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ABSTRACT 

 
Ovarian cancer is the leading cause of gynecologic cancer death among women in the 

United States, claiming the lives of more than 15,000 women each year.  Women who 

receive this diagnosis must make rapid, critical medical decisions that impact survival 

and quality of life. Two studies were conducted to obtain pilot data related to the health 

preferences of ovarian cancer patients and their oncologists. Forty-one eligible patients 

and 34 eligible physicians participated in this study.  Six hypothetical health states were 

developed based on possible outcomes of ovarian cancer treatment strategies. Participants 

were asked to rate these health states using a visual analog scale and the standard gamble 

chance board. A series of exploratory hypotheses were tested to obtain guidance for 

future research. Patients under surveillance had significantly lower preferences for all 

health states than patients receiving chemotherapy or physicians. Overall, patients were 

very consistent across health states with the level of risk they were willing to take, while 

physicians were significantly more likely to avoid risk when the treatment strategy 

presented involved improved treatment efficacy, even when associated with higher 

toxicity and poor emotional well being. These findings show the need for additional 

research and suggest that research in medical decision making must examine health 

choices made by patients separately, depending on their current treatment status, but not 

necessarily by current self-reported health status, time since diagnosis or by 

recurrent/non-recurrent disease. 
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CHAPTER 1: INTRODUCTION 

  

Cancer refers to a set of diseases that are characterized by uncontrollable growth of 

abnormal cells.  Specific cancers are generally named after the site of origin of cellular 

growth. The ovary is one of many sites of cancer origin. Ovarian cancer is diagnosed in 

approximately 22,430 women and results in the death of 15,280 each year in the United 

States (U.S.) (Jemal, Siegel et al., 2007). Despite advances in oncology over the past 30 

years, the survival rate of ovarian cancer has not improved. Ovarian cancer (the nature of 

the disease and its sequelae) is discussed in detail in Chapter 2.  Ovarian cancer has a 

poor prognosis, compared to many other cancers (Coe et al., 2005).  This is largely due to 

the lack of screening or early detection methods and the lack of distinct clinical warning 

signs.  Unlike skin cancer, where early changes can be detected by visual inspection, or 

cervical cancer where a simple laboratory test can detect precancerous changes, ovarian 

cancer cannot be directly visualized nor is there an early detection test or any known 

precursor lesion.  Furthermore, ovarian cancer has few, indistinct warning signs.  A 

patient with colorectal cancer, for example, may notice severe changes in gastrointestinal 

function. A person with breast cancer may detect a lump.  Ovarian cancer has no 

comparable ‘red flag’ to signal its presence.  Therefore, ovarian cancer is often diagnosed 

at an advanced stage. Even among women who undergo appropriate surgical and 

chemotherapeutic intervention, most (e.g., more than 75 percent) will not be cured; these 

women will experience disease recurrence and will eventually die from the disease (Coe, 

et al., 2005). 
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Women with ovarian cancer must make rapid, critical medical decisions, each of which 

has a profound impact on survival and quality of life. In some cases, decisions are 

required within hours of diagnostic surgery.  Chapter 3 discusses medical decision 

making in more detail. There has been considerable application of theories from the fields 

of economics and psychology to health decision making over the past 10 to 15 years; 

however, very little work has applied these principles to research of patient or physician 

decision making in ovarian cancer.  

 

Purpose 

This research study was designed to provide pilot data related to the preferences for care 

among ovarian cancer patients and the oncologists who care for these women.  The 

methodology used for this study is described in detail in Chapter 4.  Many trade-offs must 

be made when selecting among treatment alternatives. What is currently unknown is if 

there are differences in preferences among these decision makers, and how these 

differences could impact the decision making process. The primary goal of this study is 

to provide basic information about patient and oncologist health preferences that can lead 

to further research that is adequately powered to investigate decision making in this 

context.  It is critical to gain the basic information necessary to determine the sample 

sizes that would be needed for more definitive trials. This pilot study was also designed 

to be hypothesis-generating, to explore potential factors that could come into play 

between oncologists and patients during the therapeutic decision making process. 

Although the full extent of these exploratory analyses is beyond the scope of the primary 
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hypotheses of this dissertation, a thorough discussion of the implications of these findings 

and recommendations for future research are included in the concluding statements. 

 

Philosophical perspective: The purpose of finding truth or meaning through research is 

to ultimately improve the human condition. 

Outcomes science has been defined by the National Institutes of Health (NIH) as a field 

that “describes, interprets, and predicts the impact of various influences, especially (but 

not exclusively) interventions on ‘final’ endpoints that matter to decision makers: 

patients, providers, private payers, government agencies, accrediting organizations, or 

society at large.” (NIH, 2007)  According to the NIH, final endpoints include survival, 

quality of life, satisfaction and economic burden.  In cancer, there are many intermediate 

endpoints that have as much, if not more, importance as final outcomes. These 

intermediate endpoints are those that occur during the treatment-surveillance-retreatment 

process, may be transient or persistent, and include many possible factors, such as 

treatment toxicity, frequency of medical visits, concomitant illness, and psychosocial 

factors. Important not only to the patient, it is likely that these intermediate endpoints 

may impact final outcomes.  

 

Health is a dynamic continuum; other than mortality, any ‘final’ outcome today (e.g. 

quality of life, satisfaction) is not truly final, but could be different tomorrow. Because 

many cancers are incurable, they are, in essence, chronic conditions. Therefore, the 

intermediate outcomes in cancer are increasingly becoming important to patient, medical, 
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nursing and pharmaceutical communities. The climate around the health care industry is 

moving beyond a focus on assessments of absolute final outcomes (e.g. survival) to 

incorporate the many psychosocial and physiologic issues associated with cancer care.  

However, both intermediate and final endpoints are greatly influenced by the choices 

made leading up to and following a diagnosis of cancer. 

 

Under the outcomes school of thought (Meleis, 2005), the purpose of gaining knowledge 

is to ultimately improve the outcome of care. Although there are many aspects to this 

process, health care decision making is a key element that may have a major impact on 

health outcomes throughout the health care experience. It is thought that by improving 

health care decision making processes, patients will have greater satisfaction with care 

and will better adapt and have improved coping mechanisms to deal with the changing 

status of their health, and providers will be able to provide care that is more concordant 

with patient desires for long term outcomes.  Therefore, the rationale and underlying 

philosophical perspective of the work of this dissertation project is neither simply 

academic nor methodologic, nor is it designed to only contribute to the body of research 

knowledge. This work is designed to obtain preliminary, practical information that can be 

used to further research that will improve communication and decision making processes 

in situations where little time is allowed for careful thought or consideration of 

alternatives between patients and health care providers. 
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Summary of Pilot Study and Hypotheses 

This research project was initially developed as a follow-up project to a meta-analysis of 

intraperitoneal versus intravenous treatment for ovarian cancer (Hess, Benham-Hutchins, 

et al., 2007). In the meta-analysis, intraperitoneal therapy was associated with a 

statistically significant improvement in survival, but also with several significant 

increases in severe toxicity.  Therefore, the incorporation of intraperitoneal regimens for 

the treatment of newly diagnosed ovarian cancer as a viable option brings a set of 

tradeoffs that must be made while selecting between intravenous and intraperitoneal 

therapies. Prior to 2006, there was only a single option for treatment following diagnosis. 

Therefore, both physicians and patients are now faced with decisions at a point in care 

where timeliness is critical. Neither the patient nor the physician can afford to delay 

treatment decisions, as advanced ovarian cancer is an often fatal disease. A literature 

review found that there had been no prior work in this area. As a result, this pilot study 

was developed.  

 

At first glance it would seem the preference between quality versus quantity of life 

should be quite straightforward (e.g. just ask which is preferred), but there are incredible 

complexities with the type of quality, and amount of quantity of life that can be 

considered. Furthermore, a simplistic question would not be very telling in any real-life 

situation, as there are no simple tradeoffs between quality and quantity.  Patients and 

physicians have treatment options to accept/refuse or present, respectively. Each of these 

options has a variety of potential outcomes, both with regard to quality of life and 
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therapeutic response. Therefore, this pilot study was designed to present patients and 

physicians with a series of more realistic situations (hypothetical health states) that may 

be possible during treatment, to indirectly and supposedly more realistically elicit their 

preferences with regard to the choices they would make between quality and quantity of 

life. The details of this study are presented in Chapter 4 and the study protocols are 

included in Appendices I and IV. The six hypothetical health states developed were 

presented to both patients and physicians who ranked them on a visual analog scale and 

valued them using the standard gamble. To begin to explore the preferences of these 

individuals, this dissertation project was designed and conducted to address the eleven 

hypotheses listed below. The rationale for the selection of each of these hypotheses is 

discussed in Chapter 4.  

  

H1: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

visual analog scale. 

 

H2: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

standard gamble. 

 

H3: There is no equivalence in patient valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 
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H4: There is no difference in the societal valuation of patient self-reported EQ-5D 

health states for patients currently receiving chemotherapy as compared to those 

under surveillance 

 

H5: There is no difference in patients’ self-reported health status using the EQ-5D 

visual analog scale for patients currently receiving chemotherapy as compared to 

those under surveillance 

 

H6: There is no difference in self-reported health state values between the visual 

analog scale in the context of the hypothetical health states and the EQ-5D visual 

analog scale without the context of the hypothetical health states 

 

H7: There is no equivalence in physician valuation of the six hypothetical health 

states between the visual analog scale and the standard gamble. 

 

H8: There are no differences in physician valuation of the six hypothetical health 

states as assessed by the visual analog scale 

 

H9: There are no differences in physician valuation of the six hypothetical health 

states depicting various risks and benefits of ovarian cancer treatment as assessed by 

the standard gamble 
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H10: There are no differences in physician valuation of the hypothetical health states 

as assessed by the visual analog scale under the scenario of a first diagnosis as 

compared to the scenario of recurrent disease 

 

H11: There is no difference in ratings of standard gamble utilities between patients 

and physicians across the six hypothetical health states depicting various risks and 

benefits of ovarian cancer treatment. 

 

Underlying assumptions 

Although the theoretical foundations behind the development of this pilot research 

project are more fully described in Chapter 3, it is important to note that there are several 

key assumptions underlying this work. First, it is assumed that health has intrinsic value. 

This assumption permits the application of economic and decision theory, which equates 

value with what is termed ‘expected utility,’ or, the benefit one expects to gain.  For 

example, in economics, the dollar has a monetary value of 1. However, the expected 

utility for this dollar can be quite different if one is a millionaire or if one is economically 

disadvantaged. Unlike money, which theoretically has no ceiling or floor (e.g. there is a 

possibility of either excess wealth or excess debt), the second assumption for this work is 

that there are both ceiling and floor values for health. These ceiling and floor values can 

be termed the best possible health and worst possible health (which may or may not be 

equivalent to death), respectively. The third assumption is that the value of health is 

measurable. The anchor values of health are assigned arbitrary units of 1.0 and 0.0, 
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respectively, and provide the frame of reference for the valuation of intermediate health 

states. In economics, product utility can be assessed in field work (e.g., observations 

about what one is willing to give up to obtain a good), through assessment of supply and 

demand curves, and through a number of direct elicitation measures. Similarly, the value 

of health can be determined by these same methods. This study will utilize a number of 

these direct elicitation measures, which are described in detail in Chapter 3.  Lastly, this 

work assumes that humans are rational decision makers. The traditional economic 

definition of rational decision making is not used; rather, rational in this work implies 

that health care decisions are not random. Also unlike the field of economics, this 

assumption does not suggest that given equal knowledge, all humans will respond in a 

similar manner, but rather that choices are rationally made from a complex set of 

individual and environmental factors, such as gender, education, spirituality, preferences, 

fears, prior experience, social and emotional influences, and many others. Furthermore, 

depending on the decision maker’s personal tendencies, decisions may be largely 

intuitive rather than based on purely logical information processing, may be the 

alternative (e.g. highly logical with little intuitive influences), or any combination.  

Therefore, the approach of this work assumes that there is a combination of subjective 

and objective rationality underlying individual choice. The full scope of these potential 

influences is well beyond the scope of this research, but is mentioned to both recognize 

and appreciate the rich context in which individual health care decisions are made. Before 

the complexities of decision making in the context of ovarian cancer treatment can be 
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investigated, basic information about health care preferences, such as this research is 

designed to provide, must be explored. 

 

Summary 

Little research has investigated health preferences, the decision making process, choices 

made by ovarian cancer patients, or choices made by oncologists who care for these 

women. This study was designed to obtain quantitative evaluations of ovarian cancer 

patient and oncologist preferences for potential outcomes of care. It is anticipated that 

these data will provide initial insight into the preferences of the respondents in this study 

that can be used to design future research trials that are adequately powered to obtain 

more conclusive statements about the general ovarian cancer patient and oncologist 

populations.  

 

The following chapters: disease setting (Chapter 2), health preferences (Chapter 3), 

methodology (Chapter 4), results (Chapter 5) and discussion (Chapter 6) utilize a number 

of abbreviations. These are summarized as follows: 

AACR American Association of Cancer Research 

AE Adverse event 

AI/AN American Indian/Alaska Native 

ANOVA Analysis of variance 

API Alaskan/Pacific Islander 

ASCO American Society of Clinical Oncology 

AUC Area under the curve 
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CI Confidence interval 

CR Correlation rank 

EQ-5D EuroQol Five Dimension scale 

EQ VAS EQ-5D Visual Analog Scale  

EU Expected utility 

EV Expected value 

EWB Emotional well being 

FACT Functional Assessment of Cancer Therapy 

FDA Food and Drug Administration 

FIGO International Federation of Gynecology and Obstetrics (Fédération 
Internationale de Gynécologie et d’Obstétrique) 

GOG Gynecologic Oncology Group 

HIPAA Health Insurance Portability and Accountability Act 

HR Hazard ratio 

HRQOL Health related quality of life 

HS Health state 

HUI Health Utilities Index 

ICC Intraclass correlation coefficient 

IND Investigational new drug 

IP Intraperitoneal 

IRB Institutional Review Board 

IV Intravenous 

MOS Medical Outcomes Study  

NCI National Cancer Institute 

NIH National Institutes of Health 

NS Not significant 

OS Overall survival 
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PFS Progression-free survival 

PHI Personal health information 

PRO Patient-reported outcomes 

PTO Person trade off 

QALY Quality-adjusted life-year 

QOL Quality of life 

QWB Quality of Well Being scale 

SD Standard deviation 

SEER Surveillance, Epidemiology and End Results 

SG Standard gamble 

SGO Society of Gynecologic Oncologists 

SRC Scientific Review Committee 

SWOG Southwest Oncology Group 

TE Treatment efficacy 

TNM Tumor, node, metastasis 

TTO Time trade off 

U(x) Utility (of factor x) 

U.S. United States 

VAS Visual analog scale 

vN-M von Neumann-Morgenstern 

WHO World Health Organization 

WTP Willingness to pay 
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CHAPTER 2: OVARIAN CANCER  

 

The Ovaries 

The human ovaries are small, almond-shaped capsules with the primary biologic function 

of oocyte and hormone production.  In the premenopausal woman, an ovary measures 

approximately 1 cm x 1.3 cm (Motta, 1980).  This capsule is covered by a thin layer of 

cells (epithelium). The inner part of this capsule (medulla) is where follicular 

development takes place. As illustrated in Figure 2.1, the ovary contains a variety of 

follicles in various stages of development. These follicles each contain one oocyte.  

 
Figure 2.1. Human ovary (Wagner) 
 
 

Although 99.9 percent of these follicles undergo atresia, the remaining will ovulate (the 

follicle will rupture, and the oocyte will be released) (Slomainka, 2003).  The oocyte will 

be transported via the oviduct (fallopian tubes) to the uterus. The finger-like projections 

(fimbriae) on the wider end of the oviduct, near the ovary, are largely covered by ciliated 

cells, which move the oocyte farther along the oviduct, where fertilization may take place 

as the oocyte is traveling towards the uterus. 
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In addition to their role in reproduction, the ovaries are also integral components of the 

endocrine system. The ovaries produce estrogen and progesterone, key hormones in the 

reproductive system. From the time of ovulation until menses, progesterone is produced 

by the ovaries. During the first half of the cycle, estrogen is the predominant hormone, 

causing the lining of the uterus to thicken. However, during the second half of the cycle, 

progesterone is the predominant hormone.  Some women experience a decline in 

progesterone production prior to menses, leading to alterations in the hormonal balance 

(too much estrogen/too little progesterone). This imbalance contributes to premenopausal 

symptoms, such as mood swings, bloating, abdominal pain, headaches, and breast 

tenderness. Often these symptoms, when extreme, can be treated by testosterone therapy 

(Lurie and Borenstein, 1990). If a woman fails to ovulate, estrogen remains the 

predominant hormone (progesterone is not produced), leading to additional symptoms of 

hormonal imbalance. During pregnancy, progesterone is formed by the placenta at a daily 

rate of approximately 10 times that which was produced by the ovaries. This temporary 

imbalance in the normal progesterone-estrogen production enables women to maintain 

pregnancy and stops ovulation until some time following delivery (e.g. some women 

cease ovulation during periods of breastfeeding, while others ovulate soon after 

childbirth).  

 

The human female will ovulate for approximately 39 years from the time of menarche 

(average age in the U.S. is 12.5 years) (Anderson, Dallal, et al. 2003) to the time of 

menopause (average age of 51 years, ACOG).  Ovulation and hormone production 



 
 
 

28 

 

patterns may be interrupted by medications, pregnancy and childbirth, lactation, as well 

as other health issues (e.g., amenorrhea) and dietary factors (e.g., malnutrition).  During 

perimenopause, hormone production functions of the ovaries fluctuate and decline over a 

period of several months to several years. Menopause is the point in time where menses 

has ceased for at least 12 months. The changes in hormone production and in the 

estrogen-progesterone balance during perimenopause and menopause cause a wide 

variety of symptoms that vary between individual women, including hot flashes, mood 

swings, depression, decline in libido, vaginal dryness, and weight gain. These symptoms 

may be mild to severe.  Among women who undergo menopause that is induced 

surgically, the decline in hormone production is immediate and symptoms are often more 

severe than natural menopause (Vermeulen, 1998), which is normally preceded by one to 

two years of a more gradual hormonal decline (Overlie, Moen et al., 1999). During 

menopause, estrogen production drops to about half of premenopausal levels, and 

progesterone production is practically nonexistent. 

 

Risk Factors for Ovarian Cancer 

In general, a woman is considered at high risk of ovarian cancer if she has a BRCA1 or 

BRCA2 mutation or has a family history of ovarian cancer (Holschneider and Berek, 

2000; King, Marks et al., 2003).  However, a variety of other reproductive, menstrual, 

hormonal, dietary and genetic factors contribute to a woman’s lifetime risk of developing 

ovarian cancer.  In general, protective factors include multiparity, time spent breast 

feeding, oral contraceptive use, and tubal ligation/hysterectomy (Coe, et al., 2005).  The 
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established risk factors include early age at menarche, late age of menopause, family 

history, BRCA mutations, unexplained infertility, dietary factors, and obesity 

(Runnebaum and Stickeler, 2001). 

 

It is not yet understood if estrogen/progesterone exposure or the trauma to the ovarian 

surface at ovulation is the primary influencing component of these established risk factors.  

Fathalla's Incessant Ovulation Theory, proposed in 1971, states that, “trauma to the 

surface of the ovary that occurs with repeated follicular rupture and subsequent epithelial 

repair results in local trauma-induced genetic alterations instrumental in causing ovarian 

cancer” (Rupinder and Pratap, 2006). The lining of the ovary undergoes a period of rapid 

cellular proliferation following ovulation to repair the damage to the ovarian surface 

epithelium at the time of oocyte release. During these periods of proliferation, cells may 

undergo malignant transformation. This theory provides a biologic rationale for 

epidemiologic findings that demonstrate a positive association between ovarian cancer 

risk and lifetime number of ovulations. The risk of ovarian cancer is reduced with early 

childbirth (e.g. first pregnancy at age 25 or earlier), and is increased with late childbirth 

(e.g. first pregnancy after age 35) (Negri, Franceschi et al., 1991; Daly and Obrams, 

1998). Nulliparous women are also at significantly higher risk of ovarian cancer than 

parous women, regardless of the age of first childbirth (Vachon, Mink et al., 2002). 

Ovulation may also be interrupted by the use of oral contraceptives and breast feeding, 

similar to the number of full term pregnancies, have also demonstrated a protective effect 

against the development of ovarian cancer (Whittemore, Harris et al., 1992).  
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However, there is evidence that hormonal influences may be a contributing factor to 

ovarian cancer risk, independent of the number of ovulations. Long-term use (e.g. 10 

years or more) of estrogen replacement therapy (ERT) is associated with an increased 

risk of ovarian cancer. Combination hormone replacement therapy (HRT), which contain 

both estrogen and progesterone, have not demonstrated consistent findings related to 

ovarian cancer risk, suggesting that unopposed estrogen formulations are of greater 

concern, particularly among women who are already at risk of ovarian cancer. Other 

hormones, such as androgens, are also theorized to have a role in ovarian cancer risk. A 

theory was proposed by Risch in 1998 regarding the hormonal etiology of ovarian cancer 

(Risch, 1998). Risch’s theory proposed that the structural changes during ovulation were 

not sufficient to confer risk of malignant transformation, and suggested hormonal 

influence, specifically androgens and progesterone.  During menopause, androgen levels 

rise, and with binding to the surface epithelium, may promote carcinogenesis. Although 

the exact role of androgens in the ovarian epithelium is unclear, ovarian epithelium 

contains a high level of androgen receptors, and circulating androgen levels among 

premenopausal females are in fact higher those of estrogen (Risch, 1998). Oral 

contraceptives act as mild anti-androgens, and it is hypothesized that this mechanism 

could contribute to their protective effect. However, progesterone is thought to be 

protective. The excess of progesterone during pregnancy, instead of the cessation of 

ovulation, may in fact be the protective factor. There is epidemiologic evidence 

supporting this, as progestin-only oral contraceptives confer a similar protective effect to 

combination oral contraceptives, yet do not inhibit ovulation (Risch, 1998). This suggests 
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that ovulation cessation is not the primary contributing factor to the reduced risk of 

ovarian cancer associated with long-term use of oral contraceptives. 

 

Genetic mutations in the BRCA genes (BRCA1 and BRCA2) are inherited risk factors for 

ovarian cancer that do not fall into either the incessant ovulation or hormonal milieu 

theories. Women with BRCA1 mutations have a 47-63 percent chance of developing 

ovarian cancers and a 71 percent chance of developing breast cancers; women with 

BRCA2 mutations have a 27 percent and 84 percent chance of developing ovarian or 

breast cancers, respectively (Levy-Lahad and Friedman, 2007). However, only one out of 

every 500 to 1,000 women from the general population has a BRCA mutation; the 

prevalence is estimated to be one out of every 50 women of Jewish ethnicity (Saslow, 

Boetes et al., 2007). BRCA mutations increase personal risk substantially above that of 

the general female population, which has a lifetime risk of 1.5 percent for ovarian cancer 

and 12.7 percent for breast cancer (Ries, 2005). However, family history of ovarian 

cancer without a known BRCA mutation is also a risk factor. Women with two or more 

first or second degree relatives who have been diagnosed with ovarian cancer are at 

significantly increased risk (risk ratio=2.12; 95% CI, 1.19 - 3.78) (Kerber and Slattery, 

1995).  

 

Even though only about five percent of cancers are due to inherited genetic factors, all 

cancers are genetic. Whether inherited or somatic, genetic mutations are necessary for 

cancer to develop. These mutations cause the turning on of oncogenes and/or turning off 
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of tumor suppressor genes, which then cause a single cell to no longer follow the normal 

cellular cycle. Instead of normal apoptosis, a cancer cell will continue to split and divide, 

creating a population of genetically mutated cells. These cells can grow out of control 

until a tumor is visible. The hormonal, environmental, and inherited factors may simply 

be promoters or suppressors of a genetic mutation due to some other random or non-

random factor or set of factors that have not yet been discovered.  

 

Early detection of ovarian cancer 

There are no screening tests for ovarian cancer and there are no known early detection 

strategies. Chemoprevention research is ongoing, but no effective agent has yet been 

identified beyond the use of oral contraceptives, which may be protective.  The only 

known method to reduce the risk of ovarian cancer is prophylactic removal of the ovaries 

(oophorectomy). The fallopian tubes are usually removed as well (salpingo-

oophorectomy), as the fallopian tube is not an uncommon point of origin of these cancers. 

Surgery may also involve a complete hysterectomy (removal of the uterus). It is 

important to note that women who have had hysterectomies for other reasons generally 

do not have the ovaries removed, so hysterectomy alone cannot prevent the development 

of ovarian cancer.  

 

Women at high risk of ovarian cancer (e.g., BRCA1/2 mutation, family history) are the 

most likely to be offered the option of prophylactic removal of the ovaries and fallopian 

tubes in an attempt to reduce the risk of developing ovarian cancer, as it is currently the 
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most effective method to reduce risk and to identify early cancers (Rebbeck, 2000). 

Although oophorectomy can reduce the risk of ovarian cancer, prophylactic surgery is 

unable to completely prevent the development of ovarian cancer.  Cancer may still 

develop in the peritoneum at any time following surgical removal of normal-appearing 

ovaries, so it is not possible to assure that cancer has been prevented. Two to ten percent 

of patients who undergo oophorectomy without any evidence of disease will still be 

diagnosed with ovarian or peritoneal cancer at some point following surgery (Tobacman, 

Greene et al., 1982; Piver, Jishi et al., 1993).  Among women who are at high risk and 

select surgery, reports demonstrate that nine to 17 percent have ovarian cancer detected 

incidentally during the risk-reducing surgical procedure (Morice, Pautier et al., 1999; 

Leeper, Garcia et al., 2002).  Despite its effectiveness in early detection and reducing the 

risk of future cancers, surgery is not without risk.  In addition to the risks associated with 

abdominal surgery, removal of the reproductive organs in the pre-menopausal woman is 

associated with loss of fertility, induced menopause and its symptoms and adverse effects 

(e.g., bone loss, hormonal changes). 

 

A major factor regarding the inability of the medical community to identify an effective 

early detection method is due to the lack of identification of a precursor lesion. Many 

other epithelial cancers (e.g. cervix, colon/rectum, endometrium) arise from precancerous 

lesions. For these cancers, progression is thought to occur in a stepwise, reversible pattern 

from a mildly dysplastic lesion (e.g. hyperplasia) to a highly dysplastic lesion (e.g. grade 

III cervical intraepithelial neoplasia, colorectal adenoma) to carcinoma.  Screening tests 
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have been designed to identify and remove these precursor lesions (e.g., colonoscopy to 

remove an adenoma, colposcopy to remove cervical intraepithelial neoplasia) before they 

can become cancerous.  Little is known about the origin of ovarian cancers, and no such 

precancerous or intraepithelial lesion has yet been identified. Thus, screening at this time 

can at best be developed to detect existing cancers. In the ovary, carcinogenic cells 

appear to arise from the first mutation, completely skipping any precancerous progression 

phase common with many other cancers.  

