’, the available grades in the CTCAE version 2 are 0-none, 1-mild or no 

more than 1 per day, 2-moderate and greater than 1 per day (See appendix A for grading of other 
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symptoms). Clinicians only report the presence of new symptoms at each clinic visit, or the 

change in symptoms, based on change in grade (severity). Therefore, a clinically meaningful 

worsening in symptoms, according to the CTCAE system as reported by clinicians was based on 

any one grade increase.  

3.3.3 Re-classification of the MENQOL scale for comparison with CTCAE toxicities 

Nine common symptoms between the CTCAE and MENQOL instruments were 

identified for this study, based on the frequency of symptoms reported by clinicians in MAP.2 as 

well as menopausal symptoms reported in the literature (30,47,78). As there is a greater range of 

severity reporting of bothersome symptoms on the MENQOL tool, the severity levels were 

collapsed to match toxicity grades a priori. The most discernable points between the scales were 

the minimums (total absence of symptom) and the maximums (worst possible severity). While 

toxicity grades are accompanied by worded descriptions, no associated descriptions for severity 

levels (level of bother) were developed for the MENQOL; a higher number on the scale indicates 

a greater degree of bother relative to a lower number. Therefore, the minimum and maximum 

ratings on the MENQOL were matched with those of the toxicity scale, and the remaining scores 

were divided equally to form the categories in between. Table 3.1 displays the matching for 

toxicities with two grades, three grades, and four grades. 
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Table 3.1 Matched scale categories between CTCAE and MENQOL items 
CTCAE Grades MENQOL Scale 
0-none 1 
1-mild 2, 3, 4 
2-moderate 5, 6, 7, 8 

  
0-none 1 
1-mild 2, 3, 4 
2-moderate 5, 6 
3-severe 7, 8 
  
0-none 1 
1-mild 2, 3 
2-moderate 4, 5 
3-severe 6, 7 
4-disabling  8 

 

3.4 Statistical Analysis 

3.4.1 Impact of exemestane on menopausal HRQL 

Average changes in menopausal HRQL over time  

Average changes from baseline in specific domains of menopausal HRQL (vasomotor, 

psychosocial, physical and sexual functioning) and overall MENQOL scores for each treatment 

group were assessed at four different time points (3, 6, 9 and 12 months). Mean change scores 

were determined by subtracting each individual’s baseline menopause-specific domain or 

summary score from their menopause-specific domain or summary score at each subsequent 

assessment. Due to the nature of the MENQOL scale, a negative change from baseline score 

indicated improvement from baseline, while a positive score indicated deterioration from 

baseline.  

Differences in mean change in domain and overall MENQOL scores between treatment 

groups were assessed with the Wilcoxon rank sum test, at 3, 6, 9 and 12 months. A p-value of < 

0.05 was considered statistically significant. Absolute differences in the mean change domain and 
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overall MENQOL scores were calculated to determine if there was a net effect of exemestane on 

menopausal HRQL for the overall group of women on exemestane when compared to the placebo 

group at 3, 6, 9 and 12 months. Absolute differences between the two treatment arms that were ≥ 

0.5 points of the MENQOL scale were considered to be associated with a clinically meaningful 

decline in menopausal HRQL.  

Proportion of participants with clinically meaningful decline in menopausal HRQL 

Response analysis at each assessment 

The proportion of participants with a meaningful decline in menopausal HRQL (domains 

and overall MENQOL) was determined from the participants’ change from baseline scores at 

each visit, and based on a pre-defined clinically meaningful change of ≥ 0.5 points on the 

MENQOL scale. The change score was classified as ‘worsened’ if the change was ≥ 0.5 points, 

indicating that the participant had developed more bothersome symptoms since baseline. The 

change score was classified as ‘stable or improved’ if the change was < 0.5 points, indicating that 

the participant had no change or had a decrease in bothersome symptoms since baseline. 

Participants’ responses to treatment were independently categorized as ‘worsened’ or 

‘stable/improved’ for each of their four visits at 3, 6, 9 and 12 months.  

The proportion of women with worsened menopausal HRQL was based on the total 

number of women who responded to the MENQOL questionnaire at each assessment point, in 

each treatment arm. The chi-squared test was used to compare differences in the proportion of 

participants who experienced a worsening in menopausal HRQL in the exemestane group 

compared to the placebo group at each of the 4 time assessments.  A p-value of < 0.05 was 

considered statistically significant.  

Response analysis at any time during the study (cumulative) 
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The cumulative proportion of women who ever had a clinically meaningful worsening in 

menopausal HRQL was also examined. If a participant ever reported a meaningful worsening 

(since baseline) in any of the menopause-specific domains or overall MENQOL at any of the four 

visits over the first 12 months, they were classified as worsened; otherwise participants were 

classified as stable / improved. The participant was classified as ‘worsened’ if their change score 

from baseline was ≥ 0.5 points at any one of the first four follow-up visits, indicating that the 

participant had developed more bothersome symptoms since baseline. The chi-squared test was 

used to compare differences in the cumulative proportion of participants who ever experienced a 

worsening in menopausal HRQL in the exemestane group compared to the placebo group during 

the first 12 months of the study. A p-value of < 0.05 was considered statistically significant.  

 

Time-to-decline (rate of worsening) in menopausal HRQL 

The association between treatment and time-to-decline in menopause-specific domains 

and overall MENQOL was explored using a time-to-event analysis. Time zero was defined as 

time at randomization. Time-to-event was determined as the number of days from randomization 

to time of the first reported clinically meaningful change (worsening) in the menopause-specific 

domain of interest or overall MENQOL. Participants who remained event-free, that is, they did 

not experience a worsening in the menopause-specific domain of interest or overall MENQOL, 

discontinued treatment early or were lost to follow-up were censored observations.  The 

‘survival’ time for censored observations was determined using the date of the clinic visit where 

discontinuation of therapy was recorded, if early discontinuation occurred, or the end of treatment 

clinic visit (12 months) if no decline was experienced. In the case that a domain response was 

missing, the participant was censored, and ceased to contribute data from that time of assessment 

for that domain-specific outcome. It was agreed that this was the more conservative approach, as 

it was unknown whether the participant had an event or not. 
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                                               p 
H (t, X) =  h0(t) x (exp ∑ βiXi) 

                                                i=1 

 

The Kaplan-Meier (K-M) method was used to compare the time-to-decline in different 

domains of MENQOL in the two treatment groups (79). The general formula for the Kaplan-

Meier method is: 

S(t (j) ) = S(t (j-1) ) x Pr (T > t (j) ) | T ≥ t (j)  ) 

The survival probability at time t (j)  is calculated as the product of the probability of surviving 

longer than time t (j)  under the condition of having survived until time t (j)  , (Pr (T > t (j) ) | T ≥ t (j) ) 

and the survival probability determined at the last time, S(t (j-1) ). The probability of surviving 

further than time t (j)   given having survived until t (j)  is determined by all individuals who are still 

surviving (did not have a decline in menopausal HRQL) divided by the number of individuals 

who are still at risk of having a decline (in the risk set). At each t (j), those who had a decline and 

who are censored are considered to be a part of the risk set until the next decline time, when they 

are removed from the risk set. 

  The log-rank test was conducted to test the differences in the ‘survival’, or ‘decline-free’ 

distributions between the treatment groups. A test statistic with a p-value ≤ 0.05 was considered 

statistically significant. 

Crude and adjusted associations between treatment and menopausal HRQL 

There was some imbalance between the treatment groups with respect to certain 

participant characteristics that may have partially confounded or distorted the treatment effect on 

time-to-decline in MENQOL. Therefore, Cox proportional hazards (PH) regression techniques 

(80) were used to compute adjusted estimates of treatment effect on worsening menopausal 

HRQL (domain-specific and overall). The Cox model is a non-parametric technique typically 

used to model survival data and is based on the hazard function.  The hazard function as defined 

by the Cox model is: 
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p 
 (exp∑ βiXi) 

                 i=1 

 

 

where h0(t) is the baseline hazard function, which is dependent on time, t, but not the independent 

variables Xi, and                      is the combination of the regression coefficients for the 

independent variables, which are independent of time.  The Cox model estimates regression 

coefficients that represent the logarithm of the hazard ratio (HR) and can also generate 95% 

confidence intervals (CI). The hazard ratio is defined as: 

 

 

 

where one person’s hazard function with a combination of X* independent variables is compared 

to another person’s hazard function for a different combination of X independent variables (i.e.-

exemestane treatment vs. placebo treatment). An important facet of the calculation of the hazard 

ratios is that the baseline hazard function from each person is eliminated in the formula. 

Therefore, it is an assumption of the proportional hazards model that the hazards stay the same, or 

constant, over time. The proportionality assumption was checked in the time-to-decline analysis 

for domain-specific and overall menopausal HRQL by visually inspecting log-log survival curves 

for the main treatment effect, as if the hazards are constant over time, the two curves for the two 

groups should be parallel. The Schoenfeld residuals for the main effect and covariates were also 

evaluated. The Schoenfeld residuals (a measure of model fit) should not have any association 

with survival time, if the PH assumption is met. Pearson correlation coefficients quantify the 

relationship between the residuals and survival time; the null hypothesis that the two variables are 

not related can be tested. In Appendix C, it can be seen that correlations were near zero for all 

models, and no p-values were smaller than 0.05, the suggested threshold for rejecting the null 

hypothesis (81).        

                               p 
h0(t) x (exp ∑ βiXi) 
                              i=1 

                                                                       p 
HR = h (t, X*) / h (t, X) = h0(t) x (exp ∑ βiX*

i)    /  
                                                                       i=1                                             
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Similar to the K-M approach, time-to-decline was determined as the number of days from 

randomization to time of the first reported clinically meaningful change (worsening) in the 

menopause-specific domain of interest or overall MENQOL. Participants who remained event-

free (for the menopause-specific domain of interest or overall MENQOL), discontinued treatment 

early or were lost to follow-up were censored observations. Censored participants contributed 

information to corresponding risk sets until the time they were censored and no longer considered 

‘at risk’.  

Biologically plausible risk factors determined from the literature or hypothesized by the 

thesis committee for each menopause-specific domain were selected as potential covariates 

(Table 3.2). The final list of variables were based on baseline participant characteristics and 

included age, duration of previous HRT use, BMI and concomitant medication use. Age was 

dichotomized into under 60 years of age or 60 years of age and over; previous HRT use was 

categorized as never, < five years, ≥ 5 and < 10 years and ≥ 10 years; and BMI was dichotomized 

as normal (< 25) and overweight (≥ 25).  

 Information on concomitant medication was originally recorded as free-text in the 

MAP.2 database. Therefore, the database was manually searched for medications that pertained to 

domain-specific conditions. For example, some participants took medication to alleviate hot 

flashes or bodily pain. Separate medication variables were constructed that were applicable to the 

domains. If the participant was taking any of the identified domain-specific medications, they 

were categorized as ‘any’; otherwise they were categorized as ‘no’ (not taking any domain-

specific medication).  
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Table 3.2 Potential covariates 

Risk factors for worsened 
menopausal HRQL 

Variable 
construction 

 
Proposed direction of relationship with 
menopausal HRQL 
 

Age age < 60 
age ≥ 60 

 
Menopausal HRQL may decrease with 
increased age 
 

   

Previous duration of HRT use 

Never 
< five years, 
≥ 5 and < 10 years 
≥ 10 years 

HRT use negates adverse effects on 
menopausal HRQL, after protective 
effect is discontinued menopausal HRQL  
may be worsened 

   

BMI normal  (< 25) 
overweight (≥ 25) 

Menopausal HRQL decreases with 
increased BMI (66,67) 

   

Concomitant medication Any medication use 
No medication use 

Medication use associated 
with worsened menopausal HRQL (67) 

 

Simple Cox PH analysis was used to generate crude (unadjusted) HRs for the main 

treatment effect and pre-identified covariates for each domain-specific outcome. To determine if 

covariates should remain in the final multivariable model for any given domain-specific outcome, 

the 10% change in the main parameter estimate of interest (treatment group estimate) approach 

was used (82). 

3.4.2 Agreement between participants and clinicians for common menopausal symptoms 

Two approaches were used to compare agreement between participants and clinicians.  

The most straightforward approach was to compare if the menopausal symptom was reported as 

absent or present by both the participant and clinician. The second approach was to compare the 

level of severity for a given menopausal symptom reported by the participant and clinician. 
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Table 3.3 lists the nine symptoms (toxicity items) captured on the CTCAE and the 

corresponding symptoms (items) captured on the MENQOL. Hot flashes/flushes, sweating and 

fatigue were items that clinicians were required to ask participants about at each clinic visit 

(assessment). 