 

Early detection tests have not been successful due to the challenge of visualizing or 

palpating the ovary to detect growths. The ovary 

is located in the abdomen, closely surrounded 

by the bladder, large and small intestine, uterus, 

and the omentum (Figure 2.2). It is not 

uncommon for an ovarian mass many 

centimeters in diameter to be completely 

undetectable to both patient and physician 

without the utilization of advanced imaging 

technologies. Gynecologic examination and Pap 

smear cannot detect ovarian cancer unless it has 

spread through the uterus down to the cervix 

where it can be visualized during cervical 

cancer screening.  

Figure 2.2. Location of the ovaries in 

relation to other internal organs 

(NHS, 2007) 
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Most imaging technologies currently available are not well suited for the detection of 

ovarian cancer. Computed tomography (CT) scans and magnetic resonance imaging 

(MRI) are not sensitive enough for early detection (they generally cannot detect lesions 

less than 1 cm in diameter, especially in the pelvis) and as a result, they tend to have a 

high rate of false negative results even among women undergoing evaluation for 

recurrence (van der Burg, Lammes et al. 1993; De Rosa, Mangoni di Stefano et al. 1995).  

Although cost prohibitive, positron emission tomography (PET) scans are more sensitive 

than a CT scan for the evaluation of lesions.  The PET scan, like a CT scan, has more 

value in the setting of evaluation for recurrent disease or for ruling out or confirming the 

growth of an existing tumor than for general ovarian cancer screening purposes.  A better 

option for patients with indications of ovarian cancer or other suspected pelvic diseases 

(e.g., fibroid tumor, pelvic inflammatory disease) is ultrasound, which can generally 

detect the presence of a mass (Figure 2.3). 

 

 

Figure 2.3. Ultrasound image of ovarian mass 
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Improved technologies, such as a transvaginal ultrasound (TVUS) or transvaginal 

sonography (TVS) have a calculated specificity and sensitivity of 98.9 percent and 81 

percent, respectively (van Nagell, DePriest et al., 2000).  This improvement is due to the 

fact that with transvaginal procedures the transducer is placed closer to the ovaries than is 

possible standard ultrasound procedures.  Unfortunately, the positive predictive value is 

low (9.3%), as it is only able to detect structural abnormalities and is unable to 

differentiate benign conditions.  Furthermore, TVS is unable to detect peritoneal cancers 

or cancers that do not affect ovary size. 

 

The CA-125 antigen is a reliable marker for disease progression or regression in most 

women who have been diagnosed with ovarian cancer (Gladstone, 1994).  CA-125 is 

measured each clinical visit to evaluate tumor response to therapy among patients who 

present with elevated CA-125 at the time of diagnosis (Verheijen, von Mensdorff-Pouilly 

et al., 1999).  Despite its reliability in the ovarian cancer patient, it is not a useful 

screening marker due to its lack of specificity.  CA-125 levels vary with the menstrual 

cycle and are elevated in approximately 20 other benign conditions (Buamah, 2000). 

Nevertheless, CA-125 is elevated in approximately 90 percent of postmenopausal women 

with advanced disease, and in about 40 percent of those with very early stage disease 

(Meyer and Rustin).  Despite its potential when used in combination with ultrasound or 

other tools in the high-risk population, when used as a screening tool in the general 

population, it has only a 21-33 percent positive detection rate (Hakama, Stenman et al., 

1996).    
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Despite their limitations, a combined strategy of CA-125 evaluations plus TVUS is 

currently the recommended screening option for women at high risk and who do not elect 

to undergo surgery (DHHS, 1996).  This strategy is not recommended for population-

based screening. At this time, imaging technologies are generally only used when there is 

substantial risk of ovarian cancer and risk-reducing or exploratory surgery is not a 

reasonable or preferred option.  Women who present with an enlarged abdomen that is 

determined to be due to a buildup of fluid may undergo a paracentesis to test for 

cancerous cells, but there is debate about this procedure due to the possible risk of 

spreading cancer cells during the removal of the needle from the abdominal cavity.  

Unfortunately, only surgery can determine if a woman has ovarian cancer or if an 

abnormality detected on imaging studies is benign or malignant.  

 

Proteomics has been explored as a potential non-surgical method to differentiate between 

women with and women without ovarian cancer. A key article was published in the 

Lancet in 2002, which demonstrated the potential of this screening test, where it was 

shown to have 100 percent specificity and 95 percent sensitivity (Petricoin, et al., 2002). 

Unfortunately, it was soon noticed that Correlogic Systems, Inc., which would market 

this protein screening test, was founded shortly prior to the publication of the Lancet 

manuscript. Debate, investigations and allegations of misconduct followed this discovery 

due to failure to disclose financial relationships within the Lancet publication (the 

primary co-authors from the NIH and FDA were also co-founders of Correlogic Systems 

and co-inventors on the patent) (Rockhill, 2004).  Furthermore, additional critiques were 
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raised due to these undisclosed relationships that the data may have over-stated the 

findings of this key manuscript (Check, 2004).  The U.S. House of Representatives 

initiated a series of hearings following this event to further investigate the ethics of the 

NIH regarding their policies and practices for consulting arrangements (US. House of 

Representatives, 2004).  Regulatory agencies are now requiring larger trials to confirm 

the results published in 2004. These larger trials are currently underway. Correlogic 

System’s protein panel serum test (OvaCheck™) remains at the FDA pending its 

determination whether or not the system will require FDA review as part of the agency’s 

recent proposal for expanded authority over in vitro diagnostic multivariate index assays 

(FDA, 2006).  In the meantime, a number of other protein panels continue to be 

developed (e.g. Ciphergen,  Luminex, and Yale protein panels) (Cramer, 2007).  

 

Since there is no current screening test available for ovarian cancer, both women and the 

medical community need to be better educated and aware of the symptoms that may 

indicate ovarian cancer. The symptoms of ovarian cancer are usually not evident until the 

disease has reached an advanced stage and include a variety of vague symptoms that are 

difficult to differentiate from normal menstrual symptoms (Table 2.1).  The primary 

difference between the symptoms of ovarian cancer and those related to menstruation is 

that the symptoms are more severe and persist longer than usual. Furthermore, woman 

will generally experience a greater number of these same symptoms (Goff, Mandel et al., 

2004).  Since approximately 80 percent of all cancers occur in the absence of family or 

genetic risk factors, the need to be alert to symptomology cannot be understated.  
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Physicians and women should be aware that symptoms (Table 2.1) lasting longer than 2 

weeks should suggest the possibility of a gynecologic malignancy. 

 

Table 2.1. Symptoms of ovarian cancer (Goff, Mandel et al., 2004) 

Pain Bowels 
Pelvic  Constipation 
Abdominal Diarrhea 
Back Menses 

Eating Menstrual irregularities 
Indigestion Bleeding after menopause 
Unable to eat normally Intercourse 
Nausea/vomiting Pain during intercourse 
Weight loss Bleeding with intercourse 

Abdomen Miscellaneous 
Abdominal bloating Fatigue 
Increased abdominal size Leg swelling 
Able to feel abdominal mass  

Bladder  
Urinary urgency  
Frequent urination  

 

Only 14 percent of women diagnosed with ovarian cancer have a palpable mass but 95 

percent report symptoms prior to diagnosis. Because of the non-specificity of the 

symptoms of ovarian cancer, women diagnosed with ovarian cancer have often been 

misdiagnosed several times, told there was nothing wrong with them, or that the 

symptoms they have been feeling were normal throughout their experience until at some 

point an imaging or surgical procedure was performed leading to an accurate diagnosis. 

In addition to the lack of screening and early detection methods available, delays in 

diagnoses occur within the health care system due to misinterpretation of symptoms. 

Only half of women later diagnosed with ovarian cancer in the Goff study (Goff, Mandel 

et al., 2004) who went to their physicians complaining of symptoms received an accurate 
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diagnosis within three months of their first health care visit. Twenty-six percent (26%) 

were diagnosed after six months, and 11 percent were diagnosed after a full year.  

 

Ovarian Cancer Basics 

Ovarian cancer is a condition that includes a diverse set of malignant conditions that 

originate from the ovaries. There are approximately 30 pathologically different types and 

subtypes of ovarian cancer. The cell type of cancers may be carcinoma, adenocarcinoma 

or cystadenocarcinoma, depending on the structure of the cells. Adenocarcinomas tend to 

be glandular-type cells, and cystadenocarcinomas contain fluid-filled cells. Ovarian 

cancers are more specifically categorized based on the cell of origin: epithelial ovarian 

cancer; ovarian germ cell tumors; and ovarian sex-cord stromal tumors (Table 2.2).   

 

Occasionally, the site of origin is in the peritoneum, the lining of mesothelial cells that 

fully encloses the abdominal and pelvic cavities. Although the exact location of origin 

differs, ovarian and peritoneal cancers act similarly and in many ways are 

indistinguishable, in terms of their clinical or pathologic presentation, and receive the 

same treatment regimen.  It is generally impossible to make a clear distinction between 

an ovarian and peritoneal carcinoma (Barda, Menczer et al., 2004). Although women who 

elect to undergo prophylactic oophorectomy will reduce their risk of ovarian cancer, 

these women will still have a small risk of developing primary peritoneal cancers despite 

the lack of ovaries. 
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Table 2.2. Histologic classification of tumors of the ovary (Benda, Menczer et al., 2004) 
 

Epithelial Tumors Sex Cord Stromal Tumors, continued 
A. Serous B. Sertoli - Leydig Cell Tumors (Androblastoma), con’t 
  1. Benign   2. Intermediate differentiation 
  2. Low malignant potential (Borderline)    3. Poorly differentiated (Sarcomatoid)  
  3. Adenocarcinoma   4. With heterologous elements  
B. Mucinous   5. Retiform 
  1. Benign   6. Mixed 
  2. Low malignant potential (Borderline)  C. Gynandroblastoma 
  3. Adenocarcinoma D. Sex cord-stromal tumor with annular tubules  
C. Endometrioid E. Steroid cell tumors (Lipid cell tumors) 
  1. Benign   1. Stromal luteoma 
  2. Low malignant potential (Borderline)   2. Hilus cell tumor 
  3. Adenocarcinoma   3. Unclassified  
  4. Carcinosarcoma, or malignant mixed Müllerian 

tumor 
F. Unclassified 

     a) Homologous Germ Cell Tumors 
     b) Heterologous A. Dysgerminoma (var: w/ syncytiotrophoblastic giant cells)  
  5. Adenosarcoma B. Endodermal sinus tumor (yolk sac tumor) 
  6. Endometrial stromal sarcoma, low grade    1. polyvesicular vitelline  
  7. Undifferentiated stromal sarcoma   2. Hepatoid 
D. Clear Cell   3. Glandular 
  1. Benign C. Embryonal carcinoma 
  2. Low malignant potential (Borderline)  D. Polyembryoma  
  3. Adenocarcinoma  E. Choriocarcinoma 
E. Brenner F. Teratomas 
  1. Benign   1. Immature (solid) 
  2. Low malignant potential (Borderline)   2. Mature (cystic) 
  3. Malignant      a) Monodermal or specialized  
F. Transitional Cell         1. Struma ovarii  
  1. Papillary type         2. Dermoid  
  2. Malignant Brenner-like         3. Carcinoid 
G. Mixed epithelial            a. insular 
H. Undifferentiated Carcinoma            b. trabecular 
Sex Cord Stromal Tumors         4. Strumal carcinoid 
A. Granulosa - Theca Cell Tumors         5. Mucinous carcinoid (adenocarcinoid)  
  1. Granulosa Cell Tumor         6. Neuroectodermal tumor  
     a) Adult type         7. Sebaceous tumors 
     b) Juvenile type      b) With malignant transformation of one component 
  2. Thecoma-Fibroma group G. Mixed forms (specify type) 
     a) Thecoma Mixed Germ Cell and Sex Cord - Stromal Tumors 
     b) Luteinized thecoma  A. Gonadoblastoma  
     c) Fibroma  B. Other 
     d) Fibrosarcoma Miscellaneous Malignancies 
     e) Stromal tumor with minor sex cord elements A. Sarcomas (soft tissue type) 
     f) Sclerosing stromal tumor  B. Malignant lymphomas  
     g) Stromal luteoma C. Metastatic neoplasm  
     h) Unclassified D. Small cell carcinoma  
B. Sertoli - Leydig Cell Tumors (Androblastoma) E. Tumors of rete ovarii 
  1. Well differentiated F. Tumors of probable Wolffian origin 
     a) Sertoli cell  
     b) Sertoli-Leydig cell  
     c) Leydig cell  
     d) Stromal-Leydig cell tumor  
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Cancer Staging 

There are two primary cancer staging systems used in the U.S.  The purpose of these 

staging systems is to specify the extent of cancer at the time of diagnosis.  Cancer is 

staged uniformly and uniquely for each disease site so that outcomes and response to 

treatment can be objectively evaluated. The TNM system, referring to the terms tumor, 

node, and metastasis, is updated regularly by the American Joint Committee on Cancer 

(Greene, 2002).  The TNM system is based on the size of the primary tumor (T), the 

involvement of lymph nodes (N), and if the tumor has metastasized (M).  Each of these 

categories is further expanded by a numeric system that describes the extent of disease. 

To further describe when and how staging has taken place, the following classifications 

are generally used when staging ovarian cancer: cTNM (or TNM) – clinical 

classification; pTNM – pathologic classification; and aTNM – autopsy classification.  

TNM and pTNM classifications are further broken down for unique cases: pT(m)NM 

indicates multiple primary ovarian tumors; ycTNM or ypTNM is used when 

classification takes place during or following initial therapy; and rTNM indicates a 

recurrence (Greene, 2002).  Table 2.3 describes the TNM classification for ovarian 

cancer. 
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Table 2.3. TNM Classification System for Ovarian Cancer (Greene, 2002) 
 
Primary Tumor (T) 
TX Primary tumor cannot be assessed 
T0 No evidence of primary tumor 
T1 Tumor limited to ovaries (one or both) 
T1a Tumor limited to one ovary; capsule intact, no tumor on ovarian surface. No malignant 

cells in ascites or peritoneal washings* 
T1b Tumor limited to both ovaries; capsules intact, no tumor on ovarian surface. No 

malignant cells in ascites or peritoneal washings* 
T1c Tumor limited to one or both ovaries with any of the following: capsule ruptured, tumor 

on ovarian surface, malignant cells in ascites or peritoneal washings 
T2 Tumor involves one or both ovaries with pelvic extension and/or implants. 
T2a Extension and/or implants on uterus and/or tube(s). No malignant cells in ascites or 

peritoneal washings 
T2b Extension to and/or implants on other pelvic tissues. No malignant cells in ascites or 

peritoneal washings 
T2c Pelvic extension and/or implants (T2a or T2b) with malignant cells in ascites or 

peritoneal washings 
T3 Tumor involves one or both ovaries with microscopically confirmed peritoneal 

metastasis outside the pelvis 
T3a Microscopic peritoneal metastasis beyond pelvis (no macroscopic tumor) 
T3b Macroscopic peritoneal metastasis beyond pelvis 2 cm in greatest dimension 
T3c Peritoneal metastasis beyond pelvis more than 2 cm in greatest dimension and/or 

regional lymph node metastasis 
Regional Lymph Nodes (N) 

Nx Regional lymph nodes cannot be assessed 
N0 No regional lymph node metastasis 
N1 Regional lymph node metastasis 
Distant Metastasis (M) 

MX Distant metastasis cannot be assessed 
M0 No distant metastasis 
M1 Distant metastasis (excludes peritoneal metastasis) 

 

* The presence of non-malignant ascites is not classified. The presence of ascites does not affect 
staging unless malignant cells are present. 
 

The staging system accepted by the Fédération Internationale de Gynécologie et 

d’Obstétrique (FIGO) is presented in Table 2.4.  This staging system originated in the 
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1920s by the League of Nations, based on clinical examination of the anatomical extent 

of disease (Benedet, Bender et al., 2000).  The FIGO Oncology Committee assumed 

responsibility of this system in 1954 and has made several changes over the years as 

clinical pathology has become central to staging disease and to maintaining consistency 

with the TNM system.   

 

Table 2.4. FIGO Staging System for Ovarian Cancer (Benedet, Bender et al., 2000) 

Tumor limited to the ovaries 
IA   Growth limited to one ovary; capsule intact, no tumor on the ovarian 

surface; no malignant cells in ascites or peritoneal washings 
IB   Growth limited to both ovaries; capsule intact, no tumor on the ovarian 

surface; no malignant cells in ascites or peritoneal washings 

Stage I 

IC   Tumor limited to one or both ovaries with any of the following: capsule 
ruptured, tumor on ovarian surface, malignant cells in ascites or peritoneal 
washings 

Tumor involves one or both ovaries with pelvic extension 
IIA    Extension and/or implants on uterus and/or tubes; no malignant cells in 

ascites or peritoneal washings 
IIB    Extension to other pelvic tissues; no malignant cells in ascites or peritoneal 

washings 

Stage II 

IIC    Pelvic extension (IIa or IIb) with malignant cells in ascites or peritoneal 
washings 

Tumor involves one or both ovaries with microscopically confirmed peritoneal 
metastasis outside the pelvis and/or regional lymph node metastasis 
IIIA  Microscopic peritoneal metastasis beyond pelvis 
IIIB  Macroscopic peritoneal metastasis beyond pelvis 2 cm or less in greatest 

dimension 

Stage III 

IIIC  Peritoneal metastasis beyond the pelvis more than 2 cm in greatest 
dimension and/or regional lymph node metastasis 

Stage IV Distant metastasis (excludes peritoneal metastasis) 
NOTE: Liver capsule metastasis is stage III, liver parenchymal metastasis stage IV; pleural 
effusion must have positive cytology for stage IV. 
 

Due to the high level of collaboration between the TNM and FIGO development teams, 

they are now streamlined and are practically identical (Table 2.5). 
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Table 2.5. Comparison of TNM and FIGO staging systems (Greene, 2002) 

FIGO TNM 
Stage I T1 N0 M0 
Stage IA T1a N0 M0 
Stage IB T1b N0 M0 
Stage IC T1c N0 M0 
Stage II T2 N0 M0 
Stage IIA T2a N0 M0 
Stage IIB T2b N0 M0 
Stage IIC T2c N0 M0 
Stage III T3 N0 M0 
Stage IIIA T3a N0 M0 
Stage IIIB T3b N0 M0 
Stage IIIC T3c N0 M0 
 Any T N1 M0 
Stage IV Any T Any N M1 

 

There have been ongoing modifications and clarifications to this system since its initial 

development.  In the early 1990s, the prognostic value of these staging divisions was 

evaluated. Pairwise survival comparisons of more than 5,000 staged ovarian cancers 

confirmed the prognostic value of this system (p<0.00001) (Nguyen, Averette et al., 

1993).  Due to the lack of overlap of clinical outcome between diagnosed stages, the 

current staging system appears to be well differentiated.  Furthermore, the extensive 

clinical requirements for surgical staging of ovarian cancer also reduce the risk of 

misclassification or of subjective determinations on the part of the clinician (Leblanc, 

Querleu et al., 2000). 

 

Epithelial Ovarian Cancer 

Approximately 85 percent of all ovarian malignancies diagnosed in the U.S. originate in 

epithelial cells (Ozols, 2001).  Epithelial ovarian cancer is the leading cause of 
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gynecologic cancer death in this country (Ozols, 2001).  Due to its infrequent and 

nonspecific symptoms, epithelial ovarian cancer is generally not detected until it has 

become advanced (i.e., stage III or IV).  

 

The epithelial category includes primarily serous, mucinous, endometrioid, clear cell and 

Brenner tumors.  Serous tumors account for nearly half of all epithelial tumors (about 46 

percent) (Ozols, 2001).  About one-third of all serous tumors are malignant, and about 18 

percent will be found in both ovaries. Serous cystadenomas (serous cysts larger than 1 cm 

in diameter) are frequently unilocular with an attenuated, translucent wall.  Serous 

adenocarcinomas have a variegated appearance, are relatively solid with areas of 

hemorrhage and necrosis, and are typically lined by well-differentiated epithelium.  

These carcinomas can arise as primary tumors on the surface of the ovary or in the 

peritoneum. The histologic features and behavior of peritoneal tumors are very similar to 

ovarian cancers and share identical microscopic features. However, serous carcinomas 

that arise on the surface tend to be more widespread at time of diagnosis and therefore 

have a less favorable prognosis. 

 

Mucinous tumors account for approximately one-third of all ovarian epithelial tumors 

(Ozols).  Only five percent of mucinous tumors are malignant.  Mucinous tumors of 

bordlerline malignancy are usually composed of hundreds of cysts of varying size (but 

usually less than 3 cm), which are filled with a thick fluid.  Mucinous tumors can grow to 

extremely large sizes and are among the largest tumors found in the body. Advanced 
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malignant tumors are more likely to be bilateral, whereas the benign and borderline 

tumors are rarely bilateral.  It is common for mucinous tumors to have regions that differ 

substantially. It is not uncommon for otherwise typical mucinous cysts to include firm 

areas that are cancerous.  

 

Endometrioid tumors account for approximately eight percent of all epithelial tumors, 

and are usually malignant (Ozols, 2001).  These tumors are fleshy, and wide zones of 

necrosis are common. Microscopically, this tumor resembles adenocarcinoma of the 

endometrium. Glands are ovoid to circular and display greater regularity than serous 

carcinoma. Endometrioid tumors tend to have a better prognosis than serious tumors. 

This may be related to the higher proportion of well-differentiated cells in endometrioid 

tumors. 

 

Clear-cell tumors account for only about three percent of all ovarian epithelial tumors. 

Approximately half of all clear-cell tumors are associated with endometriosis (Ozols, 

2001).  Clear-cell tumors resemble endometrioid tumors and are nearly undistinguishable 

from serous tumors.  To classify a clear-cell tumor as malignant, microscopic 

examination must determine that: 1) the cytological characteristics of glands and islands 

of epithelial cells are highly malignant; and 2) invasion is evident by a random extension 

of cells into the stoma. Clear-cell tumors are characterized by clear, hobnail, and 

sometimes flat cells.  The clear appearance of the cell cytoplasm is due to the dissolution 

of glycogen that occurs as the tissue specimen is prepared for evaluation.  Although clear 
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cells are usually found in sheets of cells that appear as a solid growth, the hobnail and flat 

cells tend to have pattern of growth characterized by tubules and cysts. 

 

Brenner tumors are among the rarest of the epithelial ovarian cancers (two percent of all 

epithelial tumors diagnosed) (Ozols, 2001).  Most Brenner tumors are small, solid and 

benign, and are often discovered incidentally.  Malignant Brenner tumors are very rare, 

and are less likely to progress than the other tumors, even when they present with stromal 

invasion. This solid tumor is characterized by its extreme hardness and lack of necrosis 

and hemorrhage; only occasionally containing cysts. Brenner tumors are unique in their 

microscopic appearance. These tumors contain epithelial cords; the cells are ovoid to 

polyhedral with large, grooved nuclei; furthermore, within the dense tissue can be seen 

nests of transitional epithelium.  

 

Germ Cell Tumors 

The second largest group of ovarian neoplasms includes germ cell tumors. Germ cell 

cancers develop from the primitive cells that will develop into an ovum.  Ovarian germ 

cell tumors are biologically quite similar to male testicular cancer, which arises from the 

germ cells of the sperm. Less than five percent of malignant ovarian cancers are germ cell 

tumors, although they account for 10 to 15 percent of all neoplasms (Matei, 2005).  Germ 

cell cancers primarily affect younger women (median age of diagnosis is in the range of 

16 to 20 years).  Eighty percent of germ cell tumors are diagnosed in women under the 

age of 30 (Sagae and Kudo, 2000).  Most of these growths are benign, with the exception 
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of dysgerminomas (a subtype of the germ cell group), which, although rare, can be 

aggressive, deadly tumors.  Fortunately, most females experience abdominal pain with a 

palpable abdominal mass and produce markers that are detectable in serum, making 

possible the early detection of these tumors. 

 

Sex Cord-Stromal Tumors 

Sex cord-stromal tumors account for only about 10 percent of all neoplasms of the ovary 

and seven percent of all malignancies (Gershenson, 2005).  Unlike epithelial cancers, 

these tumors are often detected at a very early stage due to the unique symptoms due to 

their production of excessive estrogen. In the U.S., less than 2,000 cases of sex cord-

stromal tumors are diagnosed each year, generally among women less than 40 years of 

age.  Due to the early diagnosis and the infrequent recurrence of these tumors, the 

prognosis is generally positive, although a small proportion of tumors do not respond 

well to treatment. Due to the rarity of these tumors, little is known about their cause or 

preferred method of treatment following surgical removal. 

 

Incidence and Survival Statistics 

Ovarian cancer has the highest mortality rate of all cancers of the reproductive system, 

and is the fourth leading cause of cancer-related death among women (Jemal, Siegel et al., 

2006).  In the U.S. in 2006, 20,180 women were diagnosed with ovarian cancer, and 

15,310 died of the disease (Jemal, Siegel et al., 2006).  In general, women in the U.S. 

have a 1.5 percent lifetime risk of developing ovarian cancer (Ries, 2005).  The incidence 
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rate rises among Ashkenazi Jewish women, as previously discussed, primarily due to the 

higher likelihood of BRCA1 and/or BRCA2 mutations.  This rate is lower for African 

American women and lowest among Native American women (Table 2.6).  

 

Table 2.6. Incidence of and mortality from ovarian cancer, 2000-2004 (Ries 2005) 
 

Race/Ethnicity Incidence Rate per 
100,000 

Mortality Rate per 
100,000 

All Races 13.5 8.9 
White 14.3 9.2 
Black 10.1 7.4 
Asian/Pacific Islander  9.7 4.8 
American Indian/Alaska Native 11.2 7.1 
Hispanic 11.5 6.1 

 

The overall five-year survival relative rate of ovarian cancer is 53 percent for all stages; 

(Ries, 2004) a rate which drops to 28.8 percent in women age 65 and older (Table 2.7). 