 

 

 

 

 

 

 

 

Each CTCAE clinician-reported toxicity item was matched to one participant-reported 

MENQOL item, with the exception of the ‘arthralgia’ and ‘myalgia’ toxicities. On the MENQOL, 

participants were asked if they had experienced ‘aching in muscles or joints’, querying about two 

symptoms in the same item, necessitating the pooling of the arthralgia and myalgia toxicities. If a 

participant experienced both symptoms at any visit, the maximum grade of the two was counted, 

although this was a rare occurrence. 

Agreement between participant and clinician reporting of menopausal symptoms was 

evaluated at baseline, 3, 6, 9 and 12 months of study, and cumulatively (any time during the 12 

months of the study). The cumulative analysis was completed by determining if the symptom was 

ever reported by either the participant or clinician at any point during the first 12 months of the 

study (absence vs. presence). Furthermore, the cumulative analysis was also reported by severity 

level. A variable was created that contained each individual’s worst ever grade/bothersome score 

for the duration of study as reported by the participant and clinician. The cumulative analysis by 

Table 3.3 List of CTCAE and MENQOL corresponding symptoms 
 CTCAE (clinician-reported) MENQOL (participant-reported) 

1 Hot flashes/flushes Hot flushes or flashes 
2 Sweating Sweating 
3 Arthralgia/Myalgia Aching in muscles or joints 
4 Fatigue Feeling tired or worn out 
5 Insomnia Difficulty sleeping 
6 Anxiety Feeling anxious and nervous 
7 Vaginal dryness Vaginal dryness during intercourse 
8 Flatulence Flatulence (wind) or gas pains 
9 Loss of libido Change in your sexual desire 
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severity level was completed by comparing the most extreme levels of severity ever reported by 

either the participant or clinician for a given symptom, at any point during the first 12 months of 

the study.   

The kappa statistic was computed to indicate the level of agreement between clinician- 

and participant reporting, by symptom. Interpretation of percent agreement can be flawed, as 

some concordance between two reporters will occur naturally due to chance.  The simple kappa 

statistic is calculated as: 

κ =  Po-Pe 
     1-Pe 

Where: 

Po = Percent observed 

Pe = Percent expected  

Table 3.4 is an example of a 2 x 2 table of clinicians’ and participants’ reports of the 

absence or presence of a symptom. 

Table 3.4 Example of 2 x 2 table for symptom reporting by clinicians and participants 

 

 

 

 

 

 

 

 

Adapted from (83) 

 

 

                                           Symptom presence by clinician 

 Yes No  

Yes A B G1 

No C D G2 

Symptom presence 
 by participant  

 

 F1 F2  
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Where: 

Po= (A+D) / N 

Po expresses the observed agreement in the study. It is calculated by determining the total 

number who agree, both indicating the presence or absence of symptom in this example, out of 

the total number of raters.  

Pe = (F1G1 + F2G2) / N2 

The Pe is the percentage of agreement that is expected to occur by chance. It is 

determined by calculating the product of all raters who reported the symptom (total number of 

participants who reported the symptom and the total number of clinicians who reported the 

symptom, F1G1), and by the product of all raters who did not report the symptom (total number of 

clinicians who did not report the symptom, and the total number of participants who did not 

report the symptom, F2G2). These products are added, and the ratio of this term to the total 

number of reporters squared is calculated to be the percentage expected. Kappa can then be 

calculated as the percentage who were observed to agree, minus the percentage who were 

expected to have agreed by chance, divided by 1 (the highest amount of agreement possible) 

minus the percentage expected to agreed by chance.  The value of the kappa statistic usually 

ranges from 1 (total agreement) to 0, no agreement, but can also have negative values, if raters 

agree less than anticipated by chance. Table 3.5 displays the classification system proposed by 

Landis and Koch (84) to interpret the numerical value: 
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Table 3.5 Kappa statistic classification 
 

<0 No agreement 

0.01–0.20 Slight agreement 

0.21– 0.40 Fair agreement 

0.41–0.60 Moderate agreement 

0.61–0.80 Substantial agreement 

0.81–0.99 Almost perfect agreement 

 

While a 2 x 2 table was used as an example, the kappa statistic can be determined for any 

size frequency table with ordinal categorical data. For this situation, another method of 

calculating kappa has been developed that allows for discordant categories to be included in the 

statistic, contributing more information (85).  The weighted kappa statistic assigns a weight to 

each calculation based on the degree of agreement in that cell. For example, on a scale of 1-4,  if 

a participant rated themselves as ‘1’, but a clinician rated them as ‘2’,  these ratings would only 

be discordant by one level of reporting. In the simple kappa method, this information would not 

be included, yet by assigning a weight (less than 1) to the calculation for this table cell, it can 

partially contribute to the overall kappa statistic. Cells that are more discordant receive lower 

weights, and cells that are completely concordant receive a full weight in the equation (of 1). 

Different weighting methods have been developed; the Cicchetti-Allison method was used in this 

thesis. 95% confidence intervals were constructed for both simple and weighted kappa statistics. 

3.4.3 Time-to-decline in menopausal symptoms according to participant and clinician 

reporting 

Time-to-decline in menopause-specific symptoms according to participant and clinician 

reporting was explored using a time-to-event analysis. Each individual participant could 

contribute a maximum of two reports (MENQOL and CTCAE 2.0) at each visit, for a total of 10 
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reports for the duration of the study. In contrast to objective 1, the purpose of objective 3 was to 

evaluate clinically meaningful change from baseline scores for nine individual symptoms, instead 

of changes in menopause-specific domains and overall MENQOL. As such, a change of ~ 5% of 

the scale breadth (e.g. ≥ 0.5 point change on the MENQOL) could not be used to define clinically 

meaningful worsening of symptoms, as it is not possible to have a change of this small magnitude 

when studying individual items on the MENQOL. Instead, to categorize change scores for 

participant-reported symptoms as ‘worsened’, numerous cut-offs were applied. Briefly, different 

definitions of a clinically meaningful change in symptoms reported on the MENQOL were 

considered and included i) a one-level (≥ 1 point) increase in bothersome symptoms (12.5% of 

the scale breadth), ii) a two-level (≥ 2 point) increase (25% of the scale breadth) and iii) a three-

level (≥ 3 point) increase, corresponding to 37.5% of the MENQOL scale breadth. A clinically 

meaningful change in clinician-reported symptoms was based on the first time the severity of a 

symptom reported by a clinician increased by ≥ one grade from baseline. 

Time zero was defined as time at randomization. Time-to-decline was determined as the 

number of days from randomization to time of the first reported clinically meaningful change 

(worsening) for each of the nine matching MENQOL items / toxicities as described in section 

3.4.2. Specifically, for the participant-reported ‘survival’ (decline-free) curves, time-to-decline 

was based on the first meaningful change for a specific item/symptom as recorded on the 

MENQOL. For the clinician reporting ‘survival’ (decline-free) curves, time-to-decline was based 

on the first time the severity of a symptom reported by a clinician increased by one grade. 

Participants who remained event-free, that is, they did not experience a worsening in the 

menopause-specific symptom of interest, discontinued treatment early or were lost to follow-up 

were censored observations, as well as participants who were missing domain scores or CTCAE 

grades, as described in section 3.4.1. The ‘survival’ (decline-free) time for censored observations 

who discontinued early was determined using the date of their last clinic visit where it was 
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reported that they discontinued protocol therapy, as participants ceased to report menopausal 

HRQL but continued to be assessed by a clinician if they went OPT. Those censored observations 

who did not experience an event and who did not discontinue early were censored at their last 

clinic visit while on active treatment (12 months). The Kaplan-Meier approach, as previously 

described, was used to compare the time to worsening for different symptoms, as reported by 

participants and clinicians (79). Three separate models were run, comparing time to a clinically 

meaningful change in symptoms based on participant reporting (at 3 different cut-points) with 

time to a clinically meaningful change in toxicity (≥ one-grade change) based on clinician 

reporting.   

3.4.4 Missing data 

Responses to items on questionnaires, as well as entire questionnaires, were missing on 

occasion. The following two situations could occur in terms of missing item responses on the 

MENQOL. In the first situation participants would occasionally not provide the ‘Yes/No’ 

response, but would indicate a score for the item. In this case, the bothersome score was used, as 

it was assumed that the participant did experience that symptom. On other occasions, participants 

indicated ‘Yes’ to an item, but did not contribute a bothersome score. In this situation, the item 

was defined as truly missing, as the amount of bother was indistinguishable.  Questionnaires that 

were missing entirely occurred if a participant missed a specific clinic visit or forgot to complete 

the questionnaire during their clinic visit or when participants discontinued the study medication 

early and were no longer required to complete the MENQOL.  Both the time-to-event analyses 

and the cumulative response analysis accommodated subjects who discontinued therapy early, to 

a degree, as both analyses were dependent on the participants’ first event, and the time-to-event 

analyses deals with participants who have discontinued by censoring them. To assess the potential 

bias due to missing data, mean baseline menopausal HRQL scores were compared between those 
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who discontinued the study early and those who stayed on study and completed their protocol 

therapy. 
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Chapter 4 

Results 

4.1 Participant characteristics 

Participant characteristics are displayed in Table 4.1. The median age of participants was 

56.9 years, and just under two-thirds of the sample was less than 60 years of age. The majority of 

the participants were not taking medication to alleviate vasomotor symptoms, but half (50%) 

were on medications prescribed for physical conditions. A large proportion of the participants had 

previously used HRT (64%), of which 33% had used for less than five years, 13% had used HRT 

for less than 10 years, and 18% had used HRT for over 10 years.  More than half of the 

participants had a family history of breast cancer; while a quarter had been diagnosed with benign 

breast disease.  Roughly half of the sample was overweight, according to the BMI cut-off of ≥ 25.  

Participant characteristics were approximately equally distributed among the placebo and active 

drug groups, with the exception of BMI and physical medications.  A greater proportion of 

participants in the placebo group were overweight (63% vs. 39%) and a lesser proportion were on 

medications for physical conditions compared to women on exemestane (43% vs. 57%).  
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Table 4.1 Participant characteristics 

 Total  
N (%) 

Exemestane 
N (%) 

Placebo  
N (%) 

Age    
Median  56.9   
Age < 60 64     (65)  32     (65)                                                            32      (65)                                                           
Age ≥ 60 34     (35)  17     (35)  17      (35) 
    
Body mass index    
Median  25.2   
Normal       (< 25) 48    (49)  30     (61)  18     (37) 
Overweight (≥ 25) 50    (51)  19     (39)  31     (63) 
    
Medications-Physical domain    
No 49    (50)  21     (43)  28      (57) 
Yes 49    (50)  28     (57)  21      (43) 
    
Medications-Vasomotor domain    
No 85     (87)  41     (84)  44       (90) 
Yes 13     (13)   8      (16)   5        (10) 
    
HRT Duration     
No 35     (36)  17      (35)  18       (37) 
Less than five years      32     (33)  14      (29)  18       (37) 
Less than ten years            13     (13)   8       (17)   5        (10) 
More then ten years            17     (18)   9       (19)   8        (16) 
Missing   1   1   0 
    
Family History of malignant breast disease 
No 34     (38)  16       (36) 18       (40) 
Yes 55     (62) 28       (64) 27       (60) 
Missing   9   5   4 
    
History of benign breast disease    
No 74     (75)  35      (71)  39       (80) 
Yes 24     (25)  14      (29)  10       (20) 
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4.2 Participant follow-up 

Figure 4.1 describes the number of participants who discontinued treatment early (at any 

time during the first 12 months of study).  In total, 19 participants discontinued prior to or at 12 

months, for the following reasons:  ‘refused treatment’ (n=10), ‘patient toxicity’ (n=5), ‘inter-

current illness’ (n=2) and ‘developed disease’ (n=1), while one participant who withdrew at 

baseline had no documented reason.  In total, four women in the exemestane arm discontinued the 

study protocol early for toxicity stated reasons compared to one woman in the placebo arm. Other 

reasons for early discontinuation were comparable between the two groups.  
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Figure 4.1 Participant follow-up flow chart 

Discontinued at 6 months:               
Refused treatment (n=1) 

 

Discontinued prior to      
9 months:                  

Patient Toxicity (n=1) 
 

Discontinued at 9 months 
Developed disease (n=1)                                                                      
Inter-current illness (n=1)                                        
Refused treatment (n=1) 

 

Discontinued at 6 months: 
Patient toxicity (n=1) 

Discontinued prior to:                                  
3 months                        

Refused treatment (n=1) 
 

Randomized (n= 98) 

Discontinued prior to                         
3 months:                            

Patient toxicity (n= 2) 

(n=49)     Baseline visit       (n=49) 

Discontinued at 3 months:          
Refused treatment (n=3)                            
Patient Toxicity (n=1) 

 

Discontinued at 3 months:                    
Inter-current illness (n=1)                                          
Refused treatment (n= 3) 

Discontinued at baseline:                           
No reason (n=1) 

(n= 47)  Three month visit  (n= 47) 

(n= 41)   Twelve month visit  (n=39) 

(n=42)  Nine month visit   (n=42) 

 (n=40)        End of Study       (n=39) 

Discontinued at 12 
months:              

Refused treatment 
(n=1) 

 

Exemestane (n= 49) 

 

Placebo (n= 49) 

 

  (n= 43)    Six month visit   (n= 43) 
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4.3 Menopausal HRQL questionnaire follow–up rates 

Compliance with menopausal HRQL questionnaire reporting was high (Table 4.2). The 

number of expected questionnaires was determined from the number of participants who were 

continuing on the study at each scheduled visit, as well as excluding one participant who could 

not complete their questionnaire due to administrative error. Compliance rates were determined 

as the ratio of received to expected questionnaires at each visit; these rates ranged from 94-99%. 