Survival also decreases by stage of diagnosis, from 92.1 percent at the earliest stage to 

11.6 percent at Stage IV disease (Table 2.8).  Most women are diagnosed with stage III-

IV disease due to the lack of distinct symptoms that may indicate epithelial ovarian 

cancer at an early stage. The mortality risk from ovarian cancer is much higher than the 

other more common cancers. The five-year survival rates of other common cancers are: 

97.5 percent for prostate cancer; 86.6 percent for female breast cancer; 71.3 percent for 

cervical cancer; and 89.6 percent for melanoma (ACS, 2007).  
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Table 2.7. Five-year survival rates by age at diagnosis (Ries, 2004; Ries, 2005) 
 

Age at 
Diagnosis 

% of all cancers 
diagnosed 

5-Year 
Survival (%) 

< 45 12.6 72.3 
45-54 18.8 52.9 
55-64 21.5 46.4 
65-74 20.6 35.7 
75+ 26.5 20.3 

 
 
Table 2.8. Five-year survival rates by stage (Rosenthal and Jacobs, 1998)  
 

FIGO stage Proportion of cases (%) 5-year survival (%) 
Ia 19.3 92.1 
Ib 2.7 84.9 
Ic 8.1 82.4 
IIa 2.7 69.0 
IIb 4.2 56.4 
IIc 3.0 51.4 
IIIa 6.9 39.3 
IIIb 6.6 25.5 
IIIc 18.0 17.1 
IV 28.3 11.6 

 
 

Despite advances in oncology care, the survival rate of ovarian cancer has not improved 

over the past 30 years (Figure 2.4). 
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API: Asian/Pacific Islander 
AI/AN: American Indian/Alaska Native 

Figure 2.4. Incidence and death rates from ovarian cancer, SEER Cancer Statistics 

Review, 1974-2004 (Ries, 2005) 

 

 

Treatment of ovarian cancer 

Women are generally referred to a gynecologic oncologist (who is specifically trained in 

both gynecologic surgery related to potential malignancy and in specialized oncology) for 

primary cytoreductive surgery.  Surgery is performed to obtain tumor tissue for 

pathologic diagnosis and to reduce the amount of visible disease to the furthest extent 

possible.  When a tumor is “optimally debulked” (e.g., less than 1 cm residual disease), 

the patient has an improved prognosis for response to treatment.  In fact, initial optimal 

surgery is the most important factor for disease prognosis and has a significant impact on 

patient survival (Randall and Rubin, 2001; Look, Chang et al., 2003).  This survival 

benefit is, most importantly, seen even among patients diagnosed with Stage IV disease 
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(14.1 percent versus 0 percent five-year survival for optimally versus suboptimally 

debulked patients, p=0.0001) (Zang, Zhang et al., 1999).  The selection of the primary 

surgeon is a critical factor in long-term survival. Survival is significantly improved and 

comorbidities and colostomies are significantly reduced when the surgery is performed 

by a gynecologic oncologist, who receives specialized training in the procedures 

necessary for optimal cytoreduction, as compared to all other surgeons (p < 0.0001) 

(Eisenkop, Spirtos et al., 1992). 

 

Unfortunately, because most cases of ovarian cancer are diagnosed at advanced stages, 

despite care by a specialized, trained surgeon, many patients will emerge from surgery 

“subobtimally debulked” (Dauplat, Le Bouedec et al., 1997). In some cases where the 

gynecologic oncologist deems optimal debulking unlikely due to the extent of disease on 

imaging tests, chemotherapy may be initiated prior to surgery (termed chemodebulking or 

neoadjuvant therapy) to improve the likelihood of optimal cytoreduction at the time of 

surgery.  Although the success of this initial surgery is in large part dependent on the 

experience of the performing surgeon, other physician- and disease-related factors play 

an important role in achieving optimal cytoreduction.  Importantly, among gynecologic 

surgeons that reported that less than half of their patients were optimally debulked 

following surgery, 45.5 percent noted a lack of evidence of the effectiveness of optimal 

cytoreduction and abbreviated their operations due to skepticism about available data 

(Eisenkop and Spirtos, 2001).  Among the disease-related factors leading to suboptimal 
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surgery are technically inoperable metastatic disease, a large number of peritoneal 

implants, and disease in an inoperable location (Eisenkop and Spirtos, 2001).  

 

Front Line Therapy 

In general, chemotherapy treatment is initiated soon after debulking and diagnostic 

surgery. This initial chemotherapy treatment regimen is referred to as ‘front line’ therapy.  

During the decade from 1996 to 2006, the standard of care for the front line treatment of 

ovarian cancer consisted of intravenous (IV) carboplatin (which largely replaced IV 

cisplatin in the early 2000s) plus IV paclitaxel. This standard had been established with 

two Gynecologic Oncology Group (GOG) clinical trials, GOG-111 and GOG-158.  

GOG-111 documented the enhanced activity of intravenous cisplatin when added to 

paclitaxel compared to cyclophosphamide and cisplatin in patients with suboptimal stage 

III/IV ovarian cancer (McGuire, Hoskins et al., 1996).  Cisplatin (75 mg/m2) plus 

paclitaxel (135 mg/m2 over 24 hours) emerged from GOG-111 as the superior 

combination, with improved response, progression-free survival, and overall survival 

(McGuire, Hoskins et al., 1996).  This regimen was then compared to an outpatient 

regimen consisting of carboplatin AUC=7.5 plus paclitaxel 175 mg/m2 over 3 hours in a 

subsequent study (GOG-158) (Bookman, Greer et al., 2003).  There was no difference 

between either regimen with regard to progression-free or overall survival.  However, due 

to the improved ease of administration and a significant reduction in toxicity profile, the 

IV carboplatin plus paclitaxel regimen was considered the standard of care for the first 

line therapy of ovarian cancer.  No clinical distinction is made between patients with 
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optimally versus suboptimally-resected disease for IV-based regimens. Generally, all 

ovarian cancer patients were prescribed the same standard treatment regimen, despite the 

high relapse rate (more than 75 percent will recur following initial treatment) and lack of 

response (30 percent of disease is refractory to this regimen) among women undergoing 

primary therapy (Balkwill, Bast et al., 2003).   

 

However, a second front-line therapy option became available to patients in early 2006 

following the publication of a seminal phase III trial (GOG-172) (Armstrong, Bundy et 

al., 2006) and a clinical alert published by the National Cancer Institute (NCI, 2006). 

Over an approximate 30-year period, a series of research trials investigated the role of 

intraperitoneal (IP) administration of chemotherapeutic agents to improve the outcomes 

of ovarian cancer treatment.  The rationale for investigating the IP administration of 

cisplatin and other agents was based on the ability to reach higher peak concentrations in 

the peritoneal cavity than is possible when delivered intravenously.  In an study by 

Howell, et al., IP cisplatin (90 mg/m2) was shown to result in extremely high 

concentrations of cisplatin bathing the ovarian cancer tumor bed (97.1 µg•hr/mL), while 

also delivering relatively high concentrations of cisplatin into the plasma (7.2 µg•hr/mL) 

(Howell, Pfeifle et al., 1982).  This was a 15-fold greater exposure of the peritoneal 

cavity than was achieved by IV administration of 100 mg/m2 cisplatin. Theoretically, if 

there was only minimal residual cancer mass following cytoreductive surgery, 

intraperitoneal therapy with cisplatin could attack the tumor cells from both the outer 

core (by direct contact) and the inner core by recirculation through the bloodstream.  
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However, if bulky tumor (e.g., > 2 cm) remained, IP administration is thought to have 

little or no advantage. Preclinical models have demonstrated that cisplatin molecules are 

only able to penetrate approximately 4 mm from the outer tumor surface and bulky 

disease will interfere with the distribution of the agent throughout the peritoneal cavity 

(Howell, Pfeifle et al. 1982). Following the promising results of preclinical, phase I and 

phase II trials, phase III, randomized trials of intraperitoneal cisplatin and intraperitoneal 

paclitaxel therapy continued to demonstrate a survival advantage associated with IP 

therapy (Alberts, Liu et al., 1996; Markman, Bundy et al., 2001). Most recently, GOG-

172 found that the relative risk of death among patients randomized to IP therapy was 

0.75 (95% CI: 0.58-0.97, p=0.03) as compared to those randomized to the IV regimen 

(Armstrong, Bundy et al., 2006). However, the toxicity profile of GOG-172 demonstrated 

significantly greater grade 3-4 toxicity among those receiving IP therapy.  Additional 

controversy surrounding this trial was due to the fact that the IV regimen used in this 

study was not the standard IV carboplatin plus paclitaxel regimen used in practice, but 

was a 24-hour infusion of IV paclitaxel plus IV cisplatin.  Head-to-head comparisons of 

the commonly-used IV paclitaxel plus IV carboplatin regimen from GOG-158 to the IP 

regimen in GOG-172 suggests the toxicity profile differs, but may not be as pronounced 

as had been expected (Table 2.9). 
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Table 2.9. Grade 3-4 toxicity associated with intraperitoneal (GOG-172) and intravenous 

(GOG-158) therapy (Hess and Alberts, 2007) 

Toxicity IP Therapy  IV Therapy 
Leukopenia 76% 59% 
Thrombocytopenia 12% 39% 
Other hematologic  94%a 90% b 
Gastrointestinal 46% 10% 
Neurologic 19% 7% 
Metabolic 27% 2% 
Genitourinary None reported 1% 
Pain 11% 1% 
Cardiovascular 9% None reported 
Fever 9% None reported 
Infection  16% None reported 

a primarily neutropenia and anemia 
b granulocytopenia only 

 

In an attempt to clarify some of the debate concerning the potential benefit of IP 

cisplatin-containing regimens, a meta-analysis was published in 2007 that assessed 

survival and toxicity outcomes across six randomized, phase III clinical trials of IP 

cisplatin in the front-line  treatment (e.g. first treatment regimen following diagnosis) of 

1716 ovarian cancer patients (Hess, Benham-Hutchins et al., 2007). This study found that 

the pooled hazard ratio (HR) for overall survival for IP as compared to IV regimens was 

0.799 (95% CI: 0.702-0.910, p = 0.0007). Furthermore, pooled analyses of the toxicity of 

IP cisplatin-containing regimens suggests that IP cisplatin does not uniformly increase 

the toxicities noted in GOG-172, suggesting that other factors, such as the dose and 

specific regimen used, may contribute to the toxicity seen in GOG-172 (Table 2.10). 
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Table 2.10. Pooled toxicity of IP cisplatin versus IV regimens for advanced ovarian 

cancer (Hess, Benham-Hutchins et al., 2007) 

Toxicity Odds Ratio (95% CI) p-value 
Leukopenia 1.07 (0.66-1.75) NS 
Hemoglobin 0.88 (0.58-1.35) NS 
Gastrointestinal 1.95 (1.17-3.24) 0.01 
Neurologic 1.22 (0.62-2.37) NS 
Fever 1.7 (1.02-2.84) 0.04 
Treatment-related death 1.4 (0.51-4.02) NS 
Ototoxicity 0.38 (0.19-0.73) 0.004 

       NS: not significant 

 

Therefore, IP therapy provides a significant improvement in overall survival, but also a 

significantly increased amount of grade 3-4 gastrointestinal toxicity, which includes a 

variety of severe to disabling symptoms (Table 2.11). 
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Table 2.11. Grade 3-4 gastrointestinal toxicity (National Cancer Institute Common 

Toxicity Criteria for Adverse Events v2.0) 

Gastrointestinal 
Toxicity sub-item 

Grade 3 Grade 4 

Anorexia requiring IV fluids requiring feeding tube or 
parenteral nutrition 

Ascites (non-
malignant) 

symptomatic, requiring 
therapeutic paracentesis 

life-threatening physiologic 
consequences 

Colitis abdominal pain, fever, change in 
bowel habits with ileus or 
peritoneal signs, and radiographic 
or biopsy documentation 

perforation or requiring surgery 
or toxic megacolon 

Constipation obstipation requiring manual 
evacuation or enema 

obstruction or toxic megacolon 

Dehydration requiring IV fluid replacement 
(sustained) 

physiologic consequences 
requiring intensive care; 
hemodynamic collapse 

Diarrhea 
Patients without 
colostomy: 

increase of ≥7 stools/day or 
incontinence; or need for 
parenteral support for dehydration 

physiologic consequences 
requiring intensive care; or 
hemodynamic collapse 

Patients with a 
colostomy: 

severe increase in loose, watery 
colostomy output compared with 
pretreatment, interfering with 
normal activity 

physiologic consequences, 
requiring intensive care; or 
hemodynamic collapse 

Duodenal ulcer 
(documented by 
radiography/ 
endoscopy) 

uncontrolled by outpatient 
medical management; requiring 
hospitalization 

perforation or bleeding, requiring 
emergency surgery 

Dyspepsia/ heartburn severe - 
Dysphagia, 
esophagitis, 
odynophagia  

dysphagia, requiring IV hydration complete obstruction (cannot 
swallow saliva) requiring enteral 
or parenteral nutritional support, 
or perforation 

Fistula present requiring surgery 
Gastric ulcer  
(documented by 
radiography/ 
endoscopy) 

bleeding without perforation, 
uncontrolled by outpatient 
medical management; requiring 
hospitalization or surgery 

perforation or bleeding, requiring 
emergency surgery 

Gastritis uncontrolled by out-patient 
medical management; requiring 
hospitalization or surgery 

life-threatening bleeding, 
requiring emergency surgery 

Ileus (or 
neuroconstipation) 

requiring non-surgical 
intervention 

requiring surgery 

Nausea no significant intake, requiring IV 
fluids 

- 
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Table 2.11., continued 
 
Gastrointestinal 
Toxicity sub-item 

Grade 3 Grade 4 

Pancreatitis abdominal pain with pancreatic 
enzyme elevation 

complicated by shock (acute 
circulatory failure) 

Salivary gland 
changes 

- acute salivary gland necrosis 

Stomatitis/ 
pharyngitis 
(oral/pharyngeal 
mucositis) 

painful erythema, edema, or 
ulcers requiring IV hydration 

severe ulceration or requires 
parenteral or enteral nutritional 
support or prophylatic intubation 

Typhlitis  
(inflammation of the 
cecum) 

abdominal pain, diarrhea, fever, 
or radiographic documentation 

perforation, bleeding or necrosis 
or other life-threatening 
complication requiring surgical 
intervention (e.g., colostomy) 

Vomiting ≥6 episodes in 24 hours over 
pretreatment; or need for IV 
fluids 

Requiring parenteral nutrition; or 
physiologic consequences 
requiring intensive care; 
hemodynamic collapse 

Gastrointestinal-
Other (Specify, __) 

severe life-threatening or disabling 

 

IP therapy is also associated with an increase in grade 3-4 fever, which is defined as a 

fever greater than 104º F for up to 24 hours (grade 3) or for more than 24 hours (grade 4). 

In general, fever during chemotherapy is associated with neutropenia and infection. 

Unfortunately, due to the lack of consistency in recording hematologic toxicity across 

trials, this could not be specifically evaluated in the meta-analysis. 

 

IP delivery is not the solution to improving outcomes with all current FDA-approved 

chemotherapeutic agents. Some agents, such as cisplatin, have demonstrated improved 

survival in several randomized trials, where others, such as mitoxantrone and doxorubicin 

have demonstrated severe toxicities and no evidence of efficacy in early-phase trials 

(Hess and Alberts, 2007).  Others, such as carboplatin, continue to be under investigation 



 
 
 

61 

 

for potential efficacy with IP delivery.  Therefore, IP cisplatin-based therapy and IV 

carboplatin-based treatment are the available non-experimental treatment options with 

demonstrated efficacy for the front-line treatment of ovarian cancer. Among otherwise 

healthy patients, the selection between these options depends on patient and physician 

preferences, and individual trade-offs between survival outcomes and treatment toxicity.   

 

Consolidation/Maintenance Therapy 

Consolidation therapy is defined as therapy that extends beyond the initial, successful 

treatment for cancer.  The purpose is to further diminish cancerous cells in order to delay 

or prevent recurrence.  The term is often used simultaneously with maintenance therapy, 

although maintenance technically refers to treatment to prolong remission.  Both terms 

are different than salvage therapy, which refers to treatment that is undertaken when 

primary front-line therapy has failed. A recent study led by the SWOG (SWOG 

9701/GOG 178) was conducted to determine if three versus 12 months of weekly 

paclitaxel would result in improved progression-free survival (PFS) and overall survival 

(OS) among patients who had clinically complete response following front-line therapy.  

Once half of the targeted 450 patients had been enrolled, the SWOG Data Safety 

Monitoring Committee had planned an interim analysis and early stopping rules if there 

were either extreme risk or benefit to either arm.  The study was stopped in 2001 due to a 

seven-month improvement in PFS with the 12 month regimen (Markman, Liu et al., 

2003).  The 12 month regimen was also associated with a higher dropout rate due to 

peripheral neuropathy.  Although the dosage was reduced from 175 to 100 mg/m2 
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because of this toxicity, the study was stopped before the lower dose could be evaluated. 

Despite the early termination of this trial, a recent update demonstrated that consolidation 

therapy consisting of weekly paclitaxel for 12 weeks was associated with improved 

progression-free (PFS) and overall survival (OS) (p = 0.0062 and p = 0.0019 for PFS and 

OS, respectively) (Micha, Goldstein et al., 2006). 

 

Recurrent Disease 

Currently, the vast majority of women (more than 75 percent) who are diagnosed with 

ovarian cancer will recur, despite aggressive and/or appropriate front-line treatment.  

Thus, the majority of current clinical research is focused on improving strategies to treat 

the recurrent patient.   

 

In general, if a recurrence takes place within six months of discontinuation of primary 

therapy, the patient is considered to have refractory disease that is not sensitive to 

platinum-based treatment.  If the recurrence occurs after this point, the disease may be 

sensitive to further platinum therapy.  Other strategies are being developed to attempt to 

determine, in advance of therapy for recurrent disease, which agents may have the most 

success.  Test results are used to determine the extreme drug resistance, or probability of 

lack of response, of a tumor to selected chemotherapeutic agents.  Although preliminary 

data is promising, it is considered premature to use these assays and tests for clinical 

recommendations (Schrag, Garewal et al., 2004).   
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A variety of agents with U.S. Food and Drug Administration (FDA) approval for other 

indications have demonstrated some activity in ovarian cancer. A number of these agents 

are summarized in Table 2.12.  The majority of these agents involve off-label use and/or 

experimental use in clinical trials. 

 

Table 2.12. Agents demonstrating activity in ovarian cancer 

Drug Notes 
5-fluorouracil* Low response rate as a single agent, has shown higher response in 

combination chemotherapy (Morgan, Braly et al., 2000)  
Altretamine* High response rates when used to treat platinum-sensitive disease 

(Manetta, Tewari et al., 1997)  
Capecitabine Activity has been seen in preclinical models and was recently under 

investigation in a phase II trial (GOG-146L)  
Carboplatin* Similar response rates as paclitaxel/carboplatin combinations in 

recurrent, platinum-sensitive disease, with less toxicity (Alberts at al., 
2005) 

Cisplatin* Similar to carboplatin, but with slightly more toxicity, high response 
rates in recurrent, platinum-sensitive disease; (Thigpen) efficacy may be 
increased by IP administration (Alberts at al., 2005) 

Dactinomycin Activity demonstrated in germ-cell tumors (Alberts at al., 2005) 
Docetaxel Analog of paclitaxel with anti-tumor activity in both platinum-sensitive 

and resistant disease (Alberts at al., 2005) 
Epirubicin Active at as a single agent in platinum refractory disease, while 

combination therapy with platinum resulted in higher response rates in 
platinum-sensitive patients (Bolis, Parazzini et al., 1999; du Bois, Luck 
et al., 2000; Vermorken, Kobierska et al., 2000)  

Etoposide Active for both platinum-sensitive and resistant disease (Rose, Blessing 
et al. 1998; Ozols, 1999)  

Gemcitabine Shown activity in both platinum-sensitive and resistant disease (von 
Minckwitz, Bauknecht et al., 1999)  

Ifosfamide Increased activity shown in combination with carboplatin/paclitaxel. 
Active as a single agent in platinum-resistant and refractory disease 
(Dorval, Soussain et al., 1996)  

Irinotecan This regimen is active in recurrent and refractory ovarian cancer 
patients (Sugiyama, Yakushiji et al. ,1998) 

Liposomal 
doxorubicin* 

Active in platinum-sensitive, resistant and refractory disease (Gordon, 
Fleagle et al., 2001)  
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Table 2.12., continued 

Paclitaxel* Weekly dosing schedule can overcome resistance to intermittent 
paclitaxel (Rose, Fusco et al. 1998)  

Tamoxifen Higher response is seen in tumors with elevated estrogen receptor levels 
(Hatch, Beecham et al., 1991)  

Taxotere Active as a single-agent; (Kavanagh, Kudelka et al., 1996) can also be 
used in combination chemotherapy (Kaye, Piccart et al., 1997)  

Topotecan* Comparable to single-agent paclitaxel in recurrent disease (ten Bokkel 
Huinink, Gore et al., 1997; Gordon, 1998)  

Vinblastine 
sulfate 

Activity against germ-cell tumors of the ovary (Alberts at al., 2005) 

Vinelorbine Moderate activity in trials of ovarian cancer (Alberts at al., 2005) 
 

     * FDA-approved for ovarian cancer 
 

Since ovarian cancer is usually a chronic condition, the majority women who are 

diagnosed with this disease will continuously enter and re-enter periods of surveillance 

and retreatment. With each retreatment cycle, there are an increasing number of potential 

therapeutic options, each with a declining expected survival outcome and diverse toxicity 

profiles. Unlike initial therapy, which has a 70-80 percent response rate and approximate 

25 percent success rate, treatment for recurrent disease with any agent or therapeutic 

combination has, at most, a 10-20 percent response rate, with a negligible success rate 

(Coleman, 2002).  Therefore, the vast majority of women who are diagnosed with ovarian 

cancer will undergo a lifelong process of decision making for cancer and follow up care. 

These decisions will continually involve trade-offs between long-term and short-term 

outcomes, a process which contributes a great deal of psychosocial stress throughout life 

(Howell, Fitch et al., 2003).  
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Summary 

This overview of ovarian cancer is the disease setting for which this pilot study is being 

conducted. For at least 75 percent of women diagnosed with ovarian cancer, it is a 

chronic condition that will eventually lead to death. Evidence across medical conditions 

has found that patient involvement in health care decisions is associated with higher 

satisfaction (Speedling and Rose, 1985; Kaplan, Greenfield et al., 1989).  Furthermore, 

patients with chronic illnesses who have an active role in the decisions about their care 

have also demonstrated improved outcomes (Kaplan, Greenfield et al., 1989).  Although 

concerns related to recurrence, treatment options and the ability to maintain some control 

have been identified as primary concerns among ovarian cancer patients, (Howell, Fitch 

et al., 2003) much work has yet to be done to improve the decision making processes 

following diagnosis. 

 

The decision making processes are far from simple. There are potential conflicts in 

treatment preferences between the primary decision makers, patients and providers.  It is 

currently unknown if ovarian cancer patients and their health care providers share a 

similar set of values relating to treatment efficacy and treatment toxicity, or if both make 

similar trade-offs when selecting between treatment options. It is also unknown how 

these similarities or differences in preferences may impact the outcomes of care.  This 

remains an understudied, yet important dynamic that may impact overall patient 

emotional and physical well being. 
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CHAPTER 3: HEALTH PREFERENCES 

 

The World Health Organization (WHO) defines health as “a state of complete physical, 

mental and social well-being and not merely the absence of disease or infirmity” (WHO, 

1946). Increasingly, health is no longer being measured exclusively by clinical features of 

disease, but patient-reported health outcomes are gaining in importance from the earliest 

phases of clinical research to the implementation of public health policies. Patient-

reported outcomes (PRO) are defined by the U.S. Food and Drug Administration as “any 

aspect of a patient’s health status that comes directly from the patient (i.e. without 

interpretation of the patient’s responses by a physician or anyone else)” (FDA, 2006) 

However, patient-centered care is expanding beyond clinical and patient-reported 

outcomes to encompass the values and expectations of patients throughout the process of 

the delivery of health care. 

 

Patient-centered care, as opposed to disease-centered care, is becoming the focus of many 

health care providers and organizations. Patients are better informed due to the 

availability of medical information, but often lack the tools to discriminate between 

accurate information and misinformation. Patients no longer follow a single 

recommendation from their health care providers, but are increasingly involved in the 

decision making process, becoming an active player in their own care. Understanding the 

preferences and values held by both patients and health care providers is important to 

ensuring quality care. 
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What are health preferences?  

Few diseases or conditions have a straightforward algorithm for care. There are a host of 

clinical, behavioral, economic and social factors that must each be balanced against the 

other when deciding between alternative treatment regimens and outcomes of care 

alternatives. Health preferences refer to how individuals value and prioritize these care 

alternatives and outcomes. Clinical and quality of life research can describe the various 

outcomes of therapeutic options, but even together, patient-reported outcomes (PRO) and 

clinical research are unable to explain or to provide knowledge about which alternative is 

preferred to an individual patient, to patient populations, and to society, or why such 

preferences are held.  Very little is known about what influences patients’ decision 

making related to their own care.  The rationale for why patients sometimes make 

decisions for care that do not seem to be in their own best interest has not been fully 

investigated. Understanding the dynamic underlying health care decision making is 

critical if societal health is to be improved and if one wishes to increase the uptake and 

acceptance of treatments that are known to improve outcomes.  Through an 

understanding of health preferences, interventions may be designed to maximize value to 

patients. Health care preference research is largely focused on two fundamental 

questions: what do health care providers or health care consumers prefer and what factors 

comprise individual or societal preferences. This current study is focused on the former 

question and will not investigate the contextual or individual factors contributing to 

preference values, as that is beyond the scope of this study. Nevertheless, the scope of 

this research falls within the larger research aims of health preference investigations, and 
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this chapter will summarize the overall body of knowledge to provide a larger perspective 

for the aims of the current research study. 

 

As health care preference research expands, there is a growing body of unanswered 

questions. In health, there are few absolutes. Measured preferences are now known to be 

both relative and transient (Kostopoulou, 2006).  Health preferences can differ greatly 

depending on who is asked, when and how respondents are asked, and the method by 

which preferences are elicited (Read, Quinn et al., 1984; Llewellyn-Thomas, McGreal et 

al., 1995; Rutten-van Molken, Bakker et al., 1995; Jansen, Kievit et al., 2001; 

Hammerschmidt, Zeitler et al., 2004; Zikmund-Fisher, Fagerlin et al., 2004; Bravata, 

Nelson et al., 2005). Preferences are greatly influenced by a host of contextual factors. 

However, before these issues can be expanded, it is first necessary to explain the 

relationship between health-related quality of life and health care preferences. 

 

Quality of life and health preferences 

Quality of life (QOL) includes both objective (clinically/socially measurable or 

observable) and subjective (patient-reported) outcomes.  Health outcomes include many 

aspects of well-being, such as morbidity, mortality, comfort, satisfaction, health status, 

clinical factors, and economic factors (Penson, 2006; NIH, 2007). Health outcomes are 

assessed to identify how health care or health interventions may impact a patient’s life in 

a more comprehensive manner than by clinical response measures alone. Quality of life 

(QOL) can be measured objectively and subjectively in many different domains (i.e., 
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work, community, relationships, family, and health). For the purposes of this discussion, 

quality of life will refer exclusively to that which is associated with health. In many 

chronic diseases that do not substantially impact longevity, health related quality of life 

(HRQOL) is the primary outcome of interest for health care.  Within care for terminal 

illnesses, QOL remains an important factor that is often impacted (positively or 

negatively) by interventions to prolong survival.  

 

The contribution that preferences research has to quality of life research is that it 

measures the values or utilities that individuals associate with quality of life.  To illustrate 

this, the condition of chemotherapy-induced peripheral neuropathy will be used.  

Neurotoxicity is a significant side effect of many chemotherapeutic agents.  Neurotoxic 

agents (such as platinum-based agents) can cause both transient and persistent peripheral 

neuropathy in up to 30 percent of all cancer patients. Peripheral neuropathy is 

experienced as tingling, numbness or pain in the feet and hands, sometimes extending to 

the legs, arms and face (Boogerd, ten Bokkel Huinink et al., 1990; LoMonaco, Milone et 

al., 1992).  This side effect can be mild (e.g. slight tingling sensation) to severe (e.g. 

complete numbness in the extremities). The impact of neurotoxicity can range from an 

annoyance (occasional tingling), to an impact on functional abilities (e.g. daily tasks such 

as writing or holding/picking up items) to dangerous (e.g. unable to feel the brake or gas 

pedal while driving), and can greatly impact functional, social and emotional well-being.  

The effects of neuropathy can be measured through clinical instruments (e.g. Weinstein 

Enhanced Sensory Test) to detect thresholds of sensation, and through patient-reported 
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instruments (e.g. Functional Assessment of Cancer Therapy Neurotoxicity Scale).  These 

PRO and clinical outcome measures are unable to capture the relative importance of the 

condition to the patient.   

 

Preferences, however, do capture this aspect of a condition.  A treatment preferences 

study of alternative therapies for ovarian cancer found that neuropathy was the least 

preferred of all toxicities presented (Dranitsaris, Elia-Pacitti et al., 2004). Quality of life 

or outcomes measures could not capture the relative value of alternative toxicity profiles, 

but is only able to capture severity of these toxicities. By using patient preference 

information, it is possible to prioritize or select therapeutic options, as well as to prioritize 

research from the perspective of the target population.  

 

Preferences and Decision Making 

Preferences have a major influence on health care decision making (Rasiel, 2004; Rasiel, 

Weinfurt et al., 2005). For example, to a woman who works as a hairdresser, a 

chemotherapy option may be preferred that does not include alopecia as a side effect. 

This choice would be based on the value placed on maintaining one’s hair through 

therapy. For a patient traveling a long distance or who relies on others for transportation, 

an 8-hour treatment regimen once every four weeks may be preferred to a weekly 2-hour 

infusion regimen.  Individuals with trypanophobia may prefer an orally administered 

regimen.  These aspects of care may hold more value to a patient than differences in 

efficacy or other features of the treatment toxicity profile that are typically measured by 
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PRO instruments. These individual preferences may have a dramatic impact on the 

outcome of care.  

 

Although these are simplistic examples, all humans make daily decisions that are 

preference based and that do not necessarily maximize the potential therapeutic benefits 

or clinical outcomes. By nature, humans are not exclusively utility-maximizers in the 

sense of measurable outcomes alone, but weigh decisions amidst a complicated set of 

values, ideals and expectations. These underlying subjective aspects are what make 

humans unique, but also contribute to seemingly irrational decision making in health care.  

However, these ‘irrational’ decisions may be expected if one considers both the influence 

of individual values and known human tendencies in the field of decision making and 

decision theory.  

 

A number of decision making tendencies have been investigated in depth (Loewenstein, 

1996). For example, individuals tend to place a higher preference value on proximal 

outcomes than on future outcomes. This tendency has been used to explain a wide variety 

of behavior choices from extreme overeating, drug addition, peer pressure, and 

unprotected sex.  As early as hundreds of years B.C., stories of individuals such as Esau, 

who sold his birthright for a single bowl of stew, are common (Loewenstein, 1996).   

 

In general, humans are emotional beings.  Research on mood and cognitive abilities has 

demonstrated that emotions can filter information in such a way that focuses attention on 
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aspects that are congruent with one’s current feelings while decreasing the attention on 

those things that differ from one’s emotional state (Wright, 1992). Focus may also be 

altered if certain information is too complicated—focus may be placed on those aspects 

of the information that are familiar or understandable, whereas critical information may 

be lost if it is irrelevant to the respondent or too complicated. Furthermore, individuals 

who are experiencing anxiety (such as cancer patients) may be even more likely to 

selectively attend to information presented (Koster, et al., 2004). 

 

Furthermore, mood can affect how information is processed, suggesting that decision 

making may follow a very different cognitive process depending on the current emotional 

state of the decision maker. A study of undergraduate students in which negative or 

positive mood was induced demonstrated that individuals who were happy rated positive 

events significantly more likely to occur than those who were sad (0.516 versus 0.383), 

and happy individuals rated negative events with a lower likelihood of occurrence than 

did those who were sad (0.368 versus 0.522) on a zero to one scale (Figure 3.1) (Wright, 

1992). 
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Figure 3.1. Effect of current mood on subjective probabilities (Wright, 1992) 

 

Seven propositions have been suggested to explain the influence of emotional factors on 

human decision making behaviors as shown in Table 3.1. 

 

Table 3.1. Propositions of visceral influences on behavior (Loewenstein, 1996) 

Proposition Description 
1 The discrepancy between the actual and the desired value placed on a 

particular good or activity increases with the intensity of the immediate 
good-relevant visceral factor 

2 Future visceral factors produce little discrepancy between the value we 
plan to place on goods in the future and the value we view as desirable. 

3 Increasing the level of an immediate and delayed visceral factor 
simultaneously enhances the actual valuation of immediate relative to 
delayed consumption of the associated good. 

4 Currently experienced visceral factors have a mild effect on decisions 
for the future, even when those factors will not be operative in the 
future. 

5 People underestimate the impact of visceral factors in their own future 
behavior 
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Table 3.1., continued 
Proposition Description 

6 As time passes, people forget the degree of influence that visceral 
factors had on their own past behavior. As a result, past behavior that 
occurred under the influence of visceral factors will increasingly be 
forgotten, or will seem perplexing to the individual. 

7 The first six propositions apply to interpersonal as well as intrapersonal 
comparisons, where other people play the same role vis a vis the self as 
the delayed self plays current to the relative self: 

i. We tend to become less altruistic than we would like to be 
when visceral factors intensify. 

ii. When making decisions for another person, we tend to ignore 
or give little weight to visceral factors they are experiencing 

iii. Increasing the intensity of a visceral factor for ourselves and 
another person in parallel leads to a decline in altruism 

iv. When we experience a particular visceral factor, we tend to 
imagine others experiencing it as well, regardless of whether 
they actually are. 

v. People underestimate the impact of visceral factors on other 
people’s behavior 

 

The anticipated immediate fulfillment of one’s desires is powerful enough to lead a 

person to completely disregard the future value of the outcome that will result from a 

choice made (Loewenstein, 1996). All humans have experienced and have succumbed to 

these desires in some way that have led to a less-than optimal choice (e.g. eating that 

second piece of chocolate cake knowing one would feel sick later, or opting to submit a 

poorly written manuscript immediately to avoid having to deal with all the pending work 

any longer, knowing it will likely be rejected). Often, the immediate urge to do 

something that is based largely on emotional impulses is poorly understood once the 

emotional motivation to act is gone. This may result in later frustration and even a lack of 

recollection about why such seemingly irrational decisions were made at the time. 

Humans are very “present-oriented.” If one is very hungry now, they will find a way eat 
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as soon as possible to get rid of the hunger sensation; whereas a person who is not hungry 

will not make those same choices, even if they know they will experience hunger in the 

future. This may hold true even for decisions with future (non-immediate) payoffs (e.g. 

grocery shopping when hungry) (Loewenstein, 1996). Even if an emotion is experienced 

multiple times, humans tend to de-value these emotions for future decisions. Since 

emotions largely depend on sensory stimulation, a lack of stimulation at the time of 

decision making makes it difficult to predict how one will respond. For example, 

individuals may stay up too late at night to do something they enjoy and discount how 

being tired will affect them the next day, even if one has suffered from the consequences 

of a lack of sleep in the past (e.g. people forget the power of visceral factors of past 

experiences). The lack of stimulus from the feeling of being tired leads individuals to 

underestimate how that feeling will influence them the next day (e.g. people also 

discredit visceral influences in the future) (Loewenstein, 1996).  

 

In addition to emotional influences, people have a tendency to avoid making decisions 

that may result in a poor outcome. Termed omission bias, this occurs when a choice that 

may result in a negative outcome is avoided even when the negative outcomes from a 

lack of action may be greater (Royzman, 2002). People also tend to judge harmful actions 

as morally worse than non-actions that result in harm (e.g. lying is often judged as worse 

than not telling the truth) (Spranca, 1991; Royzman, 2002; Arkes, 2003). 
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Omission bias has been seen in health care as well. In one study, parents were asked to 

consider a vaccine for the flu that caused side effects among children under five years of 

age that were sometimes fatal (5 out of 10,000 children would die from the side effects), 

but if those children were not vaccinated, 10 out of 10,000 would die from the flu (Arkes, 

2003). In that study, the majority of parents preferred not to vaccinate, even when this in 

fact presented children with a twice as high risk of death. This demonstrates human 

tendencies for omission bias in medical decision making. Omission bias is explained by 

enabling, or providing psychological justification for, one to place the blame for a poor 

outcome outside of oneself, unlike a choice to act, which is perceived as personally 

taking responsibility for the outcome. These are simply perceptions, because in reality 

both action and inaction are choices with consequences (Spranca, 1991; Royzman, 2002). 

 

There is evidence that it is not only the lay decision maker who succumbs to omission 

bias in health care decisions. Omission bias is one factor that contributes to physician’s 

reluctance to prescribe to hormone replacement therapy (Baron, Holzman et al., 1998). 

As a result, there may be current loss of possible benefit due to the reluctance to cause 

potential harm.  Similarly, a study of 125 physicians investigated decision making related 

to catheter replacement (Aberegg, Haponik et al., 2005). Physicians in this study were 

found to be twice as likely to select suboptimal treatment strategies (e.g. inconsistent with 

standard therapeutic guidelines) when an option for non-action was present.  Similarly, 

when processing information related to published evidence of therapeutic benefit, 
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physicians were 2.3 times less willing to implement treatment that demonstrated benefit 

than they were to discontinue treatments that were harmful (Aberegg, Arkes et al., 2006).   

 

Omission bias has not been studied among physicians or health care providers in the vast 

majority of illnesses, and has not received attention in oncology. Physicians subscribe to 

the Hippocratic Oath of “do no harm.”  It is possible that in the setting of cancer, 

omission bias and ethical concerns may cause an oncologist to be reluctant to prescribe 

therapies (or, perhaps in ovarian cancer, hesitate to replace peritoneal catheters) that may 

cause short-term harm despite potential long-term clinical benefit.  

 

The risks introduced in the oncology setting are much greater than those experienced in 

many other illnesses, and decision making processes may not be comparable among 

diseases. Cancer is generally perceived as a diagnosis that requires action (Fagerlin, 

Zikmund-Fisher et al., 2005), as the risk of death from this set of diseases due to a lack of 

action is, in general, substantial. In an assessment using hypothetical cancer situations, 

individuals preferred treatments with a very high mortality risk as opposed to inaction, 

even when inaction was associated with a lower chance of death (Fagerlin, Zikmund-

Fisher et al., 2005). This suggests that in oncology, commission bias may be more 

relevant (e.g. preferring to act in such a way that promotes harm rather than do nothing). 

A study of breast cancer patients found that the majority of women were likely to prefer 

chemotherapy and its toxic effects even if it only resulted in a 1-day improvement in 

survival (Duric, Butow et al., 2007). Even if chemotherapy did not result in improved 
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survival, approximately 40 percent of women in this study still preferred chemotherapy 

treatment and its toxicities. This not only suggests that individuals are more risk-seeking 

in situations with a perceived high probability of loss, but also suggests that patients 

attempt to minimize anticipated regret by pursuing all options available to deal with their 

cancer (Connolly and Reb, 2005; Duric, Butow et al., 2007).   

 

Regret occurs in cancer-related decision making primarily as a result of complicated 

decisions that are required to be made in a short period of time (Connolly and Reb, 2005; 

Sheehan, Sherman et al., 2007). However, this context is the norm for most cancer-

related decision making as patients are generally required to make difficult decisions after 

a single brief consultation with an oncologist, coupled with the additional factor of 

emotional distress that occurs following a diagnosis of cancer (Stryker, Wray et al., 2006; 

Sheehan, Sherman et al., 2007). Decision regret generally occurs when treatment has 

failed, not when it is successful. The anticipation of regret is known to influence decision 

making (Connolly and Reb, 2005). In the setting of ovarian cancer, where the majority of 

patients will experience recurrence of their disease, it is possible that patients may 

anticipate regret. This may have an impact on medical decision making.  Evidence 

demonstrates that patients will take much greater risks than their physicians or the 

general public when selecting therapeutic options (Calhoun, Bennett et al., 1998).  

 

A study of pregnant women demonstrated how preferences may shift (Christensen-

Szalanski, 1984). Pregnant women were asked about their preferences for anesthesia one 
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month prior to their due date, during labor, and again one month after delivery. 

Preferences to avoid anesthesia remained stable before the onset of labor, but changed 

drastically to preferences for anesthesia during the experience of labor, and then sharply 

rose again to pre-experience levels (Figure 3.2). This pattern was consistent among 

women who were experiencing their first childbirth as well as for women who had 

previously given birth (although more pronounced among the new mothers), and was 

similar for women who received as well as those who did not receive anesthesia. This 

suggests that the immediate visceral factors (pain in this case) can greatly influence 

preferences, but only transiently. Once the pain had passed, women were likely to return 

to a more long-term preference to avoid anesthesia.  Consistent with Loewenstein’s 

propositions, this study demonstrates that the symptoms currently experienced by 

respondents may influence preferences. 

 

  

Figure 3.2. Change in preference over time (Christensen-Szalanski, 1984)  
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Instability in preferences may also in part be due to the question being asked of 

respondents. Consistently, research that asks individuals to directly rate their own health 

or states that refer to their current health shows much greater fluctuation over time than 

research that uses hypothetical scenarios that may resemble current health (Wright, 1992; 

Jansen, Kievit et al., 2001).  Health care decisions are not solely based on the actual 

alternatives presented, but on several features related to the presentation of those 

alternatives.   

 

As discussed below related to prospect theory, individuals are generally risk-averse in the 

domain of losses and are risk seeking in the domain of gains. Risk aversion is 

characterized by a preference for a certain outcome over a gamble that involves chance. 

Risk seeking, however, is characterized by a preference for a gamble over a certain 

outcome.  Evidence suggests there is a greater psychological impact of losses than of 

gains (e.g. a gain will have less positive value than the negative value of an equivalent 

loss) (Froberg and Kane, 1989a). Therefore, a risk averse person would rather be in a 

certain less-than-optimal health state than to take a risk to gain perfect health, whereas a 

risk-seeking individual would more likely to take the chance to gain perfect health than to 

remain in an imperfect health state. 

 

Framing refers to the way a choice is presented to the decision maker. If a choice is 

framed as a loss, individuals would be more risk averse than if that same choice were 

framed as a gain. For example, when seeking preferences about longevity, terminology 
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can impact the outcome. Mortality refers to death rate, where survival refers to the rate at 

which individuals survive. Technically, they are simply the inverse of the other—if the 

mortality rate is 10 out of 100, the survival rate is 90 out of 100; or the side effect rate is 

10 out of 100, the lack of side effects will be 90 out of 100.  They are equivalent. 

However, when individuals (lay respondents and health care providers alike) are 

presented with scenarios presented as mortality/side effect data (loss) or survival/lack of 

side effect data (gain), respondents act in accordance with prospect theory (McNeil, 

Pauker et al., 1982; Bornstein and Emler, 2001). The perceived value of therapies that 

reduce the risk of mortality was significantly greater than that of therapies that increase 

survival, even when the data are equivalent.   

 

Furthermore, many health state tools (e.g. SF-36, EQ-5D, discussed below) ask global 

health status questions (e.g. how would you rate your health today) that largely leave to 

the respondent how best to interpret or frame the question (emotional or physical health, 

compared to what or to whom). Current health status ratings are therefore simply current 

perceptions, relative to prior experiences and the patient’s interpretation of how it should 

be framed.   

 

Whether a particular health outcome is a gain or a loss depends on the respondent’s 

perspective. For example, from the perspective of a person suffering from a debilitating 

illness, a condition which causes skin flakiness but no other effects could be perceived as 

a gain; whereas for a healthy person, that same condition could be perceived as a loss. 
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Health care research has not yet discovered how to best to identify of an individual’s 

reference point. Out of convenience or simplicity, the reference point is generally 

assumed to be the patient’s current health state as measured by a variety of instruments 

(e.g. VAS, SG or EQ-5D, discussed below). Although asking a patient to rate their own 

health may be straightforward and require minimal resources or effort, self-assessment is 

not unbiased. It is well known that individuals tend to over-rate themselves in health and 

other personal attributes. This is called the Lake Wobegon Effect, named by a fictional 

radio series town, Lake Wobegon, where "all the women are strong, all the men are good-

looking, and all the children are above average" (Answers.com, 2006). For example, 80 

percent of individuals consider themselves to be in the best 30 percent of drivers on the 

road (Svenson, 1981), 60 percent of high school students rate themselves in the top 10 

percent of those who are able to get along with others (with 25 percent rating themselves 

in the top one percent), and less than one percent rate themselves to be below average 

(Zuckerman, 2001).  Even among educators, who should know that it is impossible to 

have more than 50 percent above the median in any sample, educational institutions and 

national efforts (e.g. “No Child Left Behind”) often state their goal to have every child be 

‘above average’ in academic abilities (Rozycki, 2006). Improving education would only 

raise the median; by design, 50 percent will always be below average. 

 

The tendency to over-rate oneself should not, however, be seen as a negative, but rather 

as a mechanism or characteristic that promotes human survival, motivation and 

accomplishment. For example, if half the University faculty knew they were rated ‘below 
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average’ in academic, teaching, and/or research abilities, certainly that would not be very 

motivating, despite the fact that half are necessarily below the average and half will be 

above.  For most cancer patients, hope and optimism are needed to cope with each day, 

and at times, each moment. Therefore, maintaining an ‘over-rated’ perspective is likely a 

very important issue in health and in illness, although it remains understudied.  In general, 

patients are known to overestimate their own health status across diseases (Fayers and 

Sprangers, 2002).   

 

The Lake Wobegon Effect also influences individuals’ ability to understand probabilities 

(Arkes, Dawson et al., 1995). An overly optimistic patient may be given the information 

that they have a 20 percent chance of living 6 months, but that patient may feel quite 

confident that they are in that 20 percent. This inability to understand true prognosis may 

influence medical decision making. Theoretically, an underestimation of risk may lead a 

patient to avoid appropriate treatment recommendations. 

 

If it is known that preferences will undergo major alterations during experiences that 

impact health and well being, which value is ‘correct’ and who has the right to judge 

which value is best? Should the immediate desire for relief be understood as a temporary 

reversal and the patient’s immediate demands be ignored, prioritizing long-term 

outcomes? Or, is the transient preference the ‘true’ value, understanding that awareness 

of the experience will be too distant to be understood both before and after the 

experience? Are women’s ‘societal’ values that prefer no anesthesia to be considered 
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‘correct’ and should those values influence the availability of anesthesia for women 

during labor without consideration for the patient’s values at the time? Although this may 

seem a bit of a ridiculous proposition, these are central issues that come into 

consideration when selecting whose values are to be used for health care decision making. 

These issues can be translated to other situations, such as advance directives and cancer 

care.  

 

Abrupt preference reversals or the absence of utility maximization may not reflect 

irrational decision making under duress, but in fact may reflect rational decision making, 

e.g. selection of option with higher value to the decision maker at the time the decision is 

made.  Long-term outcomes may not necessarily be the central concern in patients’ health 

care choices at the time decisions are made; short-term outcomes may be prioritized at 

that time. The transient nature of preferences due to visceral and other influences, as 

demonstrated above, emphasizes the importance of the current state of the respondent in 

any preference elicitation study, and demonstrates that there are both current and long-

term values that often trade priority status over time. 

 

Direct elicitation of preferences 

Decision making research is currently largely based on preference assessment. 

Preferences include both values and utilities. Values can be obtained in situations of 

certainty, such as a preference ranking of conditions (e.g. from best to worst) or a 

decision between two or more certain alternatives.  Utilities are obtained from situations 
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of uncertainty, and capture an additional element of risk attitude.  Preference assessment 

does not directly measure a respondent’s health state, but rather seeks to quantify the 

value a condition or health state has to a patient, populations, or society.  The 

measurement of preferences is designed to incorporate the values related to health states 

into a single numeric score. The underlying assumption is that there is a single inherent 

measurable ‘value’ that is held by individuals related to specific health states that can be 

used to predict individual, population or societal choices (Lenert and Kaplan, 2000). This 

underlying assumption has been debated, but is currently the basis underlying all cost-

utility analyses, preference assessments, and many decision analyses. In general, 

preferences are measured on a scale from zero (worst possible health) to one or 100 (best 

possible health) (Froberg and Kane, 1989a). Some measurement scales place death at the 

value of zero, permitting negative preference scores for states worth than death.  

Preference scores are frequently used to account for the value of a health state by 

adjusting duration of survival to account for health quality (quality-adjusted life years or 

QALYs).  For example, a person living in perfect health (preference score = 1.0) for 10 

years would yield a total quality-adjusted life year (QALY) score of 10.0.  For a person 

living in a health state that was deemed to have a value of 0.70 for 13 years, the resulting 

QALY score is 9.1.  A comparison of these two states would assume that the value of 

living for 13 years at a health state valued 0.70 is worse than living for 10 years in perfect 

health. If this had been measured solely in terms of mortality, 13 years of life would be 

better than 10 years of life. The concept of QALYs was designed as an outcome measure 

that could be universally applied to any health condition to account for both morbidity 
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and mortality (Berger, 2003). Preference scores used to calculate QALYs may differ 

greatly depending both on how and whose preferences are assessed.  

 

Health values, preferences in situations of certainty, can be measured by many different 

methods, such as a visual analog scale (VAS), time (or person) trade off (TTO or PTO), 

or willingness-to-pay (WTP) methods (Froberg and Kane, 1989a; Drummond, 1997). 

Health utilities, preferences in situations of uncertainty, can be measured through the 

standard gamble (SG) (Froberg and Kane, 1989a; Bleichrodt and Johannesson, 1997; 

Drummond, 1997).  

 

The VAS is a rating scale that is often preferred because of its simplicity and ease of 

administration. The VAS asks respondents to rank on a vertical scale (sometimes 

presented horizontally) their preference for a health state. The scale is usually numbered 

(e.g. 0-10 or 0-100), and anchored at ‘worst’ and ‘best’ imaginable health states. Health 

states can be ranked in order of preference on the scale. The VAS enables respondents to 

space health states close together to indicate similarity, or far apart, to demonstrate 

greater differences between states, with the states considered ‘better’ placed higher on the 

scale, and states considered ‘worse’ placed lower on the scale.  Both chronic and acute 

states can be ranked on the VAS.  The VAS provides an interval scale of health states 

when respondents are instructed to place the states on the scale so that the distance 

between the placements indicates the difference perceived between them (Froberg and 

Kane, 1989a). Rank ordering of preferences is based on psychometrics (Froberg and 
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Kane, 1989a), but it is generally recommended that the VAS be used in conjunction with 

other tools to get a more accurate assessment of preferences (Cunningham and Hunt, 

2000). However, the cognitive demands from a respondent are minimal with the VAS; 

individuals must simply process the severity of health states and rank them.  The VAS 

therefore primarily provides a measure of perceived severity of conditions relative to the 

scale anchors (Lenert and Kaplan, 2000).   

 

The time trade off (TTO) is also used to measure preference values. It was developed in 

the 1970s to be comparable to the utility values obtained by the standard gamble (SG) 

while minimizing the cognitive demands on respondents (Torrance, Thomas et al., 1972; 

Froberg and Kane, 1989a). However, it is now known that TTO values require 

adjustment to be used as utilities (Drummond, 1997). Respondents are asked to select 

between two alternatives. One alternative is a chronic health state (x) for a certain time 

period (tx) followed by death, and the other is perfect health (y) for time period (ty< tx) 

followed by death. Time (t) is varied until the respondent determines that the two 

alternatives are equivalent. The preference value for that state is then determined by 

dividing the time in health by the time in illness at this point of indifference (ty/tx). For 

example, if a respondent had indicated that living with severe arthritis for 10 years was 

equivalent to healthy life for 8 years, the preference value for arthritis would be 8/10 or 

0.80. The TTO values can range from 0.0 (health state equivalent to no years of health) to 

1.0 (health state equivalent to perfect health). The TTO assumes there is a linear utility 

for the duration of life (e.g. individual life years are valued the same regardless of the 
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duration of life).  Although originally developed as an alternative to the standard gamble 

due to some problems encountered with explaining probabilities to respondents, it is 

commonly cited that there is no theoretical foundation underlying the use of the TTO for 

utility assessment (Drummond, 1997; Cunningham and Hunt, 2000).  However, it has 

face validity to provide a value assessment related to time, and may be appropriate for 

cases in which time is a key consideration (Lenert and Kaplan, 2000). The TTO method 

has been adapted in some studies to trade numbers of people instead of quantities of time 

(Nord 1995), although the person-trade off (PTO) method is usually used for 

programmatic rather than individual medical decision making (Cohen, 1995).  

 

However, the person trade off (PTO) or willingness to pay (WTP) methods are viewed by 

some (Lenert and Kaplan, 2000) as being more directly relevant to the distribution of 

health benefits, as these choices encompass more realistic scenarios related to the actual 

choices that are to be made in programmatic medical decision making, and is not based 

on a single value or utility score. The WTP method is designed to obtain a currency value 

related to the maximum one would be willing to pay for a commodity (e.g. health). The 

underlying assumption with this method is that the amount one would be willing to pay is 

equivalent to the value of that commodity. For example, a scenario adapted from 

Drummond et al. (1997) is presented in Table 3.2. 
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Table 3.2. Example of the willingness to pay method (Drummond, 1997) 

Example  
Current risk of death 10 in 100,000  
New risk with treatment intervention 5 in 100,000 
Reduction in risk (r) 5 in 100,000 
Maximum premium one is willing to 

pay for that intervention (v) 
$500.00 

Implied value of life = v/r 
= 500/5 x 100,000 
= $10,000,000 

 

However, there are many ways to obtain estimates for (v), and perspective does impact 

the respondent’s WTP. In general, if one has a condition and is asked the amount one is 

willing to pay to resolve that condition out of pocket (ex post perspective), the WTP 

value obtained for the benefit is much lower than if one is at risk of a condition and is 

asked what they would be willing to pay (e.g. insurance) to avoid that condition (ex ante 

perspective). It is assumed that the WTP is directly associated with the outcome and can 

be used to obtain values that are comparable across health conditions. Other methods 

used to value health monetarily (e.g. revealed preferences, human capital) are discussed 

in more length by Drummond et al. (1997), and will not be addressed here, as they are 

more applicable for economic analyses of health care programs than for individual 

medical decision making. 

 

Unlike the methods described thus far, the standard gamble (SG) measures health utilities 

(Froberg and Kane, 1989a; Drummond, 1997).  Currently, there are no alternative 

methods to obtain a direct measure of health utilities. Utilities are preferences in 

situations of uncertainty, which may be more relevant to actual decision making, as there 
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are few certainties in health outside of birth and death. The SG method asks a respondent 

to select between two alternatives: a health condition of certainty or an alternative with a 

(p) chance of perfect health and a (1-p) chance of immediate death. The value of p is 

varied until the respondent reaches a point of indifference between the alternatives. The 

utility value obtained is based on economic theory (von Neumann-Morgenstern utility 

theory), which is discussed in more detail below.  Utility theory assumes that individuals 

will select an outcome that has the most value to the decision maker, and that this value is 

based on an assessment of the gains and losses possible through that choice. Based on 

this theory, the utility of the health state [U(x)] assessed by the SG is equivalent to the 

probability of gain (e.g. perfect health, hi), plus the probability of loss (e.g. death, hj) at 

the point of indifference. Therefore, U(x) = (hi)(p) + (hj)(1-p). The scale is based on death 

(hj) having a utility of zero, and perfect health (hi) having a utility of 1.0, so that U(x) = p.  