Table 4.2 Menopausal HRQL follow-up rates 
Visit  (Months) B 3 6 9 12 

Expected (N) 98 93 85 83 80 

Received (N, %) 98 92  (99) 82  (96) 78  (94) 75 (94) 

4.4 Objective 1: Impact of exemestane on menopausal HRQL 

4.4.1  Average changes in menopausal HRQL over time 

Figures 4.2-4.4 display the mean change MENQOL domain and overall scores from 

baseline for the exemestane and placebo groups at 3, 6, 9 and 12 months, and Figure 4.4 also 

displays the net difference in scores between the exemestane and placebo groups. In the 

vasomotor domain, the mean change score in the exemestane group consistently increased from 

baseline, while little change was observed in the placebo group, over time. Nevertheless, it was 

only at 12 months that a suggestion of a clinically meaningful change in vasomotor symptoms 

became evident, based on the difference in mean change scores between arms, which was 0.5; the 

pre-specified minimal threshold for a clinically important change.  In contrast, there was no 

clinically important decline or improvement between arms in the other menopausal HRQL 

domains. In general, the mean change scores for the psychosocial, physical and sexual domains 

remained stable or similarly improved in both groups, although the difference in mean change 

scores for the sexual domain suggested that the placebo group’s sexual functioning was 
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marginally more improved than the exemestane  group’s at 12 months. According to the overall 

menopausal HRQL summary measure, mean change scores were generally stable/improved 

(negative or very close to zero). A table of these scores is found in Appendix D. 
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Figure 4.2 Mean change scores by treatment arm for A) Vasomotor Domain B) Psychosocial 
Domain 
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Figure 4.3 Mean change scores by treatment arm for A) Physical Domain B) Sexual Domain 
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Figure 4.4 A) Mean change scores by treatment arm for overall domain B) Difference in 
mean change scores (exemestane-placebo) for all domains 
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4.4.2 Proportion of participants with clinically meaningful decline in menopausal HRQL  

 A greater proportion of women on exemestane experienced a meaningful decline or 

worsening in vasomotor symptoms compared to women on placebo. Between group differences 

persisted out to 12 months although the proportion of participants reporting worsened scores in 

the exemestane group steadily decreased over time after six months, while it remained relatively 

stable in the placebo group. Differences were most pronounced at 6 months and 9 months when 

the proportion of women on the exemestane arm reported worsening that was approximately 20% 

higher than the placebo group.   

 

Table 4.3  Proportion of participants worsened or stable/improved by visit- 
Vasomotor Domain 

   Exemestane Placebo  
Visit Total Missing Worsened Stable or 

Improved 
Worsened Stable or 

Improved 
P 

Month N N   N    %    N     % N    %   N     %   
3 91 3  19  (42) 26  (58) 13  (28) 33  (72) 0.16 
6 79 7  20  (51) 19  (49) 12  (30) 28  (70) 0.05 
9 75 9  16  (46) 19  (54) 10  (25) 30  (75) 0.06 

12 73 7   15  (42) 21  (58) 10  (27) 27  (73) 0.19 
  

Similarly, a greater proportion of women on exemestane experienced a meaningful 

decline or worsening in physical symptoms compared to women on placebo. Between group 

differences persisted for the first 12 months. In contrast to the vasomotor symptoms, however, the 

proportion of participants reporting worsened scores somewhat increased over time in both 

groups. The most pronounced differences between groups were observed at three and six months 

when the proportion of women on the exemestane arm reporting worsening physical functioning 

was approximately twice that of the placebo group.   
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  Table 4.4 Proportion of participants worsened or stable/improved by visit- 
Physical Domain 

   Exemestane Placebo  
Visit Total Missing Worsened Stable or 

Improved 
Worsened Stable or 

Improved 
P 

Month N N   N    %   N     % N    %   N    %   
3 89 5 15  (33) 30  (67)   6  (14) 38  (86) 0.03 
6 81 5 13  (32) 28  (68)   6  (14) 34  (85) 0.08 
9 77 7 11  (30) 26  (70)  10 (25) 30  (75) 0.64 

12 73 7 16  (43) 21  (57)   9  (25) 27  (75) 0.10 
 

No major differences in psychosocial symptoms were observed between groups at any 

time point; the exemestane group had a very slight increased proportion of women that worsened 

toward the end of the study but the placebo group had a negligible decrease in the proportion of 

women that worsened as the study continued (Appendix D). 

Sexual menopausal HRQL was very similar over time for both groups, as there was less 

than 11% difference between the two arms at any point. A slight increase in the proportion of 

women that worsened over time was observed in both groups (Appendix D). 

Overall menopausal HRQL, based on a weighted average of the domain-specific scores, 

generally increased slightly over time for each group. However, the only point in time when a 

pronounced difference between the two groups was observed was at 6 months, when 29% of the 

women on exemestane compared to 12% of the women on placebo experienced clinically 

significant worsening in overall menopausal HRQL (p = 0.06) (Appendix D). 

4.4.3 Cumulative proportion of participants with clinically meaningful decline in 

menopausal HRQL  

Table 4.5 displays the proportion of participants who had ever worsened during the study. 

Across all domains, approximately half of the exemestane group reported ever experiencing 

deterioration while on study (44%-60%), in contrast this was reported slightly less in the placebo 
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group (30%-46%). Cumulatively, a significant association between treatment arm and 

menopausal HRQL status was observed in the physical domain (p=0.02). Conversely, an almost 

equal amount of women experienced worsening in the psychosocial domain (44% exemestane vs. 

46% placebo).  In the vasomotor and sexual domains, the proportion of women that deteriorated 

in the exemestane group was approximately 15% higher than the placebo group, yet no 

significant associations were detected. Similar findings were observed for overall menopausal 

HRQL. 

 

Table 4.5 Proportion of participants ever worsened or stable/improved  
over 12 months of study 

  Exemestane Placebo  

Domain Missing Worsened Stable or 
Improved Worsened Stable or 

Improved P 

  N % N % N % N %  
Vasomotor 5 28 (60) 19 (40) 21 (46) 25 (54) 0.18 

Psychosocial 4 21 (44) 27 (56) 21 (46) 25 (54) 0.85 
Physical 4 28 (58) 20 (42) 16 (35) 30 (65) 0.02 
Sexual 9 19 (42) 26 (58) 12 (27) 32 (73) 0.14 
Overall 4 21 (44) 27 (56) 14 (30) 32 (70) 0.18 

 

4.4.4 Association between treatment and rate of worsening menopausal HRQL 

Time-to-decline in the vasomotor domain 

The Kaplan-Meier curves for time to menopausal HRQL decline in the vasomotor 

domain are displayed in Figure 4.5. While there was no significant difference in the rate of 

worsening vasomotor symptoms between the placebo and exemestane groups (p=0.13), there 

were some notable differences between curves. Both groups declined most rapidly in the first 90 

days, but a greater proportion of women on exemestane compared to placebo had worsened 

vasomotor symptoms at approximately 3 months (43% versus 29%, respectively). The median 
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number of days to decline was 186 days in the active drug group and 280 days in the placebo 

group.  

Figure 4.5 Vasomotor Domain: K-M estimates of time-to-decline by treatment group 

 

 

 

 

 

 

 

 

Crude and adjusted associations between treatment and vasomotor menopausal HRQL 

Table 4.6 displays the crude and adjusted hazard ratios and 95% confidence intervals for 

treatment and other potential factors associated with time-to-decline in the vasomotor domain.  In 

the unadjusted models, compared to placebo, women taking exemestane were more likely to 

experience a decline in vasomotor menopausal HRQL (HR 1.54 95% CI 0.87-2.73). Women who 

were taking medications known to alleviate vasomotor symptoms declined more quickly than 

women who were not on these drugs (HR=1.45), although this association was not statistically 

significant.  In regards to HRT duration, participants who were on HRT for less than five years, 

or less than 10 years, had a greater (but not statistically significant) rate of decline than 

participants who never used HRT (HR=1.24 and  HR=1.09, respectively). Conversely, women 

who were on HRT for more than 10 years had a decreased rate of decline compared to those who 

placebo 

	  

D
ec

lin
e-

fre
e 

(%
) 

exemestane 



 56 

never used HRT (HR 0.94 95% CI 0.39-2.27). Both older women, and overweight women were 

less likely to have a decline in vasomotor menopausal HRQL compared to younger and normal 

weight participants (HR=0.63 and HR=0.84, respectively), but neither associations were 

statistically significant.  

Risk factors presented in the final model were determined based on the 10% change in 

estimate approach.  In the final model, both age and HRT duration were included as potential 

confounders of the association between treatment arm and vasomotor menopausal HRQL, yet 

neither was found to be significant when adjusted for each other and treatment. In the final 

adjusted model, the rate of decline in vasomotor related menopausal HRQL was 1.64 times 

greater in the exemestane group compared to the placebo group (HR=1.64 95% CI: 0.91-2.98).  
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Table 4.6 Associations between treatment and other factors with rate of worsening in 
menopausal HRQL-Vasomotor Domain 

Time-Independent Variables Unadjusted Models Adjusted Model 

 HR 95% CI p-value HR 95% CI 
Treatment Arm      

Placebo  Reference - - - - 
Exemestane 1.54 0.87-2.73 0.14 1.64 0.91-2.98 

 
 

     

Medications      
No Reference - -   

Yes 1.45 0.65-3.24 0.36   
 
 

     

HRT Duration       
No HRT Reference - - - - 

Less than five years      1.24 0.63-2.43 0.53 1.39 0.70-2.74 
Less than ten years            1.09 0.45-2.63 0.85 1.13 0.45-2.85 

More then ten years            0.94 0.39-2.27 0.89 1.02 0.40-2.59 
 
 

     

Age      
Age <  60 Reference - - - - 
Age ≥ 60 0.63 0.33-1.19 0.15 0.62 0.31-1.22 

 
 

     

BMI      
Normal Reference - -   

Overweight 0.84 0.48-1.48 0.55   
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Time-to-decline in the physical domain 

The Kaplan-Meier curves for time-to-decline in the physical domain, stratified by 

treatment arm, are shown in Figure 4.6. The curves for the two treatment arms were found to be 

significantly different (p=0.02). A greater proportion of women on exemestane compared to 

placebo had worsened physical functioning symptoms at approximately 3 months and this trend 

persisted over time. The median number of days to decline was 282 days in the active drug group 

and 385 days in the placebo group.  

Figure 4.6 Physical Domain: K-M estimates of time-to-decline by treatment group  

 

 

 

 

 

 

 

 

Crude and adjusted associations between treatment and physical menopausal HRQL 

Table 4.7 displays the crude and adjusted hazard ratios and 95% confidence intervals for 

treatment and other potential factors associated with time-to-decline in the physical domain.  In 

the unadjusted models, compared to placebo, women taking exemestane were more likely to 

experience a decline in physical menopausal HRQL (HR=2.08 95% CI: 1.10-3.94). Compared to 

participants not taking medications for physical conditions, participants who were on medications 
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declined more rapidly (HR 1.08 95% CI 0.59-2.00). There was a suggested dose response with 

prior HRT use and decline in physical menopausal HRQL. Women who had used HRT for more 

than 10 years, were less likely to experience decline than those who had never used it (HR 0.58 

95% CI 0.30-1.96). Women who were older and who were overweight declined more slowly than 

women who were younger and at a normal weight (HR 0.72 95% CI 0.36-1.44, HR 0.73 95% CI 

0.39-1.36). None of these potential risk factors were significantly associated with time-to-decline 

in physical menopausal HRQL and none of them had a large enough effect on the main parameter 

estimate to be considered confounders; therefore the final model contained only the main 

predictor of interest, treatment arm. Women who were assigned to the exemestane group had a 

rate of decline 2.08 times more rapid than women in placebo group (95% CI 1.10-3.94).  
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Table 4.7 Associations between treatment and other factors with rate of worsening in 
menopausal HRQL-Physical Domain 

Time Independent variables Unadjusted  Model Adjusted Model 
 HR 95% CI p-value HR 95% CI 

Treatment Arm      
Placebo  Reference - - - - 

Exemestane 2.08 1.10-3.94 0.03 2.08 1.10-3.94 
 

      

Medications      
No Reference - -   

Yes 1.08      0.59-2.00 -   
 
      

HRT Duration       
No HRT Reference - -   

Less than five years      1.01 0.50-2.04 0.98   
Less than ten years            0.87 0.29-2.60 0.80   

More then ten years            0.58 0.30-1.96 0.77   
 
      

Age      
Age <  60 Reference - -   
Age ≥ 60 0.72 0.36-1.44 0.36   

 
      

BMI      
Normal Reference - -   

Overweight 0.73 0.39-1.36 0.31   
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Time-to-decline in psychosocial, sexual and overall menopausal HRQL 

The proportion of women with clinically meaningful decline in psychosocial, sexual or 

overall menopausal HRQL was not significantly different between the two arms (Figure 4.7, 

Figure 4.8 and Figure 4.9, respectively). The median number of days to decline in psychosocial 

functioning was 381 days in the exemestane arm and 392 days in the placebo arm. The median 

number of days to decline in sexual functioning was 364 days in the exemestane arm and 396 

days in the placebo arm. Similarly, the median number of days to decline in the overall 

menopausal HRQL weighted summary score of the four domains was 363 days in the exemestane 

arm and 396 days in the placebo arm. 

Figure 4.7 Psychosocial Domain: K-M estimates of time-to-decline by treatment group  

 

 

 

 

 

Figure 4.8 Sexual Domain: K-M estimates of time-to-decline by treatment group 
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Figure 4.9 Overall measure: K-M estimates of time-to-decline by treatment group 

 

 

 

 

 

 

 

 

 

 

 

Crude associations between treatment and psychosocial, sexual and overall menopausal HRQL 

The associations between treatment arm and time-to-decline in menopausal HRQL for 

the psychosocial and sexual domains and overall MENQOL measure were explored in simple, 

univariate models only. The relationships between treatment arm and menopausal HRQL for the 

sexual domain and overall measure were analogous in direction to the vasomotor and physical 

domains. While not statistically significant, those on exemestane had a greater rate of decline in 

sexual and overall MENQOL than participants on placebo (HR 1.73 95% CI 0.81-3.69, HR 1.59 

95% CI 0.80-3.16, respectively). Conversely, women assigned to exemestane were marginally 

less likely to experience decline in menopausal HRQL than women assigned to placebo in the 

psychosocial domain (HR 0.91 95% CI 0.49-1.69). 
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Table 4.8 Associations between treatment with rate of worsening  
in menopausal HRQL- Psychosocial, Sexual and Overall Domains 

 
Time-Independent Variables Unadjusted  

Treatment Arm HR (95% CI) 
Psychosocial Domain 

Placebo Reference  
Exemestane 0.91        0.49-1.69 

   
Sexual Domain 

Placebo Reference    
Exemestane 1.73 0.81-3.69 

   
Overall Domain 

Placebo Reference  
Exemestane 1.59    0.80-3.16 

 

In summary, differences in menopausal HRQL between treatment arms were observed 

for the vasomotor and physical domains. In the vasomotor domain, mean change scores increased 

over time in the exemestane arm and a clinically meaningful difference between groups was 

noted at 12 months. While the proportion of women experiencing decline in the vasomotor 

domain in the exemestane group decreased over time, a notable difference in the proportion of 

women who worsened was evident at six and nine months. In the physical domain, the proportion 

of women who had a meaningful decline in menopausal HRQL increased in both arms over time; 

at three months the proportion of women with worsened physical functioning was twice as high 

in the exemestane group than in the placebo group. Furthermore, a significantly greater 

proportion of women on exemestane than on placebo experienced worsened physical menopausal 

HRQL at least once during study. The increased rate of decline in both the vasomotor and 

physical domains for the exemestane group was most pronounced in the first 3 months. The 

association between treatment and rate of decline was significant for the physical domain and 

approached significance for the vasomotor domain after adjusting for age and prior HRT use.  

The time to worsening sexual, psychosocial or overall functioning was not significantly different 
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between treatment groups. The interpretation and significance of these results are discussed in 

Chapter 5. 

4.5 Objective 2: Agreement between participants and clinicians for common 

menopausal symptoms  

Table 4.9 and Table 4.10 describe the level of agreement between participants and 

clinicians for nine common menopausal symptoms present on the MENQOL and CTCAE. 

 Agreement was determined by matching the maximum symptom ever recorded at any visit 

on the two tools. This provided a composite measure of agreement for the entire study; 

agreements between the participants and clinicians at each clinic visit are found in Appendix 

D. The kappa agreements matched by severity level (MENQOL bothersome score / CTCAE 

grade) are shown in Table 4.9.  Agreement was much higher for hot flashes (simple κ=0.42 95% 

CI 0.27-0.56, weighted κ=0.53 0.40-0.66) and for sweating (simple κ= 0.22 95% CI 0.10-

0.34, weighted κ=0.24 95% CI 0.12-0.35) than for any other matched symptom. This was 

somewhat expected, as clinicians were required to ask participants about hot flashes, 

sweating and fatigue at each clinic visit. These kappa agreements are classified as ‘moderate’ 

to ‘fair’ according to Landis and Koch (84).  In contrast, agreement was ‘slight’ for fatigue 

(simple κ=0.06 95% CI -0.01-0.13, weighted κ=0.09 95% CI 0.02-0.15).  

Table 4.10 displays the kappa agreements for reports matched on presence or absence of 

symptom. The agreement values were considerably higher for hot flashes (simple κ=0.72 95% CI 

0.60-0.90), elevating the agreement from moderate to substantial, and for sweating (simple 

κ=0.32 95% CI 0.17-0.46), although the categorical description remained the same as the 

analysis based on severity level. Notably, while the kappa value increased somewhat when 

matched on presence of the symptom compared to severity level, agreement for fatigue was still 

extremely low (simple κ=0.18 95% CI 0.04-0.31). For all other symptoms, kappa values were 
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exceedingly low for all calculation methods, ranging from 0.09 to -0.01. When calculated based 

on severity, agreement for anxiety was worse than expected by chance (negative kappa value), 

and the lower limits for 95% confidence intervals for numerous symptoms were negative values  

 as well.

Table 4.9 Kappa (κ) agreement for worst ever symptom by severity level across 12 months of study 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 
Hot Flashes/Flushes / Hot Flushes or Flashes 98  0.42  0.27-0.56 0.53  0.40-0.66 

Sweating / Sweating 98  0.22  0.10-0.34 0.24  0.12-0.35 

Fatigue/ Feeling Tired or Worn Out 98  0.06 -0.01-0.13 0.09  0.02-0.15 

Vaginal Dryness  / Vaginal Dryness During Intercourse 96  0.04 -0.02-0.11 0.05 -0.01-0.12 

Libido / Change in Your Sexual Desire 98  0.03 -0.03-0.10 0.03 -0.03-0.09 

Flatulence / Flatulence (wind) or gas pains 98  0.01 -0.01-0.04 0.02  0.00-0.04 

Arthralgia and Myalagia / Aching in Muscles and Joints  98  0.03 -0.02-0.08 0.05  0.02-0.09 

Insomnia / Difficulty Sleeping 98  0.01 -0.04-0.05 0.04  0.00-0.08 

Anxiety / Feeling Anxious or Nervous 98 -0.01 -0.03-0.02 0.03 -0.02-0.08 

Table 4.10 Kappa (κ) agreement for worst ever symptom by presence across 12 months of study 
 Simple 
CTCAE / MENQOL  N κ 95% CI 
Hot Flashes/Flushes / Hot Flushes or Flashes 98 0.72 0.60-0.90 

Sweating / Sweating 98 0.32 0.17-0.46 

Fatigue/ Feeling Tired or Worn Out 98 0.18 0.04-0.31 

Vaginal Dryness  / Vaginal Dryness During Intercourse 98 0.05 -0.01-0.12 

Libido / Change in Your Sexual Desire  98 0.03 -0.04-0.10 

Flatulence / Flatulence (wind) or gas pains 98 0.04 0.00-0.07 

Arthralgia and Myalagia / Aching in Muscles and Joints  98 0.06 0.01-0.10 

Insomnia / Difficulty Sleeping 98 0.04 -0.02-0.09 

Anxiety / Feeling Anxious or Nervous 98 0.03 -0.03-0.09 
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4.6 Objective 3: Time-to-decline in specific menopausal symptoms according to 

participant and clinician reporting 

Hot flashes 

The KM curves for hot flashes for participant- and clinician-reported time-to-decline are 

displayed in Figure 4.10. For the clinically meaningful cut-off of 1 point of the MENQOL scores, 

the decline-free function decreased rapidly around the first clinic visit, to approximately 60% 

when reported by participants; and to 77% as reported by clinicians. As the median time-to-

decline was not achieved when reported by clinicians, differences in time-to-decline between 

reporting methods were compared by the 1st quartile days to decline (when the decline-free 

function had deteriorated by 25%). When reported by the participants this was 94 days, however 

it was twice as long when hot flashes were assessed by clinicians (189 days). When the cut-off 

was increased to a 2 point change from baseline on the MENQOL, the curves appeared extremely 

similar, and both groups had the same 1st quartile days to decline (189 days). When the cut-off 

was increased further to 3 points on the MENQOL scale, the decline-free function of the 

participant-reported group changed dramatically; with little decline occurring at the 3 month visit, 

while most deterioration happened around 9 months. Most interestingly, the 3 point cut-off 

altered the participants’ reports to the point that the clinician-reported group appeared to have a 

worse decline-free function. The function dropped to 75% at 94 days when clinician-reported, but 

was delayed to 386 days when participant-reported. 

Sweating  

The KM curves for sweating for participant- and clinician-reported time-to-decline are 

displayed in Figure 4.11. A large difference in the decline-free functions between the two groups 

was highly evident. The participant-reported curve decreased precipitously at the first visit; 

correspondingly, the 1st quartile days to decline occurred at 98 days. The participant-reported 

curve continued to substantially decrease throughout the study, although less sharply, as the 
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median days to decline was reached at 363 days. Conversely, the amount of decline by the 

clinician reports was insufficient to even produce 1st quartile days to decline. With the 2 point 

MENQOL cut-off, the difference between curves was still distinguishable but smaller, as the 1st 

quartile days to decline increased greatly from 98 days with the 1 point cut-off  to 186 days on the 

2 point cut-off as reported by participants. On the contrary, when decline was evaluated based on 

a 3 point MENQOL cut-off, the curves of the two groups were much more similar, almost 

mirroring each other, with overlapping decline-free probabilities around the first visit. 

Fatigue  

The KM curves for fatigue for participant- and clinician-reported time-to-decline are 

displayed in Figure 4.12. The differences in curves for fatigue for the 1 point and 2 point 

thresholds were particularly striking, especially for the 1 point threshold. The decline-free 

function for the participant reports diminished by over 30% around three months, and again at six 

months where it diminished by more than 10%. Participants reported the days to 1st quartile 

decline to be 97, and the median to be 192. In comparison, the 1st quartile days to decline 

occurred at 369 days when reported by clinicians (median days to decline could not be 

determined). With the 2 point MENQOL cut-off, regardless of the delay in 1st quartile and 

median days to decline (174, 298 respectively), it was still apparent that the two curves were 

markedly different. For the 3 point cut-off, while some difference in the steepness of the curves 

was seen around the first visit, the participant-reported and clinician-reported decline-free 

functions were much more similar than with the previous thresholds. 

Arthralgia / Myalgia  

The KM curves for arthralgia/myalgia for participant- and clinician-reported time-to-

decline are displayed in Figure 4.13. Despite being frequently detected by clinicians, there were 

still vast differences in the decline-free curves of the two groups. When clinician-reported, the 1st 

quartile and the median days to worsening did not occur until the end of study, at 368 and 396 
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days, respectively. When defined by the 1 point MENQOL cut-off, the decline-free function as 

reported by participants dropped rapidly in the first three months, and 1st quartile days to decline 

occurred at 96 days. Furthermore, the median days to decline occurred at six months on study 

(189 days) in the participant-reported group. Although the participant-reported and clinician-

reported curves began to converge as the 2 point MENQOL cut-off was applied, differences were 

still notable. The two curves became more analogous at the 3 point cutoff, especially at the end of 

the study as median days to decline were 396 for each group.  

Vaginal dryness, loss of libido, flatulence, insomnia and anxiety  

The KM curves for vaginal dryness, loss of libido, flatulence, insomnia and anxiety for 

participant- and clinician-reported time-to-decline are displayed in Figure 4.14, Figure 4.15, 

Figure 4.16, Figure 4.17 and Figure 4.18, respectively. For the remaining five symptoms, the 

clinician-reported curves appeared quite flat as very few events were detected by clinicians. The 

same pattern observed with the previous four symptoms (hot flashes, sweating, fatigue, arthralgia 

/ myalgia) when the meaningful threshold was increased was still observed; with each increase 

the differences between the clinician-reported and participant-reported curves lessened. 