 

For each of these utility elicitation methods, it is assumed that valuations based on 

disease severity (VAS), time (TTO), money (WTP), human life (PTO) or risk taking 

propensity (SG) are directly translatable to the choices decision makers will select when 

deciding between health care options. This has not yet been widely demonstrated, and 

there are limitations to the series of assumptions underlying these tools (e.g. existence of 

a true ‘utility,’ its ability to be measured by these preference assessment methods, and the 

direct relationship between utility or value to health care policy and decisions).  Medical 

decisions are not made based solely on disease severity, risk, or time, but rather 

encompass a complex set of moral and other societal factors in the equitable and ethical 
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distribution of health benefits. Additionally, there are many disease-specific factors that 

cannot be accounted for by utilities or values alone.  A cancer patient in remission who 

lives in a health state valued by society at 0.87 may not be equivalent to a patient with 

arthritis who shares that same score. However, as in all research, the purpose and goals of 

the question being asked must be taken into consideration when selecting how best to 

assess preferences, and when determining how to use the values or utilities obtained. 

There is no one method that has been shown to be the single ‘gold standard’ or to be 

universally valid across all economic and decision making settings. 

 

Each direct preference elicitation method provides very different results. A comparison 

study of a VAS, SG, TTO, and WTP methods found the mean correlations across a 

variety of health states to be very low (Table 3.3). Therefore, the obtained values for 

identical health states are not directly comparable across methods. This is in large part 

due to the different, or undefined, underlying theoretical foundations of each instrument 

or method from which the scores are derived. Although much work has attempted to 

define algorithms to transform scores across instruments (e.g. VAS to SG or TTO to SG) 

(Krabbe, Essink-Bot et al., 1997; Robinson, Loomes et al., 2001), none have succeeded 

across all conditions, suggesting the lack of a direct, stable relationship between 

elicitation methods. This is to be expected, as there is minimal theoretical rationale for 

any association between the VAS, TTO, SG and WTP approaches (e.g. emphasis on 

severity, time, risk, and money, respectively). 
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Table 3.3. Correlations—direct preference elicitation methods (Krabbe, Essink-Bot et al., 

1997) 

 SG VAS TTO
VAS 0.22   
TTO 0.69 0.23  
WTP 0.15 0.25 0.18 

 

 

Indirect assessment of preference values 

Preference values can be assigned to health states by administering preference-based 

quality of life instruments. These instruments can measure the health of the respondent, 

and have associated preference values for each possible health state as determined from 

prior studies.  In general, instruments to measure quality of life are patient-reported and 

fall into two categories: general and disease-specific. General instruments include global 

assessments of physical and social functioning, mental health, and general health 

perceptions. Disease-specific instruments are developed to assess specific attributes of a 

disease or illness of interest, and are not generally associated with preference values. 

Indirect measurements do not only assess the values or utilities of the respondent, but 

enable one to apply preference values from population samples to a respondent’s self-

reported health status.  

 

Commonly used general preference-based instruments include the Quality of Well-Being 

(QWB) Scale, the EuroQol Five Dimension (EQ-5D), and the Health Utilities Index 

(HUI). The most widely used general profile-based measure is the Short Form-36 (SF-36). 

A preference-based measure has been developed to be used with the SF-36, a scale called 



 
 
 

93 

 

the SF-6D. This is far from an extensive list; however, these represent a selection of those 

that have been thoroughly validated and are being used in a variety of settings and 

populations (Kopec and Willison, 2003). 

 

The QWB is comprised of three scales (mobility, physical activity, and social activity) 

and assesses 26 specific problems (58 are addressed in the self-administered version) 

(Kaplan, 1982; Coons, Rao et al., 2000). The domains of health are combined to provide 

a single health score ranging from 0.00 to 1.00 (with 1.00 being perfect health). The 

QWB contains preference-based values for functional ability and symptoms, but is 

specifically designed to assess actual functional ability, not respondent perceptions. The 

QWB score is largely dependent on symptom assessments, and may or may not be 

appropriate depending on the population to which it is to be administered (Kopec and 

Willison, 2003). The preference values associated with QWB scores were obtained from 

a sample of approximately 600 individuals from the San Diego metropolitan region 

(California, U.S.).  The QWB is somewhat limited in that it is longer and more 

complicated to administer in comparison to other instruments. 

 

The EQ-5D is comprised of two distinct parts (Kind, 1996). The first part measures five 

dimensions of health: mobility; self-care; usual activity; pain/discomfort; and 

anxiety/depression. Respondents rate themselves on each dimension as having no 

problem, some problem, or an extreme problem in that area of their health. No problem 

responses are scored ‘1’, some problem is scored as ‘2’, and extreme problem is scored a 



 
 
 

94 

 

‘3.’ An individual health state based on the EQ-5D is represented by a 5-digit sequence of 

1s, 2s, and/or 3s. A person who has no problems in any measured dimension would then 

have the health state coded ‘11111,’ which represents a ‘1’ for each of the five health 

states. A person who has extreme problems in all dimensions would have a health state 

coded ‘33333.’ There are a total of 243 health states possible through a variety of 

combinations of 1s, 2s and 3s across these five dimensions.  The EQ-5D also provides 

population-based value scores for each of the 243 health states. The available value sets 

as of 2007 are listed below in Table 3.4, including the method by which the value score 

was obtained.  

 

Table 3.4. Value Sets Available for the EQ-5D (www.euroqol.org)  

Country N  Valuation method 
Belgium 548   EQ-5D VAS 
Denmark 1,179   EQ-5D VAS 
Denmark 1,332   TTO 
Europe 6,870   EQ-5D VAS 
Finland 928   EQ-5D VAS 
Germany 339   EQ-5D VAS 
Germany 339   TTO 
Japan 543   TTO 
New Zealand 919   EQ-5D VAS 
Netherlands 298   TTO 
Slovenia 370   EQ-5D VAS 
Spain 294   EQ-5D VAS 
Spain 975   TTO 
UK 3,395   EQ-5D VAS 
UK 3,395   TTO 
US 3,773   TTO 
Zimbabwe 2,384   TTO 
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The second part of the EQ-5D is a 20 cm VAS on which the respondent is asked to rate 

his or her own health (EQ VAS). The lower anchor on the scale is marked at zero as the 

‘worst imaginable health state’ and the top anchor is at 100 as the ‘best imaginable health 

state.’  The EQ-5D generally takes about five minutes to complete and is self-

administered. 

 

The HUI is based on multiplicative multi-attribute health theory (Torrance, Furlong, et al., 

1995; Torrance, Feeny, et al., 1996), described in more detail below. The most recent 

version, the HUI3, has both a health status classification and preference-based scoring 

system. The HUI3 assesses eight domains of physical capacity: vision; hearing; speech; 

ambulation; dexterity; emotion; cognition; and pain. Each attribute has five or six levels 

from which the respondent has to select, resulting in 972,000 possible health states that 

are each ranked with a utility score from zero (dead) to 1.0 (perfect health). As an 

example of the items in the HUI, the domain of speech provides the following five 

options: (1) able to be understood completely when speaking with strangers or friends; 

(2) able to be understood partially when speaking with strangers but able to be 

understood completely when speaking with people who know me well; (3) able to be 

understood partially when speaking with strangers or people who know me well; (4) 

unable to be understood when speaking with strangers but able to be understood partially 

by people who know me well; and (5) unable to be understood when speaking to other 

people (or unable to speak at all).  Utility function scores were derived based on VAS and 

standard gamble (SG) assessments of a Canadian general population sample (Feeny, 
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Furlong et al., 1995). Because of its foundation in multi-attribute theory, unlike the other 

preference-based measures that use an additive approach to aggregate utility scores, the 

HUI3 accounts for interactions among symptoms and applies a multiplicative model to 

obtaining utility scores (Kopec and Willison, 2003). However, much work has yet to be 

done to understand how individuals or populations integrate sets of limitations—it may 

be far more complex than proposed in the valuation of HUI3 states. 

 

Unlike the EQ-5D, QWB or HUI, which were designed to be preference-based, the SF-36 

provides a health profile that can be used for patient assessment and monitoring. The SF-

36 was developed by the RAND Corporation within the Medical Outcomes Study (MOS) 

(Coons, Rao et al., 2000). The MOS was a multi-site, longitudinal study designed to 

assess differences in patient outcomes. The SF-36 assesses health in eight dimensions: 

physical functioning; role limitations due to physical problems; role limitations due to 

emotional problems; bodily pain; general health perceptions; vitality; social functioning; 

and mental health. In addition, there is an item to assess perceived change in health. The 

SF-6D was developed to adapt profile information from the SF-36 to obtain preference 

values (Brazier, Roberts et al., 2002). The SF-6D includes six health dimensions: 

physical functioning; role limitations; social functioning; pain; mental health; and vitality, 

assessed from 11 items of the SF-36, for a total of 18,000 potential health states. Of these 

states, 249 were valued by 611 respondents (6 states each respondent, a mean of 15 

values elicited for each state).  

 



 
 
 

97 

 

These instruments assess utilities quite differently because of the questions asked, and the 

complexity of those questions. This results in poor correlation between instruments 

(Table 3.5). 

 

Table 3.5. Correlation coefficients--QOL preference-based instruments  

 EQ-5D SF-6D HUI3 
EQ-5D    
SF-6D 0.45a, 0.69b   
HUI3 0.67 b 0.72 b  
VAS 0.41 b 0.46 b 0.45 b 
a van Stel and Buskens, 2006 
b McDonough, Grove et al., 2005 

 

Indirect assessment methods use the values obtained from a sample of the general 

population to determine the utility of health states. These values can then be applied to 

the health states of any individual or patient population. However, there is discrepancy 

between how ‘society’ values a health condition and the values held by an individual 

experiencing that health condition. In general, individuals with a health condition tend to 

value their own health state statistically significantly higher than healthy individuals 

value that health state (Sun, 2000; Ubel, Loewenstein et al., 2003; Damschroder, 

Zikmund-Fisher et al., 2005; Ubel, Loewenstein et al., 2005).  

 

These discrepancies may be in part due to psychological adaptation, which occurs in all 

aspects of life, including health.  Ubel, et al. (2005) provide a variety of scenarios that 

demonstrate psychological adaptation.  For example, individuals may relocate from a 

cold, damp northern U.S. to a location with continuous sun and pleasant weather. At first, 
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this person is likely to focus on the weather quite a bit by comparing the weather to the 

north, calling friends to express how wonderful the weather is, and so on. But over time, 

this will decrease and much less attention will be given to weather as one adapts to 

moderate temperatures and sun every day. Over time, the relative value or importance of 

the weather as a feature of daily life will decline.  A similar phenomenon occurs when 

trying to assess individual happiness.  One study showed that happiness was highly 

relative: lottery winners and accident victims tended to rate their own happiness very 

similarly (Brickman, Coates et al., 1978).  Although certain events, such as trauma or 

financial gain, may induce short term sadness or happiness, there is a leveling off effect 

over time. In health, behavioral research demonstrates that individuals fail to consider 

adaptation to either positive or negative conditions that may occur over time (Ubel, 

Loewenstein et al., 2005).  When healthy individuals consider suboptimal health 

conditions, there is a focus on the illness and its immediate negative effects, without 

acknowledging that many routine activities may continue (e.g. talking with friends, 

watching television, playing games, reading a good book), enabling a person with 

disabilities or with serious illness to continue to enjoy many aspects of life.   

 

Decision theories underlying preference elicitation 

The current pilot study is only designed to elicit preference values and utilities. However, 

the current theories from which these values and utilities are obtained hold a variety of 

assumptions that must be understood to accurately interpret the findings of this pilot 

study. Decision makers are thought to make a ‘rational’ decision when one selects the 
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option that offers them the highest expected value (EV) (Trepel, Fox et al., 2005).  The 

expected value is the sum of the probability (p) of the value of expected outcomes (x) as 

shown in Equation 3.1.  In decisions, individuals are thought to maximize value, and will 

be indifferent between options with equivalent expected value. A typical visual analog 

scale preference tool is designed to obtain the expected value of health conditions 

presented to the respondent. 

 

 EV =  ∑ xipi 

Equation 3.1. Expected value  

 

Unlike values, which are associated with choices between certain outcomes, utilities take 

uncertainty or risk into account (Equation 3.2). The utility of an outcome [(u(x)] differs 

from its value (x) due to uncertainty of the outcome. 

 

 EU =  ∑ u(xi)pi 

Equation 3.2. Expected utility 

 

Based on these essential elements of value and utility, ‘rational decision making’ is based 

on the assumption that all decision makers tend to follow a similar process: 

 

1. Define and recognize the problem. 

2. Formulate a complete decision objective. 
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3. Search for information to generate criteria. 

4. Use those criteria to generate alternatives. 

5. Rate how well each criteria met each different alternative. 

6. Compare every score of each of the alternatives. 

7. Make a selection by choosing the alternative with the best score. 

8. Take action on your decision.  

(Weinland, 2001) 

 

Foundations of decision theory 

Although decision theory can be traced to the earliest philosophers, contemporary 

decision theories are founded on work in the last several hundred years. In the mid 1700s, 

Daniel Bernoulli introduced the idea of diminishing marginal utility (Kauder, 1953). This 

concept proposed that there was not a linear relationship between the utility gained from 

wealth [u(w)] and wealth (w), but that the expected utility increased at a decreasing rate. 

In other words, there was a greater increase in initial increases in wealth, but theoretically, 

as wealth infinitely increased, the expected utility from such gains would plateau. In 

other words, the benefit gained from eating a second chocolate chip cookie is much 

greater than from eating a tenth. In health, this would mean that six extra months of life 

under a one-year life expectancy is not equivalent to an extra six months of life with a 30-

year life expectancy (Waugh and Scott, 1998).  The concept of diminishing marginal 

utility has led some investigators to discount health over time. However, the rate at which 

benefits gained lose value over time is not thought to be linear, and may differ widely 
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depending on context, expectations and values, and may in fact be a very different 

construct than diminishing utility (Brouwer and van Hout, 1998). 

 

von Neumann-Morgenstern (vN-M) Expected Utility. Expected utility theory was 

proposed by John von Neumann and Oskar Morgenstern in 1944 to explain rational 

decision making in situations of uncertainty, or when alternatives with different 

probabilities (risks) or uncertainties of outcome are presented. In decision making 

without certain outcomes, individual expectation comes into play (Kahneman, 1979).  

Therefore the vN-M expected utility function (Equation 3.3, which, for simplicity, shows 

a choice between two simple alternatives) is slightly different than was shown previously 

in Equation 3.2. Here, the utility of an outcome [u(x)] is equivalent to the sum of the 

probabilities (p) of gains (hi) and losses (hj) in an uncertain situation.  The standard 

gamble was designed to elicit a vN-M utility. 

 

U(x) = (hi)(p) + (hj)(1-p) 

Equation 3.3. Expected utility function (Drummond, 1997) 

 

Under the assumptions of expected utility, a prospect will only be seen as a gain if what 

is expected to come from it is greater than the value of what one already possesses (or the 

expected utility of the alternative option). In the setting of medical decision making, 

expected utility theory would propose that an individual will assess the various health 

care options, and select the option that is expected to have the greatest utility. This theory 
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also assumes that individuals have perfect knowledge related to the outcomes and their 

probabilities, and that this knowledge is fully used in the choice among alternatives. 

Although most of the work has been done in the field of economics and purchasing 

behaviors, decision and utility theories are increasingly being applied to non-economic 

situations. However, when decision making assumptions are applied to human behavior, 

there is rarely a good fit.  vN-M utility theory assumes that choices are made to maximize 

utility. However, humans do not always seek to maximize utility, and often make choices 

that minimize utility due to a variety of psychosocial factors as previously described.   

Additional inconsistencies with vN-M utility theory are evidenced by the lack of 

exclusively risk seeking or exclusively risk averse behavior among individuals. These 

alternative tendencies may be situation-dependent and not inherent or consistent 

characteristics. For example, risk seeking behavior is common when the certainty 

presented is a loss (e.g. cancer diagnosis), or when the potential gain is large (e.g. chance 

at complete cure with no recurrence). Decision making under the vN-M utility function 

would never explain the success of the Powerball lottery. However, it is not uncommon 

for money to be expended for lottery tickets with a less than one in a billion chance of 

any payoff and a practically complete certainty of loss of all funds expended.  

 

These choices violate utility theory as proposed by von Neumann and Morgenstern, 

because decision makers do not seem to apply a linear decision process. A simple 

comparison of the sum of the benefits to the sum of the risks is not the sole basis for the 

selection among alternatives. In fact, very few human decisions fit expected utility theory. 
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Therefore, many alternative theories have been developed to explain utility as evident in 

human choices and behavior. 

 

Multi-attribute health theory. vN-M utility assumes independence among factors that 

comprise utility. For example, the EQ-5D assesses mobility, self-care, activity, pain, and 

anxiety/depression, as described above. Each attribute is given a coefficient, and each 

coefficient is subtracted from 1.0 to provide a preference value for the overall condition. 

However, this assumes that the value of any one attribute (e.g. pain) is consistent between 

individuals, regardless of the level assigned to the other dimensions (e.g. the coefficient 

assigned to pain is independent of one’s activity level). However, combinations of 

attributes, rather than independent attributes, may have more functional relevance to 

preference assessment. Multi-attribute theory was first promoted by Martin Fishbein in 

the 1960s related to marketing decision making (Bettman, 1975) and later furthered by 

Ralph Keeney and Howard Raiffa in the late 1970s as an extension of vN-M utility 

(Keeney, 1976). Multiattribute theory accounts for interaction among attributes of a 

health state (or product), and suggests that the beliefs and values of the set of attributes 

are what determine overall preference for an outcome (e.g. in part can explain the 

cognitive process of the attitude towards an outcome) (Bettman, 1975). This theory as 

promoted by Keeney and Raiffa (Keeney, 1976) is the basis of the HUI3 valuation 

process as described previously.  
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Prospect Theory. Certainty increases the utility of gains and decreases the utility of losses, 

violating the assumption of consistent preference for certainty. For example, Kahneman 

and Tversky (1979) present the below table describing how differences in perceived gains 

versus losses may result in significantly different preferences. In their study, which has 

been demonstrated in many other settings since, the majority of respondents preferred 

certain outcomes when there was a possibility for gain, but when faced with possible loss, 

respondents preferred the gamble (Kahneman and Tversky, 1979). 

 

Table 3.6. Preferences between positive and negative prospects (Kahneman and Tversky, 

1979)  

          Positive Prospects Negative Prospects 
N=95 (4,000, .80) < (3,000) 

20%      vs     80% 
(-4,000, .80) > (-3,000) 

92%      vs     8% 
N=95 (4,000, .20) > (3,000, .25) 

65%     vs     35% 
(-4,000, .20) < (-3,000, .25) 

42%     vs     58% 
N=66 (3,000, .90) > (6,000, .45) 

86%     vs     14% 
(-3,000, .90) < (-6,000, .45) 

8%     vs     92% 
N=66 (3,000, .002) < (6,000, .001) 

27%     vs     73% 
(-3,000, .002) > (-6,000, .001) 

70%     vs     30% 
  

Prospect theory, developed by Tversky and Kahneman in the late 1970s (Kahneman and 

Tversky, 1979), proposes that the value function is non linear—for gains it is concave, 

and for losses is convex. This proposes that individuals are not consistently risk-seeking, 

risk-averse or risk-neutral, but risk taking propensity changes depending on perspective 

(e.g. whether the prospect is perceived as a loss or as a gain).  
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The shape of the utility function curve is a measure of elasticity. Risk aversion will show 

an elastic curve, whereas risk seeking will be depicted by inelasticity (e.g. very little 

change in outcome will be associated with increasing value). When outcome changes by 

one percent, utility changes at a rate that reflects elasticity. Figure 3.3. demonstrates this 

concept by showing the concavity of the line in risk aversion (e.g. one percent change in 

X is associated by minimal change in Y). Concavity in the risk averse individual is 

compared to the convex shape of the risk seeker. Whereas a risk neutral individual 

demonstrates a linear relationship between increases in outcome and increases in value. 

 

0 10 20 30 40 50
Outcome

Utility Risk Averse Risk Neutral Risk Seeking

 

Figure 3.3. Utility function curve comparison  

 

According to prospect theory, the same individual may switch between risk seeking and 

risk averse tendencies. This suggests that depending on the perspective (also termed 

reference point) of the respondent, very different preferences will be elicited. Rational 
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decision making based on utility theory is unable to explain these perspective or value 

shifts.  

 

Figure 3.4. Hypothetical prospect theory value functions given different reference points 

(Rasiel, Weinfurt et al., 2005) 

 

Utility functions are defined via the reference point, and the slope of the graphical 

representation can describe the marginal utility between outcomes. For example, the 

reference point of having 5 years life expectancy (Figure 3.4) shows a declining marginal 

utility of 20-30 years life expectancy, whereas a reference point of having 30 years life 

expectancy shows a high marginal utility of that same outcome. Therefore, individuals 

are thought to have an S-shaped curve as depicted in Figure 3.5, where they are risk-

seeking in the domain of losses and risk averse in the domain of gains. 
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Figure 3.5. Prospect theory’s S-shape value function (Arkes, 2003) 

 

According to prospect theory, individuals are more discriminating with values relatively 

close to the reference point (steep curve), whereas are less able to discriminate at the 

extremes (e.g. those states with significant gains or significant losses in comparison to the 

reference point). This demonstrates Bernoulli’s concept of diminishing returns at both 

gain and loss extremes. The steep curve in the domain of losses demonstrates risk seeking, 

and the concave line in the domain of gains demonstrates risk aversion. 

 

Under prospect theory, patients will be risk-seeking if the alternatives are seen as losses, 

and will be risk-averse if the alternatives are gains.  Prospect theory may help to explain 

why some patients are highly risk seeking in electing treatment options that are unproven 

and may even be dangerous (Verhoef, de Haan et al., 1994; Rasiel, Weinfurt et al., 2005). 
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Regret Theory. Where expected utility theory assumes that decision makers act to 

maximize utility, and prospect theory explains a non-linear utility function in terms of the 

perspective of the decision maker, loss aversion and differences in values for gains versus 

losses, regret theory has a completely different basis, which is independent of expected 

utility or values held by the decision maker. Regret theory holds that decision makers act 

in a way to minimize the negative outcomes of the decision. There is no utility 

assessment in the decision making process, but nearly the opposite--an assessment of 

potential loss. Some work has demonstrated that individuals act in accordance with regret 

theory in situations in which they are inexperienced, but that anticipated regret declines 

with experience, when one understands the impact of choices due to previous decision 

making (Yaniv, 2000). Therefore, regret theory may be applicable to a newly diagnosed 

cancer patient, but may not be the underlying foundation of decisions in cases of 

recurrent disease, or in patients who have had a role in the decision making process 

related to cancer in family or friends.  

 

In cancer, regret theory holds that a patient will consider the possibility of treatments that 

fail, and would select the option that would have less of an impact in the case of 

treatment failure. In effect, the patient would anticipate a poor outcome and the feelings 

they might have, and act to minimize these feelings in advance (Yaniv, 2000).  

 



 
 
 

109 

 

Subjective Expected Utility 

 "Many idle controversies involving the nature of expectation could be avoided by 

recognizing at the outset that man's conscious actions are the reflection of his 

beliefs and of nothing else." Nicholas Georgescu-Rogen, Ph.D., The Entropy Law 

and the Economic Process, 1971 (cited in Fonseca, 2006) 

 

Inherent to decision making theories and the calculation of expected utility, there is an 

underlying assumption that there are set probabilities. However, a number of theorists 

have proposed that knowledge is not universal, and for any set of alternatives, each 

decision maker may have any set of incomplete knowledge, making the assumed 

probabilities variable between the players. Furthermore, even under the common prior 

assumptions, if all individuals have the same information, they should assume the same 

probabilities among different options. However, this is not always the case as personal 

beliefs or random choice may come into play. Fonseca (2006) provides the example of a 

horse race to illustrate subjective expected utility.  Assume that a number of people are 

betting on a horse race, and all have been provided with the odds and other relevant 

statistics to make their bets. However, not all individuals assume the same probabilities 

or make choices based on common knowledge. Some may bet on a particular horse 

because they like the horse’s name, because the horse carries their lucky number, or for 

any other subjective rationale. Under subjective expected utility theory, it is expected that 

human decision making will rarely and inconsistently fit any predetermined model, 

regardless of perspective, stated probabilities, loss or gain. The multiple factors that 
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contribute to individual beliefs may further be situation or decision specific. In a health 

care decision, a choice between medicine A and medicine B may involve not only the 

stated rate of toxicity versus outcome data or any measurable sociodemographic variable, 

but may be selected by the decision maker simply because the decision maker recalls that 

a neighbor took the medicine and did well with it. There are multiple underlying factors 

within human belief systems that influence decisions. This theory attests that a vN-M 

utility will not exist in nature beyond its written mathematical representation. This pilot 

study will not attempt to examine the components of individual or group preferences, but 

will rather assume there may be any variety of underlying factors contributing to the 

preference value or utility, and it will be accepted at face value. A more detailed review 

of current theories and research related to preference construction is available elsewhere 

(Lichtenstein and Slovic, 2006). 

 

Application of Decision and Utility Theories to Health 

A fundamental issue in decision making is that individuals do not always act in their own 

interests or in others’ best interests (e.g. health outcomes are often compromised due to 

decision making processes).  Less than optimal decisions may be made in part due to an 

over-emphasis on one’s proximal experiences and an under-emphasis on future, past, or 

others’ experiences, as well as a host of circumstantial and emotional influences, as well 

as the perceived responsibility one feels for the potential outcomes of any decision made. 

Furthermore, the psychosocial issues facing a patient may comprise a very complicated 

milieu of influencing factors that are unique to each individual’s circumstances and 
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attitudes (Duric, Butow et al., 2007). These factors may not fit with traditional models of 

rational decision making, such as those based on economic models, and suggests that 

anomalies to decision theories or paradigms may be the norm rather than the exception. 

Medical decision making research is a multidisciplinary approach to understand the 

preferences held by decision makers in an effort to enhance and support clinical decisions 

and policy-making efforts, to develop methods to help clinicians, patients and families 

deal with uncertainties in care, and to develop tools to support the decision process, with 

the ultimate goal of improving health outcomes. 

 

Individuals do not always act to maximize utility, and often do not behave in predictable 

or measurable ways. If the same principles hold in health care decision making, then 

patients may not always make decisions to maximize health, and may at times appear to 

make random choices. Similarly, health care providers also make choices for patient care, 

and they may also not act as health utility maximizers and may not behave independent 

of subjective views. Health is even more complex in that it is not as simple a concept as 

wealth, which can be measured in units (e.g. dollars).  Health is multi-dimensional, 

incorporating many aspects of emotional and physical well being, not only longevity. 