Interestingly, when the 1 point MENQOL threshold was applied for insomnia, a rapid drop in the 

decline-free function was observed (1st quartile days to decline occurred at 97 days). 
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Hot Flashes 

Figure 4.10 Hot flashes: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off  
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Sweating 

Figure 4.11 Sweating: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Fatigue 

Figure 4.12 Fatigue: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Arthralgia/Myalgia  

Figure 4.13 Arthralgia/Myalgia: K-M curves for clinician reporting (CTCAE) and 
participant reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL 
cut-off 
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Vaginal Dryness  

Figure 4.14  Vaginal Dryness: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Loss of libido  

Figure 4.15 Loss of libido: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Flatulence 

Figure 4.16 Flatulence: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Insomnia 

Figure 4.17 Insomnia: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Anxiety: 

Figure 4.18 Anxiety: K-M curves for clinician reporting (CTCAE) and participant 
reporting (MENQOL). Top to bottom, 1 point, 2 point and 3 point MENQOL cut-off 
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Chapter 5 

Discussion  

This thesis sought to describe the treatment experience of healthy, postmenopausal 

women who received exemestane therapy for one year compared to placebo, by exploring patient-

reported outcomes, and by comparing these outcomes with clinician-reported outcomes. This 

chapter will provide an interpretation for the main results observed and address the strengths and 

limitations of the project. Finally, the contribution of this research to the body of evidence on 

exemestane and its impact on menopausal HRQL will be discussed.  

5.1 Impact of exemestane on menopausal HRQL 

MAP.2 was a randomized clinical trial that used a double-blind placebo-controlled 

design. The use of this design, in addition to permitting analysis of the primary study outcome, 

also facilitated the analysis of the incremental impact of the intervention on menopausal 

symptoms compared to participants in the control group.  

 Changes in menopausal HRQL were measured with the MENQOL questionnaire. 

Differences in menopausal HRQL between treatment arms were observed primarily for the 

vasomotor and physical menopausal HRQL domains. Evidence of bothersome vasomotor 

symptoms in the exemestane group was present in each of the first three menopausal HRQL 

analyses of change over time for scores in this domain.  Mean change scores in vasomotor 

symptoms were worse in the exemestane group at all visits compared to baseline, and showed an 

absolute difference between groups at 12 months that was of borderline clinical significance (0.5 

points). Interestingly, the mean change scores generally improved over time in both treatment 

groups for all other menopause-specific domains and overall MENQOL.  
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The change in vasomotor symptoms on the intervention arm is somewhat similar to at 

least one other trial in a comparable setting.  The MAP.3 trial (a phase III trial of exemestane vs. 

placebo among 4560 healthy postmenopausal women), for example, reported worsening of 

vasomotor symptoms in the intervention group, although absolute differences between groups of 

0.25-0.40 points never reached clinical significance.  However, vasomotor domain scores in the 

exemestane group on MAP.3 steadily improved after the six month visit, although only resembled 

baseline scores in the fourth year of treatment (86). Conversely, participants on MA.17 (a phase 

III trial of letrozole vs. placebo in 5100 women with early breast cancer) reported stable scores in 

both arms that improved from baseline over time. The placebo group had slightly more improved 

scores than the letrozole group, with differences between groups ranging between 0.30-0.40 

points (48). A potential explanation for these differences in study findings is that women who 

have been treated for breast cancer may have found vasomotor symptoms less bothersome in 

comparison to their previous menopausal HRQL experiences with cancer treatments, while 

healthy women who have not undergone cancer treatments may find these symptoms more 

bothersome, especially in the first year of treatment. Nevertheless, the current data suggest that 

aromatase inhibitors including exemestane do not contribute to substantial changes in vasomotor 

menopausal HRQL, when assessed as average change scores in the entire sample. 

In contrast to the assessment of average scores, an examination of the proportion of 

women who report worsened menopausal HRQL scores leads to the conclusion that there is a 

subset of women who do not tolerate aromatase inhibitors such as exemestane very well.  In the 

present study, a substantial proportion of participants in the exemestane arm experienced 

significantly greater worsening in the physical domain than patients receiving placebo at three 

months (p=0.03). This comparison approached significance for both the vasomotor and physical 

domains (p=0.05, 0.08 respectively) at six months, and again at nine months for the vasomotor 
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domain (p=0.06).  In the cumulative analysis (considering a change at any time point), a higher 

but not statistically significant proportion of the exemestane group reported worsening in the 

vasomotor domain at least once (absolute difference of 14%).  Most likely, the same subset of 

women experienced sustained worsening from baseline at each study visit.  A significantly 

greater proportion of the exemestane group reported worsening in the physical domain at least 

once during the first year of MAP.2 (absolute difference of 23%). 

Other studies have also reported a higher proportion of patients with worsening 

vasomotor symptoms in women randomized to aromatase inhibitors compared to placebo 

(absolute difference; MAP.3, 10%; MA.17, 7%, both p < 0.001) (48,86). The MA.17 study 

examined treatment arm as a predictor of vasomotor menopausal HRQL while adjusting for other 

risk factors, and found a significant association (OR 1.46 p < 0.0001) (48).  The early signal in 

vasomotor symptoms observed in the present study is congruent with the results from MAP.3, 

while results from other adjuvant trials of AIs have varied.  Some trials have reported an increase 

in hot flashes or endocrine symptoms at three months (49,61), while others saw either no change 

from baseline at first assessment for vasomotor (48) and endocrine (47) symptoms, or observed a 

slight improvement in vasomotor scores (30) over time. 

The large difference in the proportion of women with bothersome physical functioning on 

MAP.2 has not been observed on other trials including MAP.3 or MA.17 (net differences of 2% 

and 5%, respectively), based on MENQOL data (48,86). Although treatment was a significant 

predictor of bodily pain on the SF-36 on MA.17 (OR =1.27), the differences between arms in the 

proportion of women with worsened bodily pain was very small (4%). It is possible that the 

longer length of treatment in MAP.3 and MA.17 (median duration 36 months MAP.3; total of 

five years MA.17 vs. total of 12 months on MAP.2), may have allowed more opportunity for the 

placebo group to report ‘ever worsening’, effectively making the two groups more similar. Also, 
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MAP.2 sampled more frequently, as the first assessment was done at three months, versus six 

months in the MA.17 and MAP.3 studies. However, it should be noted that neither the MENQOL 

nor the SF-36 are the most robust instruments for measuring pain and the small net differences in 

pain observed in MAP.3 and MA.17 based on these instruments may be an underestimate of the 

true proportion of women with meaningful decline in physical functioning and worsened pain. 

One of the greatest concerns about AIs is their potential detrimental effect on bone 

mineral density (87) because they effectively shut down estrogen production which is critical to 

bone health. A number of large clinical trials have reported an increased incidence of 

osteoporosis (28,31,88,89), overall fracture rate (28,29,88) and/or joint and muscle pain/aches in 

women receiving aromatase inhibitors (28,29,31,88). To what extent the joint/muscle pain is 

related to changes in bone health is not yet clear. These trials all included women with prior 

breast cancer and women in the control arms were allocated to a standard therapy, not a placebo 

pill. In contrast, MAP.3, the largest placebo-controlled chemoprevention trial in cancer-free 

women, did not observe differences in the incidence of osteoporosis or muscle/joint pain between 

treatment groups (3). New data suggests that AIs may actually exacerbate joint/muscle pain 

initiated by prior cancer treatment (90), which may explain the contradictory findings between the 

MAP.3 and the other AI cancer clinical trials with respect to specific pain symptoms.  

Women on exemestane experienced a faster rate of decline in both vasomotor and 

physical functioning compared to women assigned to the placebo arm (adjusted HRs=1.64 and  

2.08, respectively). The greatest difference in time to worsened vasomotor symptoms occurred in 

the first three months when the decline-free curves for the two treatment groups were most 

divergent. Results were similar for physical functioning, although not as extreme. No other trials 

in this area have studied time-to-decline in menopause-specific symptoms or domains. However, 

results from MAP.3 provide some support that the most pronounced effects of exemestane on 
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vasomotor symptoms occur early. Richardson and collaborators observed that a greater 

proportion of women on exemestane (~10%) compared to women on placebo (~5%) reported 

significant levels of very bothersome vasomotor symptoms at 6 months (first visit after 

randomization), but the proportion of women reporting significant levels of bother at later times 

was similar between the two treatment groups. In contrast, there was no specific time point when 

a greater proportion of the exemestane group reported significant levels of bothersome physical 

symptoms compared to the placebo group, on MAP.3 (86). 

Overall, the effects of exemestane on menopausal HRQL in MAP.2, based either on 

average changes at the group level or on the proportion of women with clinically significant 

worsening of symptoms are comparable to the effects observed on several other large prevention 

or cancer clinical trials. The effect of exemestane on menopausal HRQL is minimal when 

evaluated as average changes in MENQOL in the entire group of women randomized to the 

intervention arm.  Nevertheless, it appears that there is a subset of women on AIs that do 

experience a clinically significant decline in menopausal HRQL, notably in the vasomotor and 

physical functioning domains. There is preliminary data from MAP.3 to support the findings from 

this study that show the greatest decline in women randomized to an AI occurs at the beginning 

of the trial, at least for the vasomotor domain.  Interestingly, a number of trials investigating AIs 

have reported some decline in sexual functioning (62,86); this was not apparent in MAP.2.  

Differing lengths of time on study, varying analytical approaches, lack of placebo-control groups, 

and most importantly, prevention trials in cancer-free participants versus cancer clinical trials 

with participants previously treated for breast cancer makes comparisons of menopausal HRQL 

results between trials other than MAP.3 challenging.  
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5.2 Agreement between clinicians and participants for nine menopausal symptoms 

An important justification for measuring PROs like the MENQOL is that the resulting 

scores reflect subjective judgments of the patients that may differ from the assessments of the 

clinicians. Clinician-reported outcomes based on the CTCAE reporting system and participant-

reported outcomes were compared in order to better understand the differences and similarities in 

reporting of common symptoms captured by both the MENQOL and CTCAE. Very low 

agreement was observed for participant and clinician reporting for seven out of nine menopausal-

like symptoms.  The level of agreement ranged from κ= -0.01-0.06, which indicated that 

agreement between raters was slightly better than chance. Studies in cancer research of treatment 

and palliation reported a range of results, with varied definitions of what constituted a participant-

reported symptom, and how participant and clinician symptoms were matched. Studies have 

found high (75,76,91), moderate (71,92), and poor (72,73,93) agreement.  It was consistently 

demonstrated that patients reported a higher prevalence and more severe symptoms than 

clinicians (71,72,76). Additionally, Stephens et al. descriptively observed no longitudinal trends 

in agreement (76), a finding that was replicated in this study. 

Generally, studies have found higher agreement for objective symptoms such as vomiting 

and lower agreement for subjective symptoms such as pain and fatigue (72,75,92). Most 

symptoms in this study were either of a subjective (fatigue, pain-arthralgias / myalgias) or 

sensitive nature (vaginal dryness), or both (anxiety, loss of libido), which may explain some of 

the poor agreement.  Secondly, the methods surrounding the reporting tools were discrepant. 

PROs contain a list of items while in contrast, the structure of the CTCAE is such that the 

clinician assesses the patient. Quantifying the agreement between participant and clinician 

reporting reflects current trial methodology, which is relevant because toxicity reporting dictates 

what side effects can be expected. Yet, different reporting methods make it challenging to 
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determine how much of the agreement is attributable to these methods, or how much is explained 

by characteristics of the reporters.  

Indeed, studies that stipulate collection of certain toxicities in the protocol have generally 

demonstrated higher levels of agreement for those items (71,75,76,91,94) than studies which do 

not stipulate collection of toxicities potentially attributable to the intervention (72,73).  

Nevertheless, even in this study, in which fatigue was a routinely collected (protocol specified) 

toxicity, agreement between participant and clinician scores was poor (κ=0.09). Quinten et al. 

assessed scores from five RCTs of 1237 patients and found extremely weak concordance for 

fatigue (κ=0.08), identical to this study. In contrast to studies previously mentioned, it was 

stipulated by Quinten et al. that reports from both clinicians and patients be available, yet 

agreement was still very poor for all items (κ=0.29-0.07) (93). Therefore, while weak agreement 

may be in part explained by a direct or non-direct questioning approach, it appears that other 

factors play a significant role. 