Individuals have different preferences among these various aspects, and may act to 

maximize any single or set of aspects of health over others, depending on individual 

values, or the values of others (e.g. close family members or friends). 
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Furthermore, decision makers may not always be the recipients of care; parents or 

guardians may make choices for minor children or for those unable to make choices on 

their own. Health care decisions also bring forward a complex set of ethical and legal 

issues. Recent cases such as the 15-year legal battle related to the care of Theresa Schiavo, 

who was in a vegetative state due to cardiac arrest and severe brain damage, and the 

decision to perform hysterectomies to retard the growth of severely mentally handicapped, 

in an effort to facilitate long-term care, demonstrate the variety of strong opinions and 

arguments that surround medical ethics related to health care decisions (Hawryluk, 2006; 

University of Miami, 2006).  

 

Because of the inherent difficulties in assessing true utility, it may seem that the venture 

is too lofty a task. However, the fundamental tenets of decision making theories are 

applicable, even if there is a certain degree of randomness due to subjectivity and bias. 

There may, however, be systematic, measurable features of this subjectivity and bias (e.g. 

emotion, pain, omission bias). In any health care setting, each decision maker enters the 

decision process with a complex set of objective and subjective influences. These will 

never be removed from human decisions. However, identifying the influences that have 

the greatest impact on choice, and creating awareness of those factors, may lead to ways 

to improve the decision making process that reduces patient emotional burden, improves 

communication, and results in improved health outcomes.   
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The choices made by patients may appear ‘irrational’ to an individual with a different 

history who is not impacted by the same physical and psychosocial influences. Therefore, 

research cannot conclude that a subjective, incompletely processed choice selection is 

incorrect, but may simply explain the choice for that individual, while providing 

information that may improve the decision making process.  The refusal to continue a 

non-aggressive chemotherapy regimen where there is a reasonable chance for remission 

(as opposed to sure disease progression) does not fit most rational decision making 

models, and goes against the logic of many.  However, there are many values and beliefs 

that are held by the decision maker that will be long debated by ethicists in the right to 

choose. Decision making research in cancer can, however, identify those barriers that can 

be overcome through improved information exchange to facilitate the decision making 

process. 

 

Decision making and ovarian cancer 

Cancer is not one disease but a general category of thousands of very different diseases. 

There are differences in both mortality and morbidity risk, as well in the populations 

associated with these diseases (Table 3.7). Therefore, it is unlikely that results from one 

population are translatable to another (e.g. breast or prostate cancer preference research 

may not be applicable to ovarian cancer patient populations).  
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Table 3.7. Major cancers diagnosed in the U.S. – comparison of diseases (NCI, 2004; 

ACS, 2007) 

 Annual 
incidence 

Mean age at 
diagnosis 

(SEER data) 

5-yr survival 
(SEER data) 

% male 

Prostate 218,890 68.0 99.9% 100% 
Testicular 7,920 34.0 95.7% 100% 
Melanoma (skin) 59,940 58.0 91.2% 57% 
Breast 180,510 61.0 88.5% 1% 
Colon 112,340 73.0 64.1% 49% 
Ovarian 22,430 63.0 44.7% 0% 
Lung 213,380 70.0 15.0% 54% 
Pancreas 37,170 72.0 5.0% 51% 

 

Very little preference or decision making research has been done in the ovarian cancer 

patient population. The studies published as of 2007, based on a MedLine review, are 

summarized below in Table 3.8.  

 

Table 3.8. Summary of ovarian cancer preferences-related research 

Author (Year) Study sample Primary 
objectives 

Primary findings 

Calhoun, et al. 
(1998) 

15 patients 
10 physicians 

Questionnaire 
based on TTO 
concept related to 
specific toxicities 

Patients and physicians had 
statistically different scores 
for moderate to severe 
toxicities, but not for mild 
toxicities  

Dranitsaris, et al. 
(2004) 

Ovarian cancer 
patient 
surrogate 
sample (70 
pharmacists and 
nurses) 

Willingness to pay, 
cost-benefit 
analysis 

Based on surrogate 
responses, authors 
concluded patients prefer 
treatment with docetaxel 
over paclitaxel  
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Table 3.8., continued 
Author (Year) Study sample Primary 

objectives 
Primary findings 

Elit et al. (1996) 12 patients 
(stage III-IV) 

To test a new 
decision making 
tool 

Respondents preferred 
paclitaxel-cisplatin over 
cyclophosphamide-cisplatin 
with the tool 

Ortega et al. 
(1997) 

20 patients 
40 healthy 
volunteers 

Preferences elicited 
using TTO for a 
cost utility analysis 

Paclitaxel-cisplatin regimen 
provides progression-free 
survival benefit at 
reasonable cost 

Stein, et al. 
(2007) 

38 healthy 
individuals 

To elicit 
preferences for 
ovarian cancer 
health states using 
the SG 

Ovarian cancer health states 
utilities ranged from 0.685 
to 0.977, but some ranked 
states as low as 0.125 
among healthy respondents 

Stewart, et al. 
(2000) 

105 patients Survey to ask what 
factors were 
important in 
decision making 

80% of women want 
detailed information about 
their disease; 60% want to 
share decision making with 
physician throughout the 
health care process 

Sun, et al. (2000) 34 patients 
(stage III-IV) 

12 side effects 
were rated on the 
VAS and TTO at 
two points during 
treatment 

Patients more averse to 
nausea/vomiting than other 
side effects. Results were 
stable over time. 

Sun, et al. (2002) 23 women with 
personal+family 
history of breast 
or ovarian 
cancer 
11 women with 
family history 
of cancer 
19 women with 
no cancer 
history 

To compare SG 
and TTO values for 
11 hypothetical 
cancer health states 

Women with history of 
cancer rated states higher 
than did individuals with 
family history alone or than 
controls. TTO gave 
significantly higher scores 
than SG. 

Sun, et al. (2005) 70 patients 
(stage I-IV) 

To rank order 27 
health states on the 
VAS 

Worst states included death 
and severe 
nausea/vomiting; best states 
included perfect health, 
remission and control of 
nausea/vomiting 
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Table 3.8., continued 
Author (Year) Study sample Primary 

objectives 
Primary findings 

Ziebland, et al. 
(2006) 

43 patients 
(stage 
unknown) 

Qualitative 
interviews about 
decision making 
processes 

There is a lack of clarity 
about the decision making 
process and how to express 
choices or preferences 

 

Of all the studies, only three specifically asked patients about their preferences for care 

for potential application to medical decision making (Calhoun, Bennett et al., 1998; Sun, 

Bodurka et al., 2002; Sun, Bodurka et al., 2005). Only two of the studies published to 

date have addressed patient preferences for treatment regimens:  1) Ortega and colleagues 

(1997) compared two treatment regimens in a cost-utility analysis, with only one third of 

the preference values of the analysis elicited from ovarian cancer patients; and 2) Elit and 

colleagues (1996) tested a cancer decision making support tool among ovarian cancer 

patients.  To date, the only known published studies that have directly elicited 

preferences exclusively from patients or their physicians have limited the focus to 

specific toxicities that are experienced in a variety of treatment regimens. However, there 

was an abstract report by Sun and colleagues (Sun, et al., 2006) of a study that did elicit 

patient preference values, although this study results have not yet been published, 

limiting the use of these findings.  There is a need to understand the values and 

preferences ovarian cancer patients and their physicians to begin to understand the 

dynamic underlying the decision making process, as it is unknown at this time. 
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CHAPTER 4: METHODOLOGY 

 

This pilot study was designed to obtain preference values and utilities from patients and 

oncologists of possible outcomes of ovarian cancer therapy. These values are based on 

current definitions of expected value and vN-M expected utility as discussed in Chapter 

3. There may be various factors and contextual influences that contribute to the values 

and utilities obtained in this study, and it is expected that these factors do exist. However, 

this study was not designed to test or investigate these factors or influences, but rather to 

understand that there are multiple factors that may influence reported preferences, and to 

accept the patient- and oncologist-reported preferences at face value without judgment 

related to the potential underlying influences. 

 

This study examined preference data obtained from a two-study project that was 

approved by the University of Arizona Institutional Review Board (IRB). Phase I of this 

project was a patient study (IRB approval number B05.223), and phase II of this project 

was a physician study deemed exempt from IRB review (internal study number E18022). 

The work on this project was funded by a small faculty grant from the Better Than Ever 

Fund through the Division of Women’s Cancers, Arizona Cancer Center from 09/23/2004 

through 06/30/2007.  
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Objectives – Phase I (Patient Study) 

The goal of phase I of this pilot study was to obtain quantitative evaluations of ovarian 

cancer patient preferences for cancer care. 

 

Overall Aims:  

1.1 To determine how patients rate specified health states, specific to ovarian cancer, 

along a subjective continuum from ‘best’ to ‘worst;’ and 

1.2 To determine how patients trade off the benefits of cancer treatment with the side 

effects of cancer treatment. 

 

This study was designed to obtain pilot data for exploratory analyses to evaluate patient 

preferences for their care (e.g. to explore preferences among patients and to explore 

potential explanations for differences or similarities). No medical treatments or therapy 

was administered or evaluated in this study. 

 

Hypotheses—Phase I (Patient Study) 

The null hypotheses tested were as follows: 

 

H1: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the visual 

analog scale. 
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H2: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

standard gamble. 

Rationale for Hypotheses 1 and 2: It first must be determined if the six 

hypothetical health states were valued similarly or differently by respondents. 

Previous work suggests that patients do value various health outcomes differently 

(Calhoun, et al., 1998; Sun, et al., 2000; Sun et al., 2002; Sun et al., 2005).  This 

suggests that patients do prefer some outcomes over others. Hypotheses one and 

two will assess if there are differences in the rank preference value of each 

ovarian cancer hypothetical health state developed for this study and will assess if 

there are differences in the amount of risk a patient would be willing to take 

related to each hypothetical health state in hypotheses 1 and 2, respectively. 

 

H3: There is no equivalence in patient valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 

Rationale for Hypothesis 3: Previous work has shown poor correlation between 

the standard gamble and visual analog scale (r = 0.15, p<0.05, King, et al., 2005; 

r=0.39, p=0.003, Postulart and Adang, 2000).  In a study at M.D. Anderson 

Cancer Center, VAS values and SG utilities were significantly different as 

measured by cervix cancer patients (Sun, Borden, et al., 2002). However, the 

values and utilities obtained by the VAS and SG, respectively, are very dependent 

on the health states being assessed, interviewer or framing effects, as well as 
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characteristics of the population to whom the tools are administered. In this study, 

there was a single interviewer using a standardized script, and all patients 

completed both the visual analog and standard gamble for the same set of six 

hypothetical health states. Therefore, it is possible that some of the confounders 

that may have contributed to the lack of correlation have been controlled. It is of 

interest to examine if there are differences between values (as measured by the 

VAS) and the utilities (as measured by the SG) in this study population, or if the 

poor correlation seen in other studies is found here as well. 

 

H4: There is no difference in the societal valuation of patient self-reported EQ-5D health 

states for patients currently receiving chemotherapy as compared to those under 

surveillance. 

Rationale for Hypothesis 4: The EQ-5D is an attractive instrument for health 

preference research due to many reasons, including its ease of administration, the 

availability of societal values for the health states, and population-specific values 

(e.g. U.S., U.K.). Although it is a general instrument and was not designed 

specifically for use in the cancer patient population, it has been widely used in a 

variety of cancers. These studies were summarized in a systemic review of EQ-

5D and cancer studies (Simon, et al., 2007). The EQ-5D has primarily been used 

in studies of lymphoma and breast and gastrointestinal cancers. Neither studies 

using the EQ-5D as an outcome measure nor studies assessing its reliability or 

validity have done so specifically in the setting of ovarian cancer. EQ-5D index 
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scores for a variety of cancers ranged from 0.33 to 0.93 (Simon, et al., 2007). This 

heterogeneity suggests that the EQ-5D is sensitive to different diseases and 

therapeutic regimens. It would be expected that cancer treatment would impact 

quality of life.  Previous research has consistently demonstrated differences in 

patient health-related QOL during chemotherapy as compared to patients not 

receiving chemotherapy using a variety of instruments, suggesting that the decline 

in patient reported quality of life is significant, but short term (Tenvergert, 

Rodenhuis, et al., 2001; Bezjak, Tu, et al., 2004; Wenzel, Huang, et al., 2007). 

Hypothesis 4 seeks to explore if the EQ-5D may be sensitive enough to 

distinguish between the patients receiving chemotherapy and those only under 

surveillance in this study, to provide more information about the use of the EQ-

5D in ovarian cancer research.  

 

H5: There is no difference in patients’ self-reported health status using the EQ-5D visual 

analog scale for patients currently receiving chemotherapy as compared to those under 

surveillance. 

Rational for Hypothesis 5: As discussed previously related to prospect theory, the 

respondent’s reference point (generally defined as the patient’s perceived current 

health) is an important consideration to explain risk-seeking or risk-averse 

tendencies in decision making (Kahneman and Tversky, 1979). To explore if 

there are possible differences in the reference point between patients receiving 

chemotherapy as compared to those who are only under surveillance, self-
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reported health status will be compared between groups. It is difficult to predict in 

which direction these differences might fall. Participants under surveillance may 

experience more distress related to the fear of recurrence (Howell, Fitch et al., 

2003) and participants receiving chemotherapy may experience more 

physiological factors related to treatment (Sun, et al., 2005; Lakusta, et al., 2001), 

both of which could impact quality of life. 

 

H6: There is no difference in self-reported health state values between the visual analog 

scale in the context of the hypothetical health states and the EQ-5D visual analog scale 

without the context of the hypothetical health states. 

Rationale for Hypothesis 6:  As discussed in Chapter 3, framing may have a 

considerable impact on patient response (Froberg and Kane, 1989a; van Osch, et 

al., 2006). In this study, each patient was asked to rank her own health on two 

visual analog scales. At the beginning of the study visit, patients were asked to 

rank their own health among the hypothetical health states. The final activity of 

the study involved a visual analog scale that did not include the hypothetical 

health states. This hypothesis was designed to examine potential differences in 

patient self-reported health status that may be in part attributed to framing effects 

of the hypothetical health states.  
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Development of Health States 

The primary theme this study was based on an earlier meta-analysis of front-line ovarian 

cancer therapy. This study sought to gain additional insight into the patient and provider 

preferences related to toxicity and therapeutic benefit. 

 

Treatment-related adverse events 

This study was not designed to evaluate preferences among specific toxicity profiles, but 

rather overall health states that could be associated with ovarian cancer therapy. Therapy 

is associated with a number of side effects that differ between therapeutic regimens. 

Among those toxicities, gastrointestinal toxicity was selected for inclusion in the health 

states because it was statistically significant in the meta-analysis of intravenous versus 

intraperitoneal cisplatin therapies in ovarian cancer (Hess, Benham-Hutchins, et al., 

2007), and because prior work has demonstrated that gastrointestinal toxicities and 

neurotoxicities are among the most troublesome to patients (Sun, Bodurka et al., 2002; 

Dranitsaris, Elia-Pacitti, et al., 2004; Sun, Bodurka, et al., 2005), as discussed in Chapter 

2.  Neurotoxicity becomes an issue with the intraperitoneal cisplatin-intraperitoneal 

paclitaxel regimen of GOG 172.  In keeping with the issues of intraperitoneal therapy as 

is currently being administered in the clinic (GOG 172 regimen), neurotoxicity was also 

included. To identify the wording of these toxicities, a variety of ovarian cancer 

survivorship internet chat rooms were browsed. Verbatim phrases related to 

gastrointestinal toxicity and neurotoxicity from ovarian cancer patients was lifted from 



 
 
 

124 

 

these public-domain discussion forums and included as bullet points in the hypothetical 

health states.  

 

Treatment efficacy 

To avoid introducing length-of-life for survival benefits in the standard gamble, the CA-

125 level (discussed in Chapter 3) was used as an indicator of therapeutic benefit in the 

description of the hypothetical health states. Secondly, physician opinion was included to 

suggest treatment efficacy, as patients would typically have both CA-125 and physician 

opinion available in any real-life decision making process. 

 

Emotional well-being 

It has been identified that hypothetical health states necessarily contain elements of 

emotional health. Therefore, additional phrases were included related to emotional well 

being. These included descriptive phrases described feelings of optimism, depression, or 

anxiety. 

 

Each of these categories was organized to reflect varying levels of:  1) adverse events; 2) 

treatment efficacy; and 3) emotional well being. 

 

According to Torrance and colleagues (2001), the maximum number of health states that 

should be simultaneously valued on the VAS assessment is six. Therefore, this study 

developed six hypothetical health states incorporating these categories as follows: 



 
 
 

125 

 

 

Health State 1.  low adverse events (AE), low treatment efficacy (TE), poor 

emotional well-being (EWB);  

Health State 2. low-moderate AE, low TE, moderate EWB; 

Health State 3. moderate-high AE, moderate TE, poor EWB;  

Health State 4. high AE, moderate TE, positive EWB; 

Health State 5. extremely high AE, high TE, positive EWB; and 

Health State 6. extremely high AE, high TE, poor EWB 

 

These health states were worded and organized to be as clinically realistic as possible. 

The final six health states then underwent review by an outcomes expert, a medical 

oncologist, a gynecologic oncologist for clinical and theoretical accuracy. A lay person 

read the cards to ensure clarity of wording and to ensure the health states were 

understandable to a non-expert.  When finalized, these six health states were then 

included in the study protocols for both phase I and phase II of this project to ensure 

consistency between studies. The six final health states are presented below in Figures 

4.1-4.6. 
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• Sometimes I feel tired, but otherwise I feel pretty good most of the 
time 

• I feel a little bit of tingling or numbness in my toes and fingers 

• I still participate in many activities such as daily chores and social 
events with family and friends 

• My CA-125 is not dropping during treatment and may even be rising 

• My doctor wants to try another treatment since this one is not working 
for me 

• I am very depressed and helpless due to my current health condition, 
and am very anxious about the future 

 

Figure 4.1. Card for Health State 1--low adverse events (AE), low treatment efficacy 

(TE), poor emotional well-being (EWB) 

 

• My white blood cell counts are very low, so I have to be very careful 
that I don’t get an infection 

• Most of the time I don’t have the energy to go for a walk or work 
around the house because I tire very easily 

• I sometimes experience body aches that limit my activity and restrict 
my time with family and friends 

• I occasionally feel nauseous 

• My CA-125 is not dropping during treatment and may even be rising 

• My doctor wants to try another treatment since this one does not 
seem to be working for me 

• I feel anxious about the future 
 

Figure 4.2. Card for Health State 2--low-moderate AE, low TE, moderate EWB 
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*• My white blood cell counts are very low, so I have to be very careful 
that I don’t get an infection 

• Most of the time I don’t have the energy to go for a walk or work around 
the house because I tire very easily, I even am too tired to spend time 
with family and friends 

• My fingers and toes feel numb; my body aches almost every day and 
now I am taking painkillers that make me dizzy 

• I often feel nauseous and lose my appetite. Sometimes it’s so bad I 
vomit. 

• My treatment is sometimes rescheduled because I am not well enough 
for chemotherapy. 

• My CA-125 has dropped significantly during treatment to about 35, 
where it has stayed 

• My doctor wants me to stay on this treatment for now, but we might 
need to change to new medications in the future 

• I feel very depressed and helpless due to my current health condition, 
and am very anxious about the future 

 

Figure 4.3. Card for Health State 3--moderate-high AE, moderate TE, poor EWB 

 

• I have very little energy to do even the basic tasks 
• I am too tired to spend any time with family and friends or participating 

in activities I enjoy 
• I often experience abdominal pains, frequently feel nauseous and vomit 

often 
• My body aches every day and now I am taking painkillers that make me 

dizzy 
• My cancer treatment takes up most of my time and I spend a lot of time 

at the hospital/clinic to undergo medical tests 
• My treatment is rescheduled so often I can’t keep track anymore 
• My CA-125 has dropped significantly during treatment to about 35, 

where it has stayed 
• My doctor wants me to stay on this treatment for now, but we might 

need to change to new medications in the future 
• I am optimistic about the future and am hopeful that my health will not 

worsen and may improve  
 

Figure 4.4. Card for Health State 4--high AE, moderate TE, positive EWB 
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• I have very little energy, I am too tired to spend any time with family 
friends or participating in activities I enjoy 

• I take medications to help with the numbness in my hands and feet 
• I feel bloated all the time, often experience abdominal pains, frequently 

feel nauseous, and vomit often. There are many days I can’t eat 
anything at all. 

• My cancer treatment takes every moment of my time. I am often 
hospitalized for dehydration and nausea 

• My body aches constantly and now I am taking painkillers that make 
me dizzy and limit what I can do 

• My CA-125 has dropped significantly during treatment and has stayed 
consistently below 10 

• My doctor says that my prognosis looks good and the treatment is 
working 

• I am optimistic about the future and am hopeful that my health will not 
worsen and may improve  

Figure 4.5. Card for Health State 5-extremely high AE, high TE, positive EWB 

 

• I have very little energy, I am too tired to spend any time with family 
friends or participating in activities I enjoy 

• I take medications to help with the numbness in my hands and feet 
• I feel bloated all the time, often experience abdominal pains, frequently 

feel nauseous, and vomit often. There are many days I can’t eat 
anything at all. 

• My cancer treatment takes every moment of my time. I am often 
hospitalized for dehydration and nausea 

• My body aches constantly and now I am taking painkillers that make 
me dizzy and limit what I can do 

• My CA-125 has dropped significantly during treatment and has stayed 
consistently below 10 

• My doctor says that my prognosis looks good and the treatment is 
working 

• I am very depressed and helpless due to my current health condition, 
and am very anxious about the future 

 

Figure 4.6. Card for Health State 6-extremely high AE, high TE, poor EWB 
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Inclusion and exclusion criteria—Phase I: 

The inclusion and exclusion criteria for patients enrolled to phase I of this pilot study 

were as follows: 

 

Inclusion Criteria 

• Histologically or pathologically confirmed diagnosis of Stage III-IV epithelial 

carcinoma of the ovary cancer or primary peritoneal carcinoma; 

• GOG Performance Status of 0, 1, or 2; 

• Able to comply with all aspects of the study; 

• Able to read and understand English; 

• Cognitive function within normal range as determined by the oriented x 3 

(time, person, place) criteria; 

• Signed IRB-approved informed consent and HIPAA authorization form; and 

• Females ≥ 18 years of age. 

Exclusion Criteria 

• History of head injury with GCS < 13; 

• Patients whose circumstances at the time of entry into the protocol do not 

permit completion of study; and 

• GOG performance status of 3 or 4. 

 

It was planned that 25 patients receiving chemotherapy and 25 patients under surveillance 

(patients not receiving chemotherapy) would be enrolled to phase I of this study. This 
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estimate was based on prior pilot studies, which generally enroll 30 patients, a smaller 

sample than planned for this study), and assuming a two-sided test and 80 percent power, 

that the following sample sizes would be needed to see the correlations presented in 

Table 4.1. 

 

Table 4.1. Correlation detectable by sample size (Bell, et al., 2002): 

Correlation Sample Size 
0.4 47 
0.5 30 
0.6 20 

 

Post-hoc power analyses for tests of statistical significance, based on the data obtained 

from this study, were planned. 

 

Study Procedures—Phase I: 

IRB Approval 

The study protocol, consent form, HIPAA consent form, authorization for release of 

medical information, and recruitment brochures, and related study materials (Appendices 

I and II) were submitted and received scientific approval through the Arizona Cancer 

Center’s Scientific Review Committee (SRC). This committee assures the 

methodological and scientific integrity of all research conducted at the Center, and is 

required of any study procedures conducted by Cancer Center members or involving 

Cancer Center patients or resources.  Following SRC approval, these documents were 

then submitted to the University of Arizona Institutional Review Board (IRB). This study 
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was deemed behavioral and was reviewed and approved through the Behavioral Research 

IRB (Appendix VI). 

 

Recruitment 

Following receipt of documentation of IRB approval, subject recruitment was initiated 

through the Arizona Cancer Center clinic in Tucson, and through brochures that were 

distributed within the Arizona Health Sciences Center and Tucson and Phoenix ovarian 

cancer care clinics, as well as among support groups and other survivorship resources. 

Permission from each organization was obtained prior to placement or distribution of 

brochures. All study brochures received IRB approval prior to distribution. All patients 

were identified by the treating physician or through self-referral to the study.  Study visits 

were scheduled in a private interview room (2913) in the Arizona Cancer Center. In cases 

where patients requested alternative meeting locations, study visits were conducted at the 

location of the participant choices (e.g. library, patient home, and infusion suite during 

waiting periods). 

 

Study Visit 

A Human Subjects Committee (HSC)/Institutional Review Board (IRB) approved 

consent form was reviewed with the patient prior to the initiation of any study 

procedures.  Any questions are answered, and all sections of the consent were reviewed 

with the potential participant before signing.  The patient was informed that duration of 

study participation was approximately one hour.  A copy of the signed consent form was 
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given to the participant.  In addition to the study consent, the patient was required to sign 

the approved Health Insurance Portability and Accountability Act of 1996 (HIPAA) 

Authorization Form, as study procedures were performed in an organization subject to 

this Federal Law (e.g. Arizona Cancer Center). Following these consenting procedures, 

an Initial Eligibility Form (Appendix II) was completed to determine if the patient was 

eligible to participate in the study. Patients were considered to be receiving chemotherapy 

if they had been prescribed and had received at least one, but not all, courses of 

prescribed chemotherapy treatment. This did not include other potential medications (e.g. 

hormonal therapy, palliative care, or radiation). All patients not meeting the criteria for 

receiving chemotherapy were considered to be under surveillance. Each eligibility 

criterion was reviewed with the patient to make an initial determination of eligibility for 

this study. 

 

To confirm the diagnosis of ovarian cancer and to obtain the stage of and time from 

diagnosis, the patient was required to fill out a standard authorization to release medical 

records.  Once the date of diagnosis, disease site, and stage of disease was confirmed and 

transcribed to anonymized study forms and verified for accuracy, the copies of medical 

records received were shredded to protect participant privacy.  All study-related records 

and documentation were stored in locked file cabinets in a private office in the Arizona 

Cancer Center. All transcribed forms were maintained in this same location. 
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Participants deemed eligible on the Initial Eligibility Form were asked to provide their 

preferences for the selected health states with both the visual analog scale and by the 

standard gamble technique. To minimize bias, a standard script was used (Appendix III) 

and only one interviewer performed all study visits.   

 

The VAS used was a 20-inch vertical ‘thermometer’ marked from 0 to 100 at equivalent 

increments. The top of the thermometer, above 100, was marked “most desirable” and 

below zero, was marked “least desirable.” This scale was secured to a magnetic board. 

Perfect health was placed at “most desirable.” And death was placed at “least desirable,” 

but respondents were instructed to move death if there were other conditions considered 

less desirable than death in the exercise. Participants were provided with magnetized 

cards/arrows, and were instructed to place the arrow on the board to indicate their 

preference for the health state relative to the end points. Each arrow was clearly marked 

with a symbol associated with a specific health state card (Figure 4.7), which was affixed 

to the health state card. The arrow was removable to facilitate placement by the 

respondent. Respondents were instructed they could move the arrows at any time, but to 

tell the interviewer when they were finished. 
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Figure 4.7. Example health state arrows 

 

Following completion of the placement of the health state arrows, patients were 

instructed to indicate the location on the VAS for their own current health, using the 

placement of the hypothetical health states as a reference (Figure 4.8). Responses to the 

VAS were recorded on standardized study forms (Appendix II). 

 

 

My Current Health 

 

Figure 4.8. Current health arrow 

 

Following completion of the VAS, which also helped familiarize respondents with the 

health states to be assessed, the SG process was initiated. A chance board, developed by 

Health Utilities, Inc., was used for all interviews. This board is a 13-inch square board, 
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which is color coded to match the perfect health (pink), health state (green), and death 

(blue) cards. There is an internal wheel that can be turned, which displays varying 

probabilities in the color of the card to be assessed (Figure 4.9). The perfect health card 

was placed in the top right clear pocket, and the death card was placed in the top left clear 

pocket. The hypothetical health state to be assessed was placed in the lower pocket. 

 

Figure 4.9. Standard gamble (SG) board 
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In accordance with the standardized script, respondents were first given an example 

health state to assess that was unrelated to cancer. This enabled a trial run of the SG 

technique, identified issues related to the process, enabled further explanation of 

probabilities, and provided an opportunity for questions about the SG before the ovarian 

cancer health states were used.  After the participant’s questions were answered, the 

health states were shuffled and presented one at a time in random order. The first choice 

was one with certainty: a 100 percent chance of perfect health or a 100 percent chance of 

the hypothetical health state. The probabilities of perfect health and death were then 

changed, in a ping-pong manner, alternating between high and low probabilities until a 

state of indifference was reached. SG responses and order of presentation were recorded 

on standardized study forms (Appendix II).  

 

Participants were asked to complete the EQ-5D following the completion of the VAS and 

SG exercises. Following completion of the EQ-5D, each participant was given a Project 

Evaluation Form (Appendix II) and a pre-stamped, preaddressed envelope to complete 

and return at her convenience. 

 

In appreciation of the time donated to this study, each participant was given a book 

entitled “Ovarian Cancer: Your Guide to Taking Control.” This book was recommended 

as a text that many ovarian cancer patients have found useful and informative by the 

director of the IRB at the University of Oklahoma, who is a gynecologic oncologist (Dr. 

Joan Walker, personal communication, 2005).  
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Criteria for endpoint evaluation 

In order to be considered for endpoint evaluation and to be fully deemed eligible, 

participants must have been enrolled to the study and have met all eligibility criteria.  

Participants must have completed the SG and VAS tasks and the EQ-5D questionnaire. 

The patients’ records received were used to verify the diagnosis of advanced ovarian 

cancer (Final Eligibility Form, Appendix II). Only those patients with a confirmed 

pathologic diagnosis of stage III-IV epithelial ovarian cancer were included in the final 

analysis. 

 

Objectives – Phase II (Physician Study) 

The overall goal of phase II of this pilot study was to obtain quantitative evaluations of 

physician preferences for hypothetical health states resulting from ovarian cancer and its 

treatment. 

 

Overall Aims:  

1.3 To determine how physicians rate possible health states, specific to ovarian 

cancer, along a subjective continuum from ‘best’ to ‘worst;’  

1.4 To determine how physicians would trade off the benefits of cancer treatment 

with the side effects of cancer treatment as represented in the health state 

descriptions; 

1.5 To examine differences and similarities between physicians and patients with 

respect to the valuation of health states. 
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This study was designed to obtain pilot data for exploratory analyses to evaluate 

physicians’ preferences for health states associated with ovarian cancer and its treatment.  

 

Hypotheses—Phase II: 

The null hypotheses are as follows: 

 

H7: There is no equivalence in physician valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 

Rationale for Hypothesis 7: Previous work has shown low correlation between the 

standard gamble and visual analog scale (Spearman rank correlation = 0.15, 

p<0.05, King, et al., 2005).  In a study at M.D. Anderson Cancer Center, VAS 

values and SG utilities were significantly different as measured by cancer patients 

(Sun, Borden, et al., 2002); however, no known work has yet been conducted on 

the consistency of these measures among physicians. As stated previously, the 

values and utilities obtained by the VAS and SG, respectively, are very dependent 

on the health states being assessed, interviewer or framing effects, as well as 

characteristics of the population to whom the tools are administered. In this study, 

there was a single interviewer using a standardized script, and physicians were 

asked to complete both the visual analog and standard gamble for the same set of 

six hypothetical health states. It is unknown to what extent physicians may 

interpret these tools either similarly or differently. Therefore, it is of interest to 
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examine the correlation between values (as measured by the VAS) and the 

utilities (as measured by the SG) in this population of physicians.  

 

H8: There are no differences in physician valuation of the six hypothetical health states as 

assessed by the visual analog scale 

 

H9: There are no differences in physician valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as assessed by the 

standard gamble 

Rationale for Hypotheses 8 and 9: It first be determined if the six hypothetical 

health states were valued similarly or differently by respondents. These 

hypotheses will assess if there are differences in the rank preference value of each 

hypothetical health state relative to each other and will assess if there are 

differences in the amount of risk a physician would be willing to take related to 

each hypothetical health state in hypotheses 8 and 9, respectively. 

 

H10: There are no differences in physician valuation of the hypothetical health states as 

assessed by the visual analog scale under the scenario of a first diagnosis as compared to 

the scenario of recurrent disease 

Rationale for Hypothesis 10:  In this study, each physician was asked to rank the 

same hypothetical health states under the assumption that the states represented a 

patient during her first course of chemotherapy and secondly under the 
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assumption of a patient with recurrent disease. Anecdotal observations would 

assume that physicians may be more accepting of toxicity in the case of a 

recurrent patient, where the chances of mortality are greater. This would result in 

higher valuation of the high toxicity-high efficacy states for recurrent patients 

than for patients who were recently diagnosed with cancer. This hypothesis was 

designed to examine potential differences between physician valuation of the six 

hypothetical health states under these two conditions.  

 

Joint Hypotheses: 

The null hypothesis tested was as follows: 

 

H11: There is no difference in ratings of standard gamble utilities between patients and 

physicians across the six hypothetical health states depicting various risks and benefits of 

ovarian cancer treatment. 

 

Rationale for Hypothesis 11:  Differences in preference between joint decisions can 

impact decision making, as shared decision making must result in shared goals. 

Research in a variety of conditions demonstrates that physicians are generally 

unaware of patient preferences and lack the time and ability to elicit these preferences 

(Say and Thompson, 2003). If preferences are different between these key decision 

makers (oncologists and ovarian cancer patients), this would suggest that physicians 

may want to ensure that a discussion of preferences took place prior to treatment 
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recommendations so that there could be open dialog that would result in treatment 

goals that take patient preferences into account.  

 

Inclusion and exclusion criteria—Phase II: 

The inclusion and exclusion criteria for physicians enrolled to phase II of this pilot study 

were as follows: 

 

Inclusion Criteria 

• Licensed to practice medicine in any state within the United States; 

• Currently prescribes chemotherapy to patients with histologically or 

pathologically confirmed diagnosis of Stage III-IV epithelial carcinoma of the 

ovary cancer or primary peritoneal carcinoma; 

• Able to comply with all aspects of the study; and 

• Able to read and understand English. 

Exclusion Criteria 

• Individuals who do not meet the required inclusion criteria. 

 

It was planned that 40 oncologists who treat ovarian cancer patients would be enrolled to 

this study.  This was based on pilot studies (that tend to enroll 30 or fewer participants) 

and the correlation estimates as presented previously. With a sample size of 47, 30, and 

20, there is the ability to detect a correlation of 0.4, 0.5, and 0.6, respectively (80 percent 

power, two-sided test) (Bell, et al., 2002).  When the physician sample and patient sample 
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are combined for comparison, the estimated power will be slightly higher than 80 percent. 

Post-hoc power analyses for tests of significance were planned in the absence of 

statistical significance. 

 

Study Procedures—Phase II: 

IRB Approval 

The study protocol, disclaimer form, forms, and related study materials (Appendices IV-

V) were submitted and received scientific approval through the Arizona Cancer Center’s 

Scientific Review Committee (SRC). This committee assures the methodological and 

scientific integrity of all research conducted at the Center, and is required of any study 

procedures conducted by Cancer Center members or involving Cancer Center patients or 

resources.  Following SRC approval, these documents were then submitted to the 

University of Arizona Institutional Review Board (IRB) to request IRB exemption. This 

study was reviewed and exempted from review through the University of Arizona 

Behavioral Research IRB. 

 

Recruitment 

Following receipt of documentation of IRB exemption, subject recruitment was 

conducted through emailed requests to physicians who were thought to care for ovarian 

cancer patients. Physicians were all personally known, facilitating the initial contact.  

Meeting times were arranged at the physician offices (Tucson, Phoenix and 
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Albuquerque), or at national meetings (Gynecologic Oncology Group, Washington D.C., 

2006 and San Diego, 2007, and the Association for Clinical Oncology, Atlanta, 2006). 

 

Study Visit 

The Disclaimer Form was reviewed before beginning any study-related procedures. An 

Eligibility Form was used to determine if a potential participant was eligible to 

participate in the research study. Consenting forms were not required to be used, as no 

protected health information was used or requested in this study. All information was bar 

coded and no identifying information was collected or recorded for the study. 

Each participant was asked to provide his or her preferences for the hypothetical health 

states with both the visual analog scale and the standard gamble. For the VAS, physicians 

were asked to rate the health states under the assumption that the patient was undergoing 

the first line of chemotherapy treatment. This was followed by the standard gamble 

technique; both were conducted in the same fashion as with the patients, with the 

exception that ‘current health’ was not asked of physicians.  This was then followed with 

a re-assessment of the VAS in the scenario of a health states experienced during 

treatment for recurrent disease. Participants were then asked to complete a brief 

questionnaire about their clinic practices (Appendix V). 

 

Criteria for inclusion in endpoint evaluation 

In order to be considered for endpoint evaluation, participants must have been enrolled to 

the study and have met all eligibility criteria.   
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Data Management/quality assurance-quality control—Phase I and Phase II 

Flow of Study Data 

• All original study forms were transported to the second floor of the Arizona 

Cancer Center in Tucson, immediately following the study visit, and locked in 

a secure file cabinet in a private office. 

• Forms were reviewed prior to entry.  Forms with missing information and 

discrepancies identified prior to data entry were not entered until the accuracy 

is determined.  Therefore all errors were resolved prior to data entry.   

• Any error, discrepancies, or failure to meet the edit specifications were 

corrected where possible.  Any unresolved errors were documented. 

 

Data Entry and Quality Control (Verification)   

A systematic procedure was developed for all research data that are collected: 

• Development and refinement of study forms. 

 All study forms used were developed from instruments that had 

been used in other studies (e.g. VAS and SG form, and the EQ-5D, 

project evaluation form), or were developed specifically to capture 

key data elements (e.g. disease status form, eligibility form) 

• Microsoft Access databases were designed based on the study forms. 

• Forms included coding structures to minimize data entry 

inconsistencies and to facilitate analyses. 
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• 10 percent random data verification procedures were taken, whereby a 

random set of forms were reviewed to ensure accuracy. In the case of 

data error in any given form or field, the entire batch of forms in which 

an error was detected was reviewed. 

• Quarterly, routine internal reports, as required by Arizona Cancer 

Center Standard Operating Procedures, were generated and reported to 

the centralized Cancer Center Clinical Trials Administration Office for 

reporting accrual to oversight and sponsoring organizations. 

• Semi-Annual reports were generated for the Better Than Ever review 

team within the Division of Women’s Cancers at the Arizona Cancer 

Center. 

• Annual IRB Periodic Review materials, as required by institutional 

policies, were submitted to maintain ongoing IRB approval for all 

study-related activities. 

 

To protect the privacy of participants in this study, all paper forms were kept in a locked 

file cabinet in a private office in the Arizona Cancer Center.  Only study staff had access 

to the key for this cabinet. All electronic data was password protected and secured behind 

the Arizona Cancer Center firewall.  Access was limited to study staff specifically 

responsible for data entry, verification, and analysis. Identification codes (barcode and 

unique study identification number for each participant) were used instead of patient 

names or other personal identifiers. All information linking the ovarian cancer patient 
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name to the data was destroyed at the end of the study. Patients who wished to be 

informed of the study results were required to request this in writing, including their 

name and address, as these data were not maintained in the study record. All study related 

forms and procedures were maintained according to Arizona Cancer Center procedures 

and were available for internal and external research audits. 

 

Statistical Plan 

This study was designed as a pilot study, and in the absence of prior work in this field, 

there were no power calculations performed a priori to determine sample size. The 

sample size proposed (e.g. 40 physicians and 50 patients) are larger than the samples used 

in prior preference research in this population, and are consistent with trials designed to 

obtain pilot data. To better plan future trials, ex post power analyses were conducted 

based on the data obtained in this pilot study using G*Power 3.0 (Faul, et al., 2007).  

 

It was determined, however, that correlations (assuming 80 percent statistical power) of 

0.4, 0.5 and 0.6 could be detected with a sample size of 47, 30 and 20 participants, 

respectively (Bell, et al., 2002). Therefore, even with a sample size of 30 would enable 

the detection of a correlation of 0.5.  

 

Utility scores on the standard gamble (SG) are bounded by 0 (worst possible health) and 

1 (perfect health). The visual analog scale (VAS) scores range from 0 to 100, and were 

divided by 100 to be more directly comparable to the SG utilities. SG utilities obtained 
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during the interview process were recorded as equivalent to the probability of perfect 

health at the point of indifference, as indicated on the SG tool. 

 

Data were analyzed using SPSS version 15.0 for windows, SPSS, Inc., Chicago, IL.  All 

tests of significance were conducted with a two-sided test with significance being defined 

as tests with a resultant p-value no greater than 0.05. Descriptive statistics were used to 

provide extensive summaries of the data collected. The patient descriptive summaries 

included mean and standard deviation values for age and time since diagnosis, count and 

percentage for categorical variables such as marital status, race and ethnicity, and current 

treatment status. Comparisons in demographics for patients undergoing chemotherapy 

and those not currently receiving chemotherapy were conducted using either the Students 

t-test or Chi-square test (for interval and categorical variables, respectively) to provide 

descriptive information regarding potential similarities or differences between groups. 

For data from phase II (physicians), descriptive statistics included means and standard 

deviations for time in practice, number and stage of patients treated, and proportion of 

patients under surveillance as compared to those currently receiving chemotherapy. 

Descriptive data also included the number and percent based on categorical variables, 

such as gender, race and ethnicity, medical practice, specialty, and geographical region of 

medical practice. Data for each of the six hypothetical health states were summarized by 

determining the mean and standard deviation values for each health state (health states 1 

through 6) based on the SG and VAS techniques for patients currently receiving 

chemotherapy, patients not receiving chemotherapy, and physicians, respectively. 
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Statistical analysis plan for Hypotheses 1 and 2  

H1: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the visual 

analog scale. 

H2: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

standard gamble. 

 

Primary analyses of hypotheses one and two are based on a test of the null hypotheses 

that there are no differences between the ratings of each health state (HS):  

μHS1 = μ HS2= μ HS3 = μ HS4 = μ HS5 = μ HS6 for values measured by patients using the visual 

analog scale (VAS) and standard gamble (SG) for hypotheses one and two, respectively. 

These hypotheses were tested using the analysis of variance (ANOVA) procedure. If the 

F value was found to be statistically significant, post-hoc tests were conducted. Because 

there are six categories, there is a potential for [k(k-1)/2] comparisons (a total of 15 

comparisons) between groups. Therefore, the post hoc Tukey honestly significant 

difference (HSD) test was used for all pairwise comparisons to account for multiple 

comparisons. The Tukey HSD test does not assume a priori where significant differences 

may be, but compares all pairs. The Tukey HSD is conservative, and is preferred in cases 

where there are many comparisons to be made, as it is most likely to fail to reject the null 

hypothesis. Tukey HSD assumes homogenous variance between groups, so in cases of 

unequal variances, Dunnett’s C was used.  
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If the data were not normally distributed, the Kruskal Wallis test was to be used. Post-hoc 

tests to identify statistically significant pairs will be conducted based on the calculation of 

K (Equation 4.1) and comparison to the significance table (Table 4.2) (Langley, 1971). In 

Equation 4.1, N is equivalent to the number of cases in each sample group, and d is the 

difference between the rank total of one group and the rank total of the other. 

Significance is determined by Table 4.2, in that if K is equivalent or greater than the table 

value, the difference is significant.  

 

K   =  d  -  0.8 
 N x √N 

 

Equation 4.1. Calculation of K for Kruskal Wallis post hoc testing (Langley, 1971) 

 

Table 4.2. Determination of statistical significance using K (Langley, 1971) 

K value needed for 
significance desired 

Total number  
of groups in  
analysis p = 0.05 p = 0.01 
        3 2.89 3.60 
        4 4.22 5.12 
        5 5.60 6.69 
        6 7.01 8.30 
        7 8.46 9.92 
        8 9.94 11.58 
        9 11.43 13.25 
      10 12.97 14.95 

 

Should sample sizes be unequal, Mann-Whitney U test is performed for each pair, and the 

p-values are adjusted with the Bonferroni method (e.g. target p value divided by the 
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number of paired comparisons) (Milton, 1999). For 15 comparisons, the adjusted p-value 

is 0.003. 

 

Statistical analysis plan for Hypothesis 3 

H3: There is no equivalence in patient valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 

 

This hypothesis assumes that the rating of health states is not equivalent between the 

VAS and the SG.  To assess the equivalence of health states across measures, the 

intraclass correlation coefficient (ICC) was used. The ICC is a preferred measure over 

Pearson’s R when sample sizes are small (and is considered necessary with a sample size 

less than 15) or when there are more than two tests to be measured (Shrout and Fleiss, 

1979).  In this case, there are two groups and a large sample size, but there is more of 

interest than a simple Pearson’s R. The ICC is used not simply to assess correlation or 

reliability, but to evaluate the agreement between raters (in this case, the measurement 

tools) (Yen and Lo, 2002).  Due to the non-random nature of these assessments, the 

Spearman-type ICC form was used.  The ICC Model C (ICC [3,1]) (Müller and Büttner, 

1994), which is referred to as a two way mixed effects model ICC in SPSS programming, 

was used for hypothesis 3. If a significant correlation coefficient is found, a comparison 

of means is performed to better interpret the significant findings (Looney, 2000).  For 

non-normally distributed data, the ICC rank (correlation rank or CR) is generally used 

(Müller and Büttner, 1994). The CR form of ICC is not computationally available in 
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statistical software packages and violations of the assumption of normality may be 

required.  However, according to the central limit theorem, as sample size increases, the 

distribution of the sample mean more closely resembles that of a normal distribution 

(Milton, 1999). Although the application of this theorem to statistical analysis should be 

done with caution, a standard rule of thumb permits its application with a sample size 

greater than 100.  The null hypothesis being tested is that the correlation coefficient 

equals zero. 

 

Statistical plan for Hypotheses 4-5 

H4: There is no difference in the societal valuation of patient self-reported EQ-5D health 

states for patients currently receiving chemotherapy as compared to those under 

surveillance. 

 

H5: There is no difference in patients’ self-reported health status using the EQ-5D visual 

analog scale for patients currently receiving chemotherapy as compared to those under 

surveillance 

 

Hypothesis 4 compares EQ-5D societal values associated with the self-reported health 

states derived from the EQ-5D for patients currently receiving chemotherapy as 

compared to those not currently receiving chemotherapy. Hypothesis 5 compares the 

VAS-derived self-reported health status for patients currently receiving chemotherapy as 

compared to those not currently receiving chemotherapy.  If the samples were found to be 
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normally distributed, the Student’s t-test was conducted.  The non-parametric Mann-

Whitney U test was used if normality assumptions could not be met. 

 

Statistical plan for Hypothesis 6 

H6: There is no difference in self-reported health state values between the visual analog 

scale in the context of the hypothetical health states and the EQ-5D visual analog scale 

without the context of the hypothetical health states 

 

Hypothesis 6 assesses if the VAS differed when assessed independently (on the EQ VAS) 

or in the context of the hypothetical health states (VAS). A paired t-test for dependent 

samples was used if the data were normally distributed. If assumptions of normality could 

not be assumed, the non-parametric Wilcoxon Signed Ranks test was used. 

 

Statistical plan for Hypothesis 7 

H7: There is no equivalence in physician valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 

 

Hypothesis 7 tests the null hypothesis that there is no equivalence between the values 

obtained from the VAS and the utilities from the SG. For this analysis, the VAS values 

obtained from physicians in the setting of newly diagnosed disease was used, as 

physicians were not asked to assess the scenario of recurrent disease using the SG tool. 

The ICC was used to measure equivalence. Due to the non-random nature of these 
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assessments, the Spearman-type ICC, Model C (ICC [3,1]) was used (Müller and Büttner, 

1994). The Model C ICC is referred to as a two way mixed effects model ICC in SPSS 

programming. If a significant correlation coefficient was found, a comparison of means 

was performed to better interpret the significant findings (Looney, 2000).  The null 

hypothesis being tested is that the correlation coefficient equals zero.  For non-normally 

distributed data, the ICC rank (correlation rank or CR) is generally used (Müller and 

Büttner, 1994); however, this is not computationally available in statistical software 

packages and violations of the assumption of normality may be required. However, 

according to the central limit theorem, as sample size increases, the distribution of the 

sample mean more closely resembles that of a normal distribution (Milton, 1999). 

Although the application of this theorem to statistical analysis should be done with 

caution, a standard rule of thumb permits its application with a sample size greater than 

100. 

 

Statistical plan for Hypotheses 8 and 9 

H8: There are no differences in physician valuation of the six hypothetical health states as 

assessed by the visual analog scale 

 

H9: There are no differences in physician valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as assessed by the 

standard gamble 
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Hypothesis 8 assumes that the rating of each hypothetical health state is equivalent based 

on physician VAS assessments: HS1VAS=HS2 VAS =HS3 VAS =HS4 VAS =HS5 VAS =HS6 

VAS and hypothesis 9 assumes that the rating of each hypothetical health state is 

equivalent based on physician SG assessments: HS1SG=HS2 SG=HS3 SG=HS4 SG=HS5 

SG=HS6 SG. These hypotheses were tested using the analysis of variance (ANOVA) 

procedure. If the data were not normally distributed, the Kruskal Wallis test was used. If 

the F value was found to be statistically significant, post-hoc tests were performed. As 

stated previously, there is a potential for 15 comparisons to be made for each hypothesis; 

therefore, the post hoc Tukey HSD test was used for all pair-wise comparisons to account 

for multiple comparisons. The Tukey HSD test does not assume a priori where 

significant differences may be, but compares all pairs and assumes homogenous variance 

between groups. Should there be unequal variances, Dunnett’s C was used.   

 

Statistical plan for hypothesis 10 

H10: There are no differences in physician valuation of the hypothetical health states as 

assessed by the visual analog scale under the scenario of a first diagnosis as compared to 

the scenario of recurrent disease 

 

Hypothesis 10 tests the null hypothesis that the hypothetical health states as rated by 

physicians was not different for treatment following a first diagnosis as compared to 

treatment for recurrent disease: HSVASf=HSVASr. VAS health state values were used to 

compare the scenario of front line treatment (initial course of therapy following 
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diagnosis) to the treatment of recurrent disease scenario. To assess the consistency across 

measures, the ICC was used. If a significant correlation was found, a comparison of 

means was performed to better interpret the significant findings (Looney, 2000). Due to 

the non-random nature of these assessments, the Spearman-type ICC form was used.  If 

data are normally distributed the parametric ICC Model C was used, for non-normally 

distributed data, the ICC coefficient rank (CR) was used (Müller and Büttner, 1994). The 

null hypothesis being tested is that the correlation coefficient equals zero.  The 

nonparametric CR is not computationally available in statistical software packages and 

violations of the assumption of normality may be required. However, according to the 

central limit theorem, as sample size increases, the distribution of the sample mean more 

closely resembles that of a normal distribution (Milton, 1999). Although the application 

of this theorem to statistical analysis should be done with caution, a standard rule of 

thumb permits its application with a sample size greater than 100. 

 

Statistical plan for Hypothesis 11 

H11: There is no difference in ratings of standard gamble utilities between patients and 

physicians across the six hypothetical health states depicting various risks and benefits of 

ovarian cancer treatment. 

 

Hypothesis 11 compares the valuation across the six health states as measured by the SG 

by two groups (physicians and patients). If data are normally distributed, this hypothesis 

is tested using the mixed analysis of variance (ANOVA) procedure. This procedure 
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combines a comparison across an independent variable with two groups (e.g., physician, 

patient) and variables with related groups (e.g. six hypothetical health states); thus, it is a 

ANOVA combination, resulting in between-groups, within-groups and interaction results. 

A two-way mixed ANOVA is performed under the assumption that data are 

approximately normal. There is no non-parametric equivalent to this procedure 

(Toothaker and De Newman, 1994; Dempster, 2003). 

 

Anticipated Limitations 

This was designed as a pilot study; therefore, the observance of significant or non-

significant findings will not be definitive, but will rather guide future research and 

provide preliminary data as to the preferences that may be held by the individuals 

participating in this study. This study was designed as a pilot study and was not powered 

to detect meaningful differences, so non-significant results do not necessarily imply that 

differences do not exist. Because of the lack of any prior data related to the preferences of 

ovarian cancer patients, a priori power calculations could not be performed. It was 

determined, however, that correlations (assuming 80 percent statistical power) of 0.4, 0.5 

and 0.6 could be detected with a sample size of 47, 30 and 20 participants, respectively 

(Bell, et al., 2002). Therefore, even with a sample size of 30 would enable the detection 

of a correlation of 0.5.  The data obtained from this study are sufficient to provide 

estimates from which future power calculations for tests of significance may be based. 

Furthermore, this study contains a number of comparisons, increasing the likelihood of a 

significant finding purely by chance. Although efforts have been made to account for this 
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risk via post hoc multiple comparison tests, significant findings in this pilot study cannot 

result in a definitive conclusion about true differences in the absence of an adequately 

powered study. 

 

The samples are not selected to be fully representative of the overall population from 

which they were drawn; however, descriptive data will be used to describe the population 

in this study, and eligibility criteria have been determined to maintain homogeneity 

among respondents to some degree (e.g. all gynecologic oncologists or all advanced 

ovarian cancer patients), to reduce external noise that could detract from the primary aims 

of this study. Nevertheless, results will not be generalizable to the overall ovarian cancer 

or oncologist populations. 

 

The standard gamble process has been noted to be cognitively complex to respondents, 

and may not be best suited for a lay population unfamiliar with probability. However, the 

choice of this instrument is grounded in decision theory and has been widely used to 

assess preference utilities. Furthermore, it is the only tool currently available that is able 

to elicit utility values in situations of uncertainty. Therefore, to overcome these known 

issues, a standard script was used to explain the standard gamble in a consistent manner, 

and to provide an opportunity to ‘test’ the process outside of the study endpoints to 

identify and address potential issues without a direct impact on the utility values of the 

study. Furthermore, there was only one study interviewer who has received training in 

communication, interview and focus group techniques. This should minimize bias 
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between participants and should minimize external noise that might be introduced by 

different interview techniques.  