Stephens at al., observed that concordance was highest when no symptom existed; 

agreement worsened as patients rated themselves more severely (76). Likewise, Butler et al. 

stratified symptoms as non-severe or severe; high, and poor concordance was observed in the 

respective groups, because severe symptoms were scarcely reported.  When Basch et al. 

condensed symptoms as non-severe or severe; this further heightened agreement so that less than 

10% of all symptoms were discordant (75). Similarly in this study, the agreement for hot flashes 

improved from (0.42 to 0.72) when just the reporting of the presence or absence of symptoms was 

compared between participants and clinicians. These results suggest that discrepancies in 

reporting the level of severity but not overall symptom reporting are driving the agreement. 

Nevertheless, in this study the agreement between reporters was very poor for most symptoms, 

regardless of whether reporting the presence/absence of symptoms was compared or a more 
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textured comparison of reporting based on level of severity was being compared. This was further 

supported by the finding that the weighted kappa, which reduces the extent to which rater-

disagreements are penalized, did not show considerable improvement from the simple kappa with 

the exception of hot flashes. 

 In summary, with the exception of hot flashes and sweating, agreement between 

participant and clinician reporting of symptoms was quite poor, regardless of which approach was 

used. While the nature of the symptom (subjective vs. objective) and methodology of reporting 

are partly attributable for this finding, it is reasonable to conclude that participants and clinicians 

do not evaluate symptoms in the same manner. It has been suggested that while the CTCAE aims 

to document symptoms, it does not quantify the bothersome effects or distress that the participant 

experiences (68), whereas this is a key element measured on PROs. Yet both tools should at least 

detect the presence of symptoms.  However, it appears that clinicians are not identifying 

symptoms that participants feel comfortable reporting on the PRO tool. It is very possible that this 

is characteristic of preventative trials, in which healthy participants do not merit communicating 

annoying but non-threatening symptoms to study clinicians, and clinicians do not give priority to 

symptoms that are non-serious, particularly in clinical trials where evaluating patient safety is of 

utmost importance (95). 

5.3 Time-to-decline in specific menopausal symptoms according to participant and 

clinician reporting 

To further explore the observations from this study that the agreement between clinician 

and participant reporting of symptoms was very low, time to a clinically meaningful change 

(worsening) in menopausal HRQL symptoms as reported by participants versus clinicians was 

compared. In part, this analysis was designed to better understand what level of change from 
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baseline (breadth of scale) as reported on the MENQOL most closely resembled a minimum one 

grade increase in level of severity as reported by clinicians, and may therefore reflect the 

magnitude of meaningful change, according to a clinician rating of toxicity. 

Not surprisingly, time to  ‘clinically meaningful’ worsening in menopause-specific 

symptoms, occurred much more rapidly based on participant reporting compared to clinician 

reporting, when based on the most conservative level of change from baseline on the MENQOL 

(e.g. 12.5%). The differences were most pronounced for the reporting of fatigue and pain 

(myalgias/arthralgias). The median time to a participant-detected symptom (fatigue or pain) was 

approximately 190 days, while the median time to a clinician-detected symptom (fatigue or pain) 

was over 365 days. Huschka et al. conducted a similar analysis with results very comparable to 

this study. Decline was defined as a 10% change on the PRO tools, and an increase to a toxicity 

grade of ≥ 3 from a toxicity grade of ≤ 2 at baseline. Pooling the data from six trials, the median 

time-to-decline for the PRO tools was 142 days, while the CTCAE was more than twice as long 

at 304 days (96). This result was even more exaggerated when analyzed by individual symptom 

items. This type of analysis was also conducted for a trial of 696 patients on chemotherapy 

experiencing peripheral neuropathy; patients detected the symptom before clinicians by roughly 

2-3 months (77). These conclusions were supported by other investigators, albeit by different 

methods (72,75).  

In this study, it was consistently observed that the decline-free (worsening symptoms) 

curves based on participant versus clinician reporting increasingly converged as the cut-off 

(breadth of scale) increased for a clinically meaningful change on the MENQOL instrument. For 

symptoms such as fatigue and pain, the median time to participant-reported decline converged 

significantly with median time to clinician-reported decline (365 days), based on a clinically 

meaningful change of a 37.5% (increase) on the menopausal HRQL instrument.  Interestingly, 
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when the cut-off for a clinically meaningful change in hot flashes was set at >2 point (25%) 

increase on the MENQOL, the functions for participant-reported decline and clinician-reported 

decline were extremely similar. When the cut-off for a clinically meaningful change in hot flashes 

was set at >3 point (37.5%) increase on the MENQOL, clinicians actually reported a clinically 

significant change in hot flashes more quickly than participants. This suggests that the sharp 

decrease in the decline-free curve of hot flashes, as reported by participants is produced by small, 

but bothersome changes in menopausal HRQL that affect an ample number of women on drug. 

Conversely, certain symptoms (vaginal dryness, loss of libido, flatulence, anxiety) had so few 

events reported, especially by clinicians, that it is hard to draw any legitimate interpretations.  

The results from this study are similar to observations from at least two other clinical 

trials that collected toxicity data using the CTCAE reporting system, and compared time to 

patient-reported versus clinician-reported symptoms. For most symptoms, Basch and 

collaborators observed a relationship similar to that seen in this study for hot flashes. They found 

that clinician-detected symptoms were reported earlier than patient-detected symptoms when the 

cut-off was increased (severe) for a clinically meaningful change on the modified CTCAE 

reporting system for patients, while not altering the cut-off (moderate) for a clinically meaningful 

change based on the standard clinician reporting system for clinicians (although they did not 

compare differing cut-offs directly, as in the present study) (97). The second study quantified the 

amount of change in two pooled HRQL (FACT/GOG-Ntx) tools per level of CTCAE grade. 

Researchers observed that an 11%-15% change on the pooled PRO instrument corresponded well 

to a one grade change on the CTCAE scale (94). This falls just outside the recommended 5-10% 

range for a clinically meaningful change on a scale for a PRO instrument (60). In the MAP.2 trial, 

larger amounts of change on the MENQOL (~ 37.5%) (with the exception of hot flashes) were 
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required before the timing of patient-reported symptoms corresponded well with the timing of 

clinician-reported symptoms thought to be ‘clinically significant or meaningful’.    

In summary, there has been extensive research on methods for determining clinically 

meaningful cut-offs for HRQL instruments (59). However, it is less clear what an increase or 

decrease in toxicity grade based on the CTCAE system actually means relative to the patient’s 

experience (35,57).  Basch and collaborators found that across symptoms and differing severity 

cut-offs, clinician ratings were significant predictors of time to death and ER visits.  This may 

support the idea that clinicians delay rating symptoms until they are more severe, when the 

patient is closer to a medical milestone or emergency (75). On the contrary, it would appear that 

patients detect and report more bothersome symptoms at a lower threshold (77,96), before they 

have declined to a point of needing urgent medical attention, or are closer to death (75).   

5.4 Limitations  

Notable limitations to this study that should be considered when making conclusions 

about the findings are discussed in this section.  

5.4.1 Loss to follow-up 

In the traditional sense, loss to follow-up did not occur in this study, as the reason for 

ceasing to participate was documented in all but one case. However, early discontinuation caused 

by side effects could have resulted in the menopausal HRQL scores of the remaining participants 

to improve, providing a false impression of menopausal HRQL improvement overall. 

Furthermore, this is a concern if a differential number of participants from the placebo and 

intervention groups discontinued the trial early due to perceived drug-induced toxicities. If more 

participants went off protocol therapy that were randomized to exemestane due to worsened 

menopausal HRQL, the negative impact on menopausal HRQL from the drug would be obscured, 
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and differences between the two groups would be diminished.  Overall, an equal number of 

participants discontinued in the placebo (n=10) and exemestane (n=9) arms, but there were more 

participants in the intervention group that discontinued treatment early for toxicity-stated reasons 

(exemestane n=4 and placebo n=1).  

To explore this potential bias, baseline menopausal HRQL scores were compared 

between those who discontinued and those who remained on study for 12 months of treatment. 

(Appendix E). Generally, mean baseline scores were slightly elevated for those who discontinued 

compared to women who did not discontinue. A significant difference between these women was 

found in the overall domain, indicating that women who discontinued early may have 

experienced a greater degree of bother from menopausal symptoms. However, the majority of 

participants who decided to discontinue the study medication early returned to the clinic for an 

off-protocol therapy visit, and completed a final MENQOL questionnaire prior to switching to a 

less intensive follow-up schedule, so it is likely that worsened menopausal HRQL information 

would have been captured. No participant was excluded from any of the analyses; participants 

contributed data until they discontinued their study medication. Moreover, the cumulative and the 

time to first decline analyses were particularly suited to accommodate potential discontinuation, 

as the outcome of interest was ever or time to first worsening.  

5.4.2 Measurement error 

One source of error that was of concern in this study was missing data because of surveys 

that were missing entirely or items that were missing from otherwise completed MENQOL 

surveys. Numerous approaches have been developed to handle missing data and methods vary 

depending on whether or not data is thought to be missing at random (98). However, for the 

purposes of this project, a conservative approach to handling missing values was taken. Because 
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of the limitations surrounding imputation strategies (54), it was decided a priori to include 

surveys with missing items but to exclude missing item responses. The nature of the MENQOL 

accounts for missing data to some extent in the calculation of domain scores, as it has been 

determined that domain scores are valid as long as half of the items are present (53). Items 

missing from within questionnaires are thought to introduce less bias than surveys missing 

altogether (54).  Participants who were missing MENQOL domain scores were handled 

differently in the different analyses. When a participant was missing a domain score, they were 

censored in the time-to-decline analyses, even if domain scores from other visits were available. 

This was considered to be the most conservative approach that reduced bias, yet it negated the 

information collected from other visits. Conversely, in the mean change scores analyses or the 

time-specific and/or cumulative analyses for the proportion with clinically significant worsening 

menopausal HRQL, all data from any visit was included, regardless of whether the domain scores 

were missing at other visits. This approach incorporated as much data as possible, but meant that 

different groups of individuals were compared at each visit. Particularly for the sexual domain, it 

is possible that domain scores were missing because participants felt uncomfortable in reporting 

worsened symptoms of a sensitive nature. Therefore, it is possible that the proportion of women 

who experienced worsened sexual menopausal HRQL was actually larger.  

Another source of possible error with regards to the measurement of study variables is 

related to the differences between the symptom reporting tools.  The time frames on the tools are 

unequivocal, as the MENQOL instructs participants to indicate issues from the previous month, 

while clinicians were to report any symptoms that occurred since the last study visit (three 

months).  Therefore, it was possible that the MENQOL did not capture symptoms that occurred in 

the first two months, which would allow the CTCAE an enhanced propensity for detecting 

symptom incidence. However, based on the results this seems unlikely, and the difference 
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between symptom detection was still so pronounced between reporters that this limitation would 

not change the direction of the relationship. Conversely, there may have been greater recall error 

with the CTCAE, as the recall period was longer than that of the MENQOL. 

A major limitation in the calculation of agreement between participants and clinicians 

was the unequal scale breadths between the two tools. As the MENQOL has an eight point scale, 

and the toxicities (symptoms) evaluated had severity levels that ranged from grades 0-4, 

agreement may have been altered if the categorization of the MENQOL scale had been based on a 

distribution that was different from the CTCAE grades. Quinten et al. experienced a similar 

limitation in their study because the CTCAE reporting system had more severity levels than the 

European Organization for Research in Cancer Treatment’s (EORTC) QOL (QLQ C30) scale. It 

was necessary for the authors to collapse the grade 3 and grade 4 toxicities so that they could map 

onto the highest bothersome level of the EORTC scale (93). Similar to the MAP.2 trial, the newly 

defined categories of the scale of one of the reporting tools may be too broad to accurately reflect 

certain levels of severity on the corresponding scale.  Additional concerns with the measurement 

of clinician reporting can include variation in practice between study centers and type of 

healthcare provider (nurses or physicians). Reassuringly, when Basch and collaborators adjusted 

for type of healthcare provider in their analysis, no independent effect was observed (75).  

 It is also worth noting that in terms of the association between treatment arm and 

menopausal HRQL, there may have been non-adherence to the daily drug regimen. If participants 

who were on exemestane did not comply, differential misclassification could have been 

introduced, which would have attenuated the association towards the null. Lastly, human error in 

which a participant was given the wrong drug from the pharmacy, may have also occurred 

resulting in misclassification. This misclassification would most likely be non-differential, as 
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there was an equal chance that participants on each arm may have been given the incorrect drug. 

However, one can only speculate in what direction the association would be biased.   

5.4.3 Study Power 

When the trial was initially designed, MAP.2 was powered to detect a minimum 8% 

reduction in breast density after 12 months of treatment. In terms of this study, a priori power 

calculations (Appendix F) determined that there was moderate power for the time-to-decline in 

menopausal HRQL analyses for all domains. The minimal detectable differences for mean change 

menopausal HRQL scores by domain was 0.47-1.17 (based on a low and high SD), which was 

sufficient for detecting clinically meaningful differences between arms. However, the sample size 

of MAP.2 was not large enough to detect differences in the proportions of women with clinically 

meaningful worsened MENQOL domain scores of the same magnitude of other trials. Although 

statistically significant differences between groups were detected for some domains, it cannot be 

concluded from many of the null results that there is no difference in menopausal HRQL between 

arms with absolute certainty, especially with respect to the sexual domain. 

5.5 Generalizability 

Assessing generalizability is a challenge in this study. Participant characteristics such as 

race and socio-economic status, which would have assisted in making comparison to the general 

population, were not collected. Additionally, participants would have been recruited from the 

catchment areas of health clinics nearby to trial centers. This sampling strategy may have resulted 

in a more homogenous sample with higher SES and greater health seeking behaviours than the 

general population. Nonetheless, it was possible to compare baseline MENQOL scores with a US 

population-based study (MEPI) that accrued a nationally representative sample of 2 707 

postmenopausal women (102,103) (Appendix G). The age distribution and proportion of 
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participants using pain or anti-inflammatory drugs was nearly identical between studies, although 

slightly more MAP.2 participants had ever used HRT. The participants on MAP.2 had slightly 

better baseline mean MENQOL domain scores than those on MEPI, and half of the sample on 

MAP.2 compared to two-thirds of the sample on MEPI was classified as overweight according to 

their BMI. Therefore, the women on MAP.2 maybe have been potentially healthier than the 

general population, and combined with the lack of knowledge surrounding other participant 

characteristics, caution should be applied when attempting to generalize these results. 

5.6 Strengths  

The study of menopausal HRQL in the breast cancer prevention setting with AIs is novel, 

as only one study to date has mature results (3). The sample size for MAP.2 is smaller than many 

other studies that have evaluated the relationship between aromatase inhibitors and menopausal 

HRQL. However, most of these other trials have been conducted in the cancer setting without a 

placebo control. Given that many of the potential changes in menopausal HRQL (vasomotor 

symptoms, pain in joints/muscles) due to aromatase inhibitors are changes that likely already 

occur in 1) an aging population and 2) a population treated for cancer with chemotherapy and 

radiation, prevention trials like MAP.2 can help provide better insight about the real net effect of 

aromatase inhibitors on menopausal HRQL    

The placebo-controlled nature of this trial is a major strength, as knowledge surrounding 

menopausal HRQL on AIs comes from studies of AIs against tamoxifen, or from placebo-

controlled trials after treatment with tamoxifen. In trials that employed a switch strategy, it is 

possible that women on tamoxifen who experienced endocrine-related side effects discontinued 

treatment before even starting the AI, thereby resulting in a skewed perspective of menopausal 

HRQL on AIs (62).  
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Another strength is the use of a questionnaire specific to expected menopausal-like 

symptoms on treatment. It is probable that a more global HRQL measure would not be able to 

discern differences between arms, as in general these women were not considered to be burdened 

by poor health. In addition, the frequent assessment points allowed for examination of the natural 

history of menopausal HRQL over time. Lastly, few studies have examined differences in time to 

symptom detection between participants and clinicians.  

5.7 Significance of findings   

 This research contributes several valuable findings with potential clinical implications.  As 

chemoprevention with AIs becomes available for women at high risk for breast cancer, the 

menopausal HRQL from this trial, in combination with the results from MAP.3, will help inform 

women of anticipated side-effects from exemestane.  Being aware of potential symptoms and 

when they are likely to occur, and having the capacity to deal with them, such as seeking 

supportive care, should promote adherence.  In terms of PROs, the findings from this study 

support the necessity and added value of the participant perspective. As articulated by Basch et 

al., physicians have been trained to recognize signs of serious patient decline for specific 

diseases, but they may underestimate less dire, but bothersome symptoms that may influence 

compliance (97). Therefore, patient-reported outcomes are highly salient, especially in 

chemoprevention as these otherwise manageable but meaningful bothersome effects will go 

unmeasured.  This supports the well-established and growing movement for PROs to gain 

prominence as part of the toxicity reporting on clinical trials, as well as in routine care. A recent 

study of doctors’ attitudes surrounding the use of HRQL data found that secondary HRQL trial 

publications are a deterrent to access of HRQL data due to doctors’ time constraints (99). This 

research highlights the importance of accessing and accounting for the patients’ perspective. This 
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perspective is potentially very important information to provide to women who may be 

considering taking AIs to reduce the chances of developing breast cancer. 

5.8 Summary and future directions for research 

 In summary, this study of healthy, postmenopausal women enrolled in a clinical trial to 

receive exemestane or placebo daily for one year found that, on average, participants tolerated 

exemestane quite well.  A subset of women did experience an increase in bothersome 

menopausal-like symptoms, especially related to vasomotor and physical functioning, although 

the changes were generally mild.  For most symptoms, agreement between participant and 

clinician reporting was inadequate, although agreement was found to be higher for more objective 

symptoms that were actively queried by clinicians.  It was also found that participants reported 

clinically meaningful changes in their symptoms much earlier than their clinicians.   

The protective effect of exemestane on the development of breast cancer was recently 

demonstrated (3). Future research into the uptake and adherence to exemestane in a real world 

setting should be conducted. The findings from this study regarding patient and clinician 

agreement and symptom detection contribute to and confirm a substantial body of research 

supporting further integration of PROs in clinical trials.  Currently, the National Cancer Institute 

is developing a patient version of the CTCAE (PRO-CTCAE), that will collect toxicities directly 

from participants on trial (100). Outside of the clinical trial setting, investigators have heralded 

the potential use of patient symptom reporting both in routine care, and as part of electronic drug 

surveillance (97) and clearly research should be further extended into these areas.  
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Appendix A 

CTCAE Toxicity Items 

 Grade 

Adverse 
Event 

0 1 2 3 4 

Hot Flashes / 
Flushes 

none mild or no 
more than 1 
per day 

moderate and 
greater than 1 
per day 

- - 

Flatulence none mild moderate - - 

Mood 
alteration-
anxiety, 
agitation 

normal mild mood 
alteration not 
interfering 
with function 

moderate 
mood 
alteration 
interfering 
with function 
but not 
interfering 
with activities 
of daily living 

severe mood 
alteration 
interfering 
with activities 
of daily living 

suicidal 
ideation or 
danger to self 

arthralgia 
(joint pain) 

none mild pain not 
interfering 
with function 

moderate 
pain: pain or 
analgesics 
interfering 
with function, 
but not 
interfering 
with activities 
of daily living 

severe pain: 
pain or 
analgesics 
severely 
interfering 
with activities 
of daily living  

disabling 

myalgia 
(muscle pain) 

none mild pain not 
interfering 
with function 

moderate 
pain: pain or 
analgesics 
interfering 
with function, 
but not 
interfering 
with activities 
of daily living 

severe pain: 
pain or 
analgesics 
severely 
interfering 
with activities 
of daily living  

disabling 

fatigue 
(lateragy, 
malaise, 
asthenia) 

none increased 
fatigue over 
baseline, but 
not altering 
normal 

moderate (e.g 
decrease in 
performance 
status by  
ECOG level 

severe (e.g 
decrease in 
performance 
status by  ≥ 2 
ECOG level 

bedridden or 
disabling  
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activities or 20% 
Karnofsky or 
Lansky) or 
causing 
difficulty 
performing 
some 
activities  

or 40% 
Karnofsky or 
Lansky) or 
loss of ability 
to perform 
some 
activities  

libido normal decrease in 
interest 

severe loss of 
interest 

- - 

vaginal 
dryness 

normal mild requiring 
treatment 
and/or 
interfering 
with sexual 
function, 
dyspareunia 

- - 

insomnia normal occasional 
difficulty 
sleeping not 
interfering 
with function 

difficulty 
sleeping 
interfering 
with function, 
but not 
interfering 
with activities 
of daily living 

frequent 
difficulty 
sleeping, 
interfering 
with activities 
of daily living 

- 
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Appendix B 

MENQOL Questionnaire 

 

 

 

 

 

 



 

 107 

 

 

 

 

 

 

 

 

 

 

 



 

 108 

 

 

 

 

 

 

 

 

 

 

 



 

 109 

Appendix C 

Assessment of Proportional Hazards Assumption 

 Pearson Correlation 
Coefficient 

P-Value 

Vasomotor Domain   
Treatment -0.12    0.41    

HRT  0.09    0.52     
Age  0.01 0.93 

   
Physical domain   

Treatment -0.19 0.24 
   

Psychosocial domain   
Treatment 0.00 0.98 

   
Sexual Domain   

Treatment 0.18 0.35 
   

Overall domain   
Treatment -0.02 0.90 
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Appendix D 

Additional Results 

Mean Change Scores by Treatment Arm 
  Exemestane Placebo 
 Visit N Mean  

Change SD N Mean 
 Change SD P 

3 45 0.26 1.31 46 0.01 1.60 0.17 
6 39 0.25 1.54 40 0.02 1.38 0.25 
9 35 0.40 1.86 40 0.21 1.54 0.63 

Vasomotor 

12 36 0.55 1.74 37 0.05 1.57 0.38 
  

3 46 -0.23 1.39 46 -0.02 0.92 0.25 
6 41 -0.16 1.21 40 -0.05 0.75 0.26 
9 36   0.02 1.50 39 -0.15 0.97 0.51 

Psychosocial 

12 37 -0.02 1.37 37 -0.02 0.91 0.90 
  

3 45 -0.24 1.24 44 -0.22 1.04 0.49 
6 41 -0.13 1.27 40 -0.10 0.87 0.29 
9 37 -0.24 1.40 40 -0.16 1.10 0.88 

Physical 

12 37 0.00 1.17 36 -0.03 1.17 0.57 
  

3 41 -0.63 1.58 42 -0.52 1.86 0.99 
6 36 -0.57 1.75 36 -0.63 2.01 0.51 
9 34 -0.51 1.66 35 -0.65 1.96 0.42 

Sexual 

12 35 -0.25 1.99 33 -0.52 1.79 0.45 
  

3 46 -0.22 1.06 46 -0.17 1.02 0.61 
6 41 -0.15 1.06 40 -0.17 0.81 0.40 
9 37 -0.14 1.28 40 -0.14 1.00 0.80 

Overall 

12 37  0.05 1.18 37 -0.12 0.92 0.28 
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  Proportion of participants worsened or stable/improved by visit- 
Psychosocial Domain 

   Exemestane Placebo  
Visit Total Missing Worsened Stable or 

Improved 
Worsened Stable or 

Improved 
P 

Month N N   N    %   N     % N    %   N    %   
3 92 2  7   (15) 39   (85) 11  (24) 35   (76) 0.29 
6 81 5  6   (15) 35   (85)  9   (23) 31   (78) 0.36 
9 75 9  9   (25) 27   (75)  6   (15) 33   (85) 0.30 

12 74 6 10  (27) 27   (73)  7   (19) 30   (81) 0.41 
 

 

 

  Proportion of participants worsened or stable/improved by visit- 
 Sexual Domain 

   Exemestane Placebo  
Visit Total Missing Worsened Stable or 

Improved 
Worsened Stable or 

Improved 
P 

Month N N   N    %   N     % N    %   N    %   
3 83 11  7   (17) 34   (83) 6   (14) 36   (86) 0.73 
6 72 14   10  (28) 26   (72) 7   (19) 29   (81) 0.41 
9 69 15  8   (24) 26   (76) 8   (23) 27   (77) 0.95 

12 68 12   10  (29) 25   (71) 6   (18) 27   (82) 0.31 
 

 

 

Proportion of participants worsened or stable/improved by visit- 
Overall Domain 

   Exemestane Placebo  
Visit Total Missing Worsened Stable or 

Improved 
Worsened Stable or 

Improved 
P 

Month N N   N    %   N     % N    %   N    %   
3 92 2  7   (15) 39   (85)  8  (17) 38   (83) 0.78 
6 81 5 12  (29) 29   (71) 5  (12) 35   (88) 0.06 
9 77 7  8   (22) 29   (78) 8  (20) 32   (80) 0.86 

12 74 6 12  (32) 25   (68) 8  (22) 29   (78) 0.30 
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Kappa (κ) agreement by severity level at baseline 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 98 0.68  0.55-0.80 0.82  0.70-0.94 

Sweating / Sweating 98 0.20  0.04-0.36 0.22  0.05-0.39 

Fatigue/ Feeling Tired or Worn Out 97 0.18  0.08-0.29 0.22  0.11-0.32 

Vaginal Dryness  / Vaginal Dryness During Intercourse 90 0.03 -0.03-0.08 0.06 -0.01-0.14 

Libido / Change in Your Sexual Desire 98 0.03 -0.03-0.08 0.02 -0.01-0.04 

Flatulence / Flatulence (wind) or gas pains 97 0.00 -0.00-0.01 0.01 -0.01-0.04 

Arthralgia and Myalagia / Aching in Muscles and Joints  98 0.01 -0.01-0.02 0.05  0.01-0.08 

Insomnia / Difficulty Sleeping 98 0.03 -0.01-0.06 0.05  0.00-0.10 

Anxiety / Feeling Anxious or Nervous 97 0.00  0.00-0.00 0.00  0.00-0.00 

 

 

 

 

Kappa (κ) agreement by presence at baseline 
 Simple 

CTCAE / MENQOL  N κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 98 0.82 0.70-0.94 

Sweating / Sweating 98 0.20 0.02-0.38 

Fatigue/ Feeling Tired or Worn Out 97 0.32 0.18-0.47 

Vaginal Dryness  / Vaginal Dryness During Intercourse 90 0.07 -0.02-0.16 
Libido / Change in Your Sexual Desire  94 0.02 -0.02-0.07 

Flatulence / Flatulence (wind) or gas pains 97 0.02 -0.02-0.06 

Arthralgia and Myalagia / Aching in Muscles and Joints  98 0.06 0.01-0.11 

Insomnia / Difficulty Sleeping 98 0.07 0.01-0.12 

Anxiety / Feeling Anxious or Nervous 97 0.00 0.00-0.00 
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Kappa (κ) agreement by presence at three months 
 Simple 

CTCAE / MENQOL  N κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 88 0.70 0.53-0.86 

Sweating / Sweating 88 0.21 0.02-0.40 

Fatigue/ Feeling Tired or Worn Out 88 0.21 0.04-0.37 

Vaginal Dryness  / Vaginal Dryness During Intercourse 82 0.09 -0.02-0.19 

Libido / Change in Your Sexual Desire  86 0.00 0.00-0.00 

Flatulence / Flatulence (wind) or gas pains 89 0.09 -0.01-0.19 

Arthralgia and Myalagia / Aching in Muscles and Joints  89 0.05 -0.05-0.12 

Insomnia / Difficulty Sleeping 92 0.06 -0.02-0.13 

Anxiety / Feeling Anxious or Nervous 92 0.13 -0.03-0.29 

 
       

Kappa (κ) agreement by severity level at three months 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 88 0.51 0.36-0.65 0.60  0.47-0.73 

Sweating / Sweating 88 0.16 0.01-0.32 0.14 -0.01-0.29 

Fatigue/ Feeling Tired or Worn Out 88 0.10 0.00-0.19 0.11  0.01-0.21 

Vaginal Dryness  / Vaginal Dryness During Intercourse 82 0.07 -0.02-0.17 0.11 -0.01-0.22 

Libido / Change in Your Sexual Desire 86 0.00 0.00-0.00 0.00  0.00-0.00 

Flatulence / Flatulence (wind) or gas pains 89 0.05 -0.02-0.13 0.06 -0.01-0.12 

Arthralgia and Myalagia / Aching in Muscles and Joints  89 0.00 -0.05-0.04 0.01 -0.04-0.07 

Insomnia / Difficulty Sleeping 92 0.03 -0.03-0.10 0.07 -0.01-0.15 

Anxiety / Feeling Anxious or Nervous 92 0.05 0.02-0.12 0.11  0.02-0.24 
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Kappa (κ) agreement by severity level at six months 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 78 0.40 0.24-0.57 0.52 0.37-0.66 

Sweating / Sweating 76 0.20 0.04-0.36 0.23 0.07-0.39 

Fatigue/ Feeling Tired or Worn Out 79 0.07 -0.03-0.17 0.10 0.00-0.19 

Vaginal Dryness  / Vaginal Dryness During Intercourse 71 -0.03 -0.12-0.05 -0.03 -0.13-0.07 

Libido / Change in Your Sexual Desire 74 0.00 0.00-0.00 0.00 0.00-0.00 

Flatulence / Flatulence (wind) or gas pains 81 0.03 -0.05-0.11 0.03 -0.04-0.10 

Arthralgia and Myalagia / Aching in Muscles and Joints  78 0.08 0.01-0.14 0.08 0.03-0.14 

Insomnia / Difficulty Sleeping 82 0.06 -0.02-0.15 0.07 0.00-0.14 

Anxiety / Feeling Anxious or Nervous 80 0.00 0.00-0.00 0.00 0.00-0.00 

 

 

   

Kappa (κ) agreement by presence at six months 
 Simple 

CTCAE / MENQOL  N κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 78 0.67 0.50-0.85 

Sweating / Sweating 76 0.28 0.09-0.47 

Fatigue/ Feeling Tired or Worn Out 79 0.17 0.01-0.32 

Vaginal Dryness  / Vaginal Dryness During Intercourse 71 -0.06 -0.17-0.04 

Libido / Change in Your Sexual Desire 74 0.00 0.00-0.00 

Flatulence / Flatulence (wind) or gas pains 81 0.04 -0.06-0.14 

Arthralgia and Myalagia / Aching in Muscles and Joints 78 0.16 0.06-0.25 

Insomnia / Difficulty Sleeping 82 0.08 -0.01-0.17 

Anxiety / Feeling Anxious or Nervous 80 0.00 0.00-0.00 
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Kappa (κ) agreement by severity level at nine months 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 73 0.42 0.25-0.59 0.49 0.33-0.65 

Sweating / Sweating 74 0.25 0.10-0.41 0.28 0.13-0.43 

Fatigue/ Feeling Tired or Worn Out 74 0.06 -0.04-0.16 0.09 0.00-0.18 

Vaginal Dryness  / Vaginal Dryness During Intercourse 70 0.03 -0.08-0.14 0.03 -0.10-0.16 

Libido / Change in Your Sexual Desire 72 -0.02 -0.05-0.02 -0.02 -0.05-0.02 

Flatulence / Flatulence (wind) or gas pains 76 -0.02 -0.06-0.02 -0.02 -0.06-0.02 

Arthralgia and Myalagia / Aching in Muscles and Joints  70 0.04 -0.07-0.14 0.03 -0.07-0.14 

Insomnia / Difficulty Sleeping 75 0.01 -0.09-0.11 0.03 -0.07-0.12 

Anxiety / Feeling Anxious or Nervous 76 0.00 0.00-0.00 0.00 0.00-0.00 

 

 

Kappa (κ) agreement by presence at nine months 
 Simple 

CTCAE / MENQOL  N κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 73 0.59 0.39-0.79 

Sweating / Sweating 74 0.36 0.17-0.55 

Fatigue/ Feeling Tired or Worn Out 74 0.16 0.01-0.31 

Vaginal Dryness  / Vaginal Dryness During Intercourse 70 0.00 -0.11-0.13 

Libido / Change in Your Sexual Desire 72 -0.03 -0.08-0.02 

Flatulence / Flatulence (wind) or gas pains 76 -0.03 -0.08-0.02 

Arthralgia and Myalagia / Aching in Muscles and Joints 74 0.01 -0.13-0.16 

Insomnia / Difficulty Sleeping 75 0.01 -0.11-0.13 

Anxiety / Feeling Anxious or Nervous 76 0.00 0.00-0.00 
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Kappa (κ) agreement by severity level at twelve months 
 Simple Weighted 

CTCAE / MENQOL N κ 95% CI κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 71 0.53 0.37-0.70 0.63 0.50-0.77 

Sweating / Sweating 73 0.32 0.15-0.49 0.30 0.13-0.47 

Fatigue/ Feeling Tired or Worn Out 73 0.13 0.03-0.22 0.18 0.09-0.27 

Vaginal Dryness  / Vaginal Dryness During Intercourse 67 0.06 -0.05-0.18 0.07 -0.05-0.19 

Libido / Change in Your Sexual Desire 68 0.10 -0.08-0.27 0.12 -0.09-0.33 

Flatulence / Flatulence (wind) or gas pains 74 -0.02 -0.06-0.02 -0.02 -0.05-0.02 

Arthralgia and Myalagia / Aching in Muscles and Joints  70 0.04 -0.06-0.13 0.07 -0.02-0.17 

Insomnia / Difficulty Sleeping 72 0.04 -0.04-0.11 0.05 -0.01-0.11 

Anxiety / Feeling Anxious or Nervous 74 0.00 0.00-0.00 0.00 0.00-0.00 

Kappa (κ) agreement for by presence at twelve months 
 Simple 

CTCAE / MENQOL  N κ 95% CI 

Hot Flashes/Flushes / Hot Flushes or Flashes 71 0.71 0.54-0.89 

Sweating / Sweating 73 0.39 0.18-0.59 

Fatigue/ Feeling Tired or Worn Out 73 0.33 0.16-0.49 

Vaginal Dryness  / Vaginal Dryness During Intercourse 67 0.07 -0.05-0.19 

Libido / Change in Your Sexual Desire 68 0.09 -0.08-0.26 

Flatulence / Flatulence (wind) or gas pains 74 -0.03 -0.08-0.03 

Arthralgia and Myalagia / Aching in Muscles and Joints 70 0.12 -0.03-0.26 

Insomnia / Difficulty Sleeping 72 0.09 0.02-0.20 

Anxiety / Feeling Anxious or Nervous 74 0.00 0.00-0.00 
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Appendix E 

Comparison of those that did and did not complete protocol therapy 

 

 

 

 

 

 

 

 

          
†Wilcoxon rank sum test  

Participant characteristics for completed vs. discontinued participants  
  Completed Study Discontinued Study 

Domain  N Mean Change SD N Mean Change SD P† 
Vasomotor  78 2.69 1.42 19 3.65 2.29 0.15 

         
Psychosocial  79 2.02 0.98 19 2.53 1.24 0.11 

         
Physical  79 2.61 1.07 19 3.44 1.66 0.06 

         
Sexual  75 2.58 1.65 19 3.05 2.23 0.56 

         
Overall  79 2.47 0.83 19 3.17 1.32 0.04 
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Appendix F 

Study Power 

Objective 1 A-Wilcoxon Rank Sum Test: 
Estimating the minimal detectable effect with a given sample size and power level 
 

n α m power SD D ∆ 
98 

 
0.05 1 80% 0.8 0.587 0.47 

 
98 

 
0.05 1 80% 2.0 0.587 1.17 

Where n is the sample size 
Where α is the type 1 error  
Where m is the ratio of participants between treatment and placebo group 
Where power is the probability of correctly rejecting the null hypothesis 
Where SD is the range of standard deviations of the mean change, estimated from Johnson et al. 
(101) 
Where D is the effect size (D= ∆ / SD) 
Where ∆ is the difference between the mean change of the placebo group and the exemestane 
group 
 
Objective 1 B-Chi-square test:  
 
Estimating the minimal detectable effect with a given sample size and power level 
 

n α m power p0 p1 ∆ p1-p0 

98 0.05 1 80% 0.2 0.46 0.26 

n, α and m are defined as above 
Where p0 is estimated proportion of the placebo group with worsened quality of life, estimated 
from Whelan et al. (48) 
Where p1 is the detectable proportion of the exemestane group with worsened quality of life  
Where ∆ p1-p0 is the detectable difference in proportions  
 
Objective 1 C-Time-to-decline in menopausal HRQL analysis:  
 
Estimating the minimal detectable effect with a given sample size and power level 
 

n α m m1 power HR 
98 0.05 1 180 0.8 0.564 

n and α are defined as above 
m is the ratio between those on placebo and treatment 
Where m1 is estimated  median time to first worsening in the placebo group 
Where HR (hazard ratio) is the detectable effect estimate 
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Appendix G 

Assessment of generalizability  

A-(102) 
B-(103) 
C-Currently taken ≥ 5 days per week in MEPI study, currently taken by 92% of MAP.2 
participants, frequency information not collected  
 
 

 
 
 
 
 

Participant Characteristics between MAP.2 trial and MEPI study 
 MAP.2 (N=98) MEPI (N=2703) 
 Mean 

Score 
SD Median Mean 

Score 
SD Median 

Baseline Mean Scores       
Vasomotor 2.88 1.66 2.67 3.2 2.2 2.3 
Psychosocial 2.12 1.05 1.79 3.3 1.8 3.0 
Physical 2.77 1.24 2.50 3.5 1.5 3.4 
Sexual 2.68 1.78 2.33 2.9 2.1 2.3 
       
 N (%)  N (%)  
AgeA       
Age < 60 64   (65)  1811  (67)  
Age ≥ 60 34   (35)  892   (33)  
       
Body mass indexA       
Normal        (<25) 48   (49)  1433  (34)  
Overweight  (≥25) 50   (51)  2783  (66)  
       
HRTB       
Never 35 (36)  - (46)  
Ever 62 (64)  - (54)  
       
Pain and anti-inflammatory 
medicationB,C  

     

Yes 37 (38)  1093 (40)  
No 61 (62)  1610 (60)  
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Appendix H 

Ethics Approval 

 