 

Although the health states were developed using standard methods as other preference 

studies, it is possible that the health states, while addressing the scientific questions, may 

be too cognitively demanding of the participant. Each state has several different issues, 

and the participant must cognitively process each item. Prior research has shown that 

individuals tend to focus on specific aspects of personal interest or relevance, and they 

tend to disregard aspects that are not specifically relevant to themselves. It is possible that 

despite the inclusion of several features of health on each card (e.g. toxicity, efficacy, 

emotional health), there will be a focus on only one aspect of the cards. Although this 

may be very problematic for preference values to be later applied to economic analyses 

(e.g. were the resultant health state is a set value that will determine a QALY), these are 

less of a concern in this pilot study. This study is designed to look at the tradeoffs made 

by respondents. Assuming individuals are consistent in their prioritization, the rank order 

of states should provide evidence of the possibility of single-attribute focus (e.g. 

prioritization of positive emotional well being regardless of toxicity or efficacy), and is 

important information to obtain from this work, as this can provide insights into the 

priorities of patients and physicians.  However, every effort was made in the introduction 

of the study to explain that this is a study of overall health preferences, which 

encompasses many different features of an individual’s well being. 
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CHAPTER 5: RESULTS 

 

Patient recruitment 

Participants were recruited to the patient study from December 2005 through October 

2006. A total of 78 women were contacted in the clinic for participation in this study, and 

an additional 19 women picked up brochures at various locations and contacted the study 

office to participate. Out of the total of 97 potentially eligible participants, 51 (52.6%) 

were consented and enrolled to the study. Reasons for non-participation are summarized 

below in Table 5.1. The primary reasons for non-participation were lack of response (e.g. 

verbally agreed but did not return calls) and ineligibility. Reasons for ineligibility prior to 

enrollment included lack of knowledge of English (n=8), no epithelial ovarian cancer 

diagnosis (n=2) or early stage (stage I-II) disease (n=2). 

 

Table 5.1. Reasons for patient non-participation (N=46) 

Reason n (%) 
Did not return calls/no response 16 (34.8%) 
Ineligible 12 (26.1%) 
Refused 6 (13.0%) 
Not able to participate 4 (8.7%) 
Scheduling conflicts 4 (8.7%) 
Deceased prior to scheduling 2 (4.3%) 
Did not provide authorization to contact 2 (4.3%) 

 

Physician recruitment 

Fifty-one physicians were approached for participation from May 2006 through January 

2007. Of these, 35 (68.6%) were consented and enrolled to this study. Reasons for non-
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participation are summarized in Table 5.2. Of those who did not participate, more than 

half had verbally agreed but the study visit did not take place due to scheduling issues. 

Reasons for ineligibility included current retirement status (n=1) and that the physician 

did not care for ovarian patients (n=1). 

 

Table 5.2. Reasons for physician non-participation (N=16) 

Reason n (%) 
Scheduling/timing conflicts 9 (56.3%) 
No response 5 (31.3%) 
Ineligible 2 (12.5%) 

 

Patient Enrollment 

Of the 51 patients enrolled, 10 (19.6%) were later deemed ineligible due to a diagnosis of 

stage I-II ovarian cancer (n=9) or lack of definitive staging (n=1) on the patient’s primary 

surgery pathology report. The demographic characteristics of the patients enrolled to this 

study are presented below in Table 5.3. There were no statistical differences between 

eligible and ineligible patient demographic characteristics (p > 0.10 for all variables).  
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Table 5.3. Demographic characteristics of patients  

 Eligible 
(n=41) 

Not Eligible 
(n=10) 

 
p-value 

Mean age (SD)a 60.8 (16.0) 54.6 (16.6) 0.33 
Marital status, n (%)b 
     Married 
     Divorced/Separated 
     Widowed 
     Never Married 

 
30 (75.0%) 
5 (12.5%) 
4 (10.0%) 
1 (2.5%) 

 
6 (60.0%) 
2 (20.0%) 
1 (10.0%) 
1 (10.0%) 

0.64 

Highest level of education completed, n (%) 
     Some high school/GED 
     Vocational or some college 
     College graduate 
     Professional or graduate degree 

 
5 (12.2%) 
14 (34.1%) 
9 (22.0%) 
13 (31.7%) 

 
0 (0.0%) 
5 (55.6%) 
1 (11.1%) 
3 (33.3%) 

0.49 

Race, n (%)a  
     Asian 
     Black/African American 
     White 
     Other 

 
0 (0.0%) 
1 (2.4%) 

37 (90.2%) 
3 (7.3%) 

 
1 (11.1%) 
0 (0.0%) 
7 (77.8%) 
1 (11.1%) 

0.17 

Ethnicity, n (%) 
     Hispanic 
     Non-Hispanic 

 
4 (9.8%) 

37 (90.2%) 

 
2 (20.0%) 
8 (80.0%) 

0.37 

a unavailable for one ineligible patient 
b unavailable for one eligible patient 

 

Of the 41 eligible patients, 28 (68.3%) were receiving chemotherapy and 13 (31.7%) 

were under surveillance only.  Of note, one patient was receiving radiation therapy and 

was included among patients not receiving chemotherapy (e.g. under surveillance). Table 

5.4 summarizes the characteristics of the patients’ ovarian cancer who were receiving 

chemotherapy and those under surveillance, respectively. With the exception of 

peritoneal cancer diagnosis, there were no significant differences in disease 

characteristics between patients receiving chemotherapy and those under surveillance 

only. 
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Table 5.4.  Disease characteristics of eligible participants 

 Receiving 
chemotherapy

(n=28) 

Under 
surveillance 

(n=13) 

 
p-value 

Mean time since diagnosis, months (SD) 45.5 (47.0) 33.4 (33.4) 0.21 
Disease status, n (%) 
     Initial diagnosis only 
     Recurrent disease  

 
10 (35.7%) 
18 (64.3%) 

 
8 (61.5%) 
5 (38.5%) 

0.12 

Stage IV, n (%) 1 (3.6%) 2 (15.4%) 0.25 
Peritoneal cancer, n (%) 0 (0.0%) 2 (15.4%) 0.03 
Smoking history, n (%) 
     Current smoker 
     Ex-smoker 
     Never smoked 

 
3 (10.7%) 
11 (39.3%) 
14 (50.0%) 

 
1 (7.7%) 
4 (30.8%) 
8 (61.5%) 

0.79 

 

Physician Enrollment 

Of the 35 physicians enrolled, one (2.9%) was deemed ineligible because the physician 

did not currently prescribe chemotherapy. The demographic and medical practice 

characteristics of the 34 eligible physicians are presented below in Tables 5.5 and 5.6, 

respectively. Of note, the average percentage of patients under physicians’ care receiving 

chemotherapy was comparable to the proportion of patients enrolled to this study who 

were receiving chemotherapy (62 percent reported by physicians as compared to 68.3 

percent of patients enrolled in the patient study). 
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Table 5.5. Demographic characteristics of physicians (n=34) 

DEMOGRAPHIC CHARACTERISTICS n (%) 
Gender 
 

Male 
Female 

21 (61.8%) 
13 (38.2%) 

Race  
 

Asian 
Black/African American 
White 

2 (5.9%) 
2 (5.9%) 

30 (88.2%) 

Ethnicity  
 

Hispanic 
Non-Hispanic 
No response 

2 (5.9%) 
30 (88.2%) 
2 (5.9%) 

Region of 
current 
practice  
 

New England (CT, MA, ME, NH, RI, VT)  
Mid-Atlantic (DE, MD, NJ, NY, PA, DC)         
South (AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV)       
Midwest (IL, IN, IO, KS, MO, NE, ND, OH, SD, WI) 
West (AK, CO, CA, HI, ID, MT, NV, UT, WA, WY) 
Southwest (AZ, NM, OK, TX)   

2 (5.9%) 
8 (23.5%) 
2 (5.9%) 
3 (8.8%) 
5 (14.7%) 
14 (41.2%) 

 

Table 5.6. Practice characteristics of physicians (n=34) 

MEDICAL PRACTICE CHARACTERISTICS 
  n (%) 
Specialty 
 

Medical Oncology 
Gynecologic Oncology 

7 (20.6%) 
27 (74.9%) 

Primary Medical 
Practice 

Academic Cancer Center 
Academic/University Hospital 
Non-Academic Hospital 
Individual Private Practice 
Private Physician Group Practice 
Other 

20 (58.8%) 
4 (11.8%) 
3 (8.8%) 
2 (5.9%) 
3 (8.8%) 
2 (5.9%) 

 Mean (SD) 
% of patients 
presenting with 

Stage III disease  
Stage IV disease  

65.1 (13.4) 
13.9 (13.3) 

Treatment status 
of patients 

% patients receiving chemotherapy  
% patients under surveillance only  

62 (30.0) 
38 (29.9) 

Years practicing medicine  17.0 (8.6) 
Number of ovarian patients currently under care  123 (128.0) 
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Patient response rates 

All 41 eligible patients completed the EQ-5D.  The health states as determined by the 

EQ-5D and their associated population-based values (Shaw, et al., 2005) are presented in 

Table 5.7 and Figure 5.1. Table 5.8 displays the EQ-5D data by health dimension. The 

most common dimensions that patients reported as problematic were pain and discomfort 

(48.8%) and usual activities (43%). Anxiety and depression was also problematic for 

some patients (41.5%), with 17 patients reporting some problems and one patient 

reporting extreme problems. There were no differences by treatment status (Table 5.9). 

 

Table 5.7. EQ-5D health states of patients (N=41) 

EQ-5D Health 
State 

n (%) Population-based 
(societal) value 

11111 12 (29.3) 1.000 
11211 1 (2.4) 0.860 
21111 1 (2.4) 0.854 
11112 3 (7.3) 0.844 
21211 1 (2.4) 0.843 
11212 1 (2.4) 0.833 
11121 1 (2.4) 0.827 
21112 1 (2.4) 0.827 
11221 3 (7.3) 0.816 
21121 1 (2.4) 0.810 
11122 3 (7.3) 0.800 
21212 1 (2.4) 0.794 
21221 3 (7.3) 0.778 
11222 3 (7.3) 0.768 
21122 1 (2.4) 0.761 
21222 3 (7.3) 0.708 
22221 1 (2.4) 0.689 
11223 1 (2.4) 0.506 
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Figure 5.1. Histogram of societal valuation of patient health states 

 

Table 5.8. Responses for each EQ-5D health dimension 

Health Dimension No problems Some problems Extreme problems 
Mobility 28 (68.3%) 12 (31.7%) 0 (0.0%) 
Self Care 40 (97.6%) 1 (2.4%) 0 (0.0%) 
Usual activities 23 (56.1%)  18 (43.9%) 0 (0.0%) 
Pain/Discomfort 21 (51.2%) 20 (48.8%) 0 (0.0%) 
Anxiety/Depression 24 (58.5%) 16 (39.0%) 1 (2.4%) 
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Table 5.9. Patients reporting any problem on each dimension of the EQ-5D by treatment 

status 

Health Dimension Patients 
receiving 

chemotherapy 
(n=28) 

Patients 
under 

surveillance 
(n=13) 

 
p-value 

 n (%)  
Mobility 9 (32.1%) 4 (30.8%) 0.61 
Self Care 1 (3.6%) 0 (0.0%) 0.68 
Usual activities 14 (50.0%) 4 (30.8%) 0.21 
Pain/Discomfort 14 (50.0%) 6 (46.2%) 0.54 
Anxiety/Depression 10 (35.7%) 7 (53.8%) 0.36 

 

All 41 eligible patients completed the visual analog scale (VAS) exercise. Two responses 

from one patient were excluded from the study due to risk of bias (e.g. an onlooker 

suggested card placement and therefore the final card placement could not be attributed 

to the patient’s unbiased response), and one patient self-assessment of her own health was 

inadvertently not recorded. In total, there were 284 (99.0%) valid responses (six 

hypothetical disease states plus the patient’s own health state for each of the 41 patients). 

A summary of the values obtained by the VAS exercise are presented below in Table 

5.10 and Figure 5.2.  Overall, VAS data appeared to be normally distributed (Figure 5.3). 

 



 
 
 

167 

 

Table 5.10. Patient valuation of health states as measured by the visual analog scale  

Health state VAS value - 
patients 
receiving 

chemotherapy 
(n=28) 

Mean (SD) 

VAS value-
patients 
under 

surveillance 
(n=13) 

Mean (SD) 

 
OVERALL 
VAS Mean  
(95% CI) 

Patient’s own health 0.809 (0.159)a 0.790 (0.200) 0.803 
(0.748-0.858) 

(HS1) Low adverse events (AE), 
low treatment efficacy (TE), poor 
emotional well-being (EWB)  

0.454 (0.242) 0.423 (0.262)b 0.445 
(0.366-0.523) 

(HS2) low-moderate AE, low TE, 
moderate EWB 0.366 (0.194) 0.379 (0.218) 0.370 

(0.307-0.423) 
(HS3) moderate-high AE, 
moderate TE, poor EWB 0.289 (0.209) 0.285 (0.157) 0.287 

(0.227-0.348) 
(HS4) high AE, moderate TE, 
positive EWB 0.526 (0.218) 0.415 (0.250) 0.491 

(0.417-0.564) 
(HS5) extremely high AE, high 
TE, positive EWB 0.612 (0.243) 0.543 (0.227) 0.590 

(0.515-0.665) 
(HS6) extremely high AE, high 
TE, poor EWB 0.457 (0.267) 0.361 (0.229)b 0.428 

(0.346-0.510) 
an=27;  bn=12 
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Figure 5.2. Mean patient valuation of hypothetical health states measured by the visual 

analog scale--patients receiving chemotherapy (blue) and patients under surveillance 

(red) 
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Figure 5.3. Histogram of patient valuation of health states as measured by the visual 

analog scale 
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Patient SG responses 

All 41 patients completed the standard gamble (SG) exercise with each of the six 

hypothetical health states. A total of 246 (100%) valid responses were recorded from the 

standard gamble. The mean and standard deviation of the patient utility values as 

obtained by the SG are shown in Table 5.11 and the means are displayed in Figure 5.4. 

Overall, SG data did not appear to be normally distributed (Figure 5.5).  

 

Table 5.11. Patient valuation of health state utilities as measured by the standard gamble 

 
 
 
 
Health state 

SG utility- 
patients 
receiving 

chemotherapy 
(n=28) 

Mean (SD) 

SG utility-
patients 
under 

surveillance 
(n=13) 

Mean (SD) 

 
Overall SG 

Mean  
(95% CI) 

(HS1) Low adverse events (AE), 
low treatment efficacy (TE), 
poor emotional well-being 
(EWB)  

0.571 (0.238) 0.319 (0.340) 0.492  
(0.398 - 0.585) 

(HS2) low-moderate AE, low 
TE, moderate EWB 0.527 (0.285) 0.335 (0.331) 0.466  

(0.368 - 0.564) 
(HS3) moderate-high AE, 
moderate TE, poor EWB 0.529 (0.273) 0.304 (0.315) 0.457  

(0.362 - 0.553) 
(HS4) high AE, moderate TE, 
positive EWB 0.575 (0.266) 0.366 (0.333) 0.509 

 (0.414 - 0.604) 
(HS5) extremely high AE, high 
TE, positive EWB 0.614 (0.297) 0.365 (0.334) 0.535  

(0.432 - 0.639) 
(HS6) extremely high AE, high 
TE, poor EWB 0.574 (0.269) 0.304 (0.343) 0.487 

(0.387 - 0.586) 
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Figure 5.4. Mean patient valuation of hypothetical health states measured by the standard 

gamble: patients receiving chemotherapy (blue) and patients under surveillance (red) 
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Figure 5.5. Histogram of patient valuation of health state utilities as measured by the 

standard gamble 
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Physician responses 

There were 204 (100%) valid responses for the assessment of health states in the setting 

of newly diagnosed cancer using the visual analog scale (VAS).  Three physicians 

discontinued the study early due to scheduling conflicts (n=2) or refusal to continue (n=1) 

and were unable to complete the final VAS exercise in the setting of recurrent disease; 

therefore, there were 186 (91.2%) valid responses for the assessment of the health states 

in the setting of recurrent disease using the VAS. These data are presented in Table 5.12. 

 

Table 5.12. Physician valuation of health states assuming treatment of newly diagnosed 

or recurrent disease using the visual analog scale 

Health state First 
diagnosis 

(n=34) 

Recurrent 
disease 
(n=31) 

 Mean (SD) 
(HS1) Low adverse events (AE), low treatment 
efficacy (TE), poor emotional well-being (EWB)  

0.334 (0.192) 0.293 (0.216) 

(HS2) low-moderate AE, low TE, moderate EWB 0.265 (0.135) 0.260 (0.185) 
(HS3) moderate-high AE, moderate TE, poor EWB 0.382 (0.145) 0.295 (0.164) 
(HS4) high AE, moderate TE, positive EWB 0.504 (0.175) 0.366 (0.222) 
(HS5) extremely high AE, high TE, positive EWB 0.655 (0.209) 0.492 (0.223) 

(HS6) extremely high AE, high TE, poor EWB 0.522 (0.239) 0.362 (0.240) 
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Overall, physician VAS values for newly diagnosed and recurrent patient settings 

appeared to be relatively normally distributed (Figure 5.6). 

 

Figure 5.6. Histograms of physician valuation for the treatment of patients with a new 

diagnosis (left) and recurrent disease (right) as measured by the visual analog scale 

 

One physician refused to participate in the standard gamble; therefore, 198 (97.1%) valid 

responses were recorded from the standard gamble exercise. Summary data of physician 

assessment of the hypothetical health states using the SG are shown in Table 5.13.  The 

SG utility values did not appear to be normally distributed (Figure 5.7). 
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Table 5.13. Physician valuation of health state utilities as measured by the standard 

gamble 

Health State SG Utility 
Mean (SD) 

(HS1) Low adverse events (AE), low treatment efficacy 
(TE), poor emotional well-being (EWB)  

0.392 (0.288) 

(HS2) low-moderate AE, low TE, moderate EWB 0.431 (0.293) 
(HS3) moderate-high AE, moderate TE, poor EWB 0.499 (0.233) 
(HS4) high AE, moderate TE, positive EWB 0.521 (0.262) 
(HS5) extremely high AE, high TE, positive EWB 0.697 (0.245) 
(HS6) extremely high AE, high TE, poor EWB 0.635 (0.279) 
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Figure 5.7. Histogram of physician valuation of health state utilities as measured by the 

standard gamble 
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Results of Hypothesis 1 

H1:  There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

visual analog scale. 

 

Tests of homogeneity of variance found that there were no differences in variance 

between health states (Levene’s statistic = 1.65, p=0.15). The omnibus F-test was 

statistically significant (F=8.409, p<0.0001), therefore post-hoc tests (Tukey’s HSD) of 

all pair-wise comparisons were conducted. There were statistically significant differences 

between health states 1 and 3 (p=0.026), health states 1 and 5 (p=0.05), health states 2 

and 5 (p=0.0003), health states 3 and 4 (p=0.001), health states 3 and 5 (p<0.0001), and 

health states 5 and 6 (p=0.02). These differences are summarized below in Table 5.14. As 

a result of these findings, the null hypothesis was rejected. There were significant 

differences in patient valuation of the hypothetical health states as measured by the VAS. 
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Table 5.14. Mean differences (row minus column) between health states as assessed by 

patients using the visual analog scale  

 HS1 HS2 HS3 HS4 HS5 
HS2 -0.075     
HS3 -0.157* -0.082    
HS4 0.046 0.121 0.203*   
HS5 0.146* 0.220* 0.303* 0.099  
HS6 -0.016 0.058 0.141 -0.063 -0.162* 

*statistically significant at the 0.05 level (Tukey HSD) 

KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 

well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 

moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 

positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 

extremely high AE, high TE, poor EWB 

 

Results of Hypothesis 2 

H2: There are no differences in patient valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as measured by the 

standard gamble. 

 

Tests of homogeneity of variance found that there was homogenous variance among all 

the health states (Levene’s statistic = 0.337, p=0.89); however, standard gamble data 

were not normally distributed. Therefore, the Kruskal Wallis one-way ANOVA was 

conducted.  The overall test was not statistically significant (p=0.803); therefore no post 

hoc tests were done and the null hypothesis failed to be rejected. There were no 

differences in patient valuation of the hypothetical health states as measured by the SG. 
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The ex post statistical power to detect differences was calculated based on the overall 

standard deviation seen in this study for the 246 standard gamble utilities (SD=0.31) and 

each health state mean. The power to assess differences in hypothesis 2 was 14 percent. 

Therefore, to have 80 percent power to test this hypothesis, a total of 1824 standard 

gamble utilities would have been needed (304 subjects assessing each health state). 

 

Results of Hypothesis 3 

H3:  There is no equivalence in patient valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 

 

Out of the 246 SG-VAS pairs, 244 (99.2%) cases were included in this analysis. Two 

pairs were excluded due to missing VAS data. VAS, but not SG, data were normally 

distributed (Figures 5.3 and 5.5). Due to the large sample size (n=244), the central limit 

theorem permits the use of parametric methods. The Model C ICC was 0.003 (95% 

confidence interval = -0.122 to 0.129).  The F test was not statistically significant 

(p=0.479); therefore, there was no consistency between VAS and SG scores. Therefore, 

the null hypothesis could not be rejected for hypothesis 3.  

 

The ability to detect a correlation (Pearson’s R) of even as low as 0.20, which is what has 

been seen in other studies comparing the VAS and SG (Krabbe, Essink-Bot et al., 1997) 

would have required 195 subjects (Bell, et al., 2002).  This study was underpowered to 

detect small correlations. To compare means between the SG and VAS, rather than to 
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assess reliability, ex post power analysis for a matched pairs t-test was completed. There 

would have been 76 percent power to test hypothesis 3 using a paired t-test.  

 

Although the observed power is not optimal, it is reasonable for a pilot study; therefore, a 

post hoc t-test was conducted. There was a statistically significant difference between the 

mean values obtained from these tools (p=0.01), further supporting the conclusion that 

there were differences between the assessments obtained by instruments. The mean 

difference between the SG and VAS across all health states was only 0.06 (Figure 5.8), 

with the standard gamble providing slightly higher values. However, the range was quite 

large for each health state (differences between the SG and VAS ranged from -0.85 to 

0.74). 
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Figure 5.8. Mean difference in valuation, standard gamble minus visual analog scale 

scores 

KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 

well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 

moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 

positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 

extremely high AE, high TE, poor EWB 

 

 

Results of Hypothesis 4 

H4:  There is no difference in the societal valuation of patient self-reported EQ-5D 

health states for patients currently receiving chemotherapy as compared to those 

under surveillance 
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Data for the societal values of patient EQ-5D health states were not normally distributed 

(Figure 5.9); therefore, analyses were conducted using the Mann-Whitney U test.   

 

 

Figure 5.9. Histograms of societal values of the health states of patients receiving 

chemotherapy (left panel) and patients under surveillance (right panel) 

 

The mean societal value for the health states of patients undergoing chemotherapy was 

0.843 (SD = 0.120) and the mean value for patients under surveillance was 0.854 (SD = 

0.111). There were no significant differences between the societal values of the health 

states of patients receiving chemotherapy as compared to those under surveillance 

(p=0.809), therefore the null hypothesis could not be rejected.  

The ex post power analysis was based on the group means and standard deviations. The 

power to test hypothesis 4 was nine percent. To have 80 percent power to test this 

hypothesis, a total of 3470 patients would have had to be recruited (1735 per group). The 

study was substantially under powered to detect a significant difference.  

societal value - patients under surveillance 

1.0000.9500.9000.8500.8000.7500.700

4

3

2

1

0
1.000.900.800.700.600.50

1

8

6

4

2

0

societal value - patients receiving chemotherapy 



 
 
 

180 

 

Results of Hypothesis 5 

H5:  There is no difference in patients’ self-reported health status using the EQ-5D 

visual analog scale for patients currently receiving chemotherapy as compared to 

those under surveillance 

 

EQ-5D self-reported health status data (as measured by the EQ VAS) were not normally 

distributed for either patients receiving chemotherapy or patients under surveillance 

(Figure 5.10); therefore, analyses were conducted using the Mann-Whitney U test.  

 

Figure 5.10. Histograms of patient self-reported health valuation on the EQ-5D visual 

analog scale for patients receiving chemotherapy (left panel) and patients under 

surveillance (right panel) 

 

The mean self-reported health status values were 0.805 (SD=0.141) and 0.768 

(SD=0.242) for patients receiving chemotherapy and those under surveillance, 

respectively. There were no significant differences between patient self-reported health 
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status using the EQ VAS for patients receiving chemotherapy as compared to those under 

surveillance (p=0.955); therefore, the null hypothesis could not be rejected. This study 

found no significant differences in self-reported health status for patients receiving 

chemotherapy and patients under surveillance. 

 

The ex post power analysis was based on the group means and standard deviations. The 

power to test hypothesis 5 in this study was eight percent. To have 80 percent power to 

test this hypothesis, a total of 902 patients would have been needed (451 receiving 

chemotherapy and 451 under surveillance). The study was substantially under powered to 

detect a significant difference. 

 

Results for Hypothesis 6 

H6:  There is no difference in self-reported health state values between the visual analog 

scale in the context of the hypothetical health states and the EQ-5D visual analog 

scale without the context of the hypothetical health states 

 

Data were not distributed normally for either VAS measure (Figure 5.11). The mean 

value for a patient’s own health in the context of the hypothetical health states was 0.803 

(SD=0.107), and on the EQ VAS was 0.793 (SD=0.177).  There was no difference in 

patients’ valuation of their own health in the context, or without the context, of the 

hypothetical health states (p=0.655, Wilcoxon Signed Ranks test); therefore, the null 
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hypothesis could not be rejected. This study found no significant differences in self-

reported health state values depending on the context in which the value was obtained. 

 

 

Figure 5.11. Histograms of patient current health on the visual analog scale in the context 

of the hypothetical health states (left) and on the EQ-5D visual analog scale (right) 

 

The effect size for ex post power analysis was based on group means and standard 

deviations. The power to test hypothesis 6 was seven percent. To have 80 percent power 

to test hypothesis 6, a total of 1874 patients would have had to complete both VAS 

exercises. The study was substantially under powered to detect a significant difference. 

 

Results for Hypothesis 7 

H7:  There is no equivalence in physician valuation of the six hypothetical health states 

between the visual analog scale and the standard gamble. 
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Visual analog scale, but not standard gamble, data were normally distributed (Figure 

5.12). Of the 204 VAS-SG pairs, 199 (97.5%) were included in this analysis (five pairs 

were excluded due to missing data). Due to the large sample size (n=199), the central 

limit theorem permits the use of parametric methods. The Model C ICC was 0.323 (95% 

CI = 0.192 – 0.442). The F test was statistically significant (p<0.0001); therefore the null 

hypothesis was rejected.   

 

 

 

 

 

 

 

 
 

 

Figure 5.12. Histograms of physician visual analog scale values (left panel) and standard 

gamble utilities (right panel) 

 

A paired samples t-test found a significant difference between the VAS and SG 

(p<0.0001). However, the mean difference was not large (mean difference = -0.09, 95% 

CI: -0.13 to -0.05). 
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Results of Hypothesis 8 

H8: There are no differences in physician valuation of the six hypothetical health states as 

assessed by the visual analog scale 

 

Setting of newly diagnosed patients 

For the valuation in the setting of newly diagnosed disease, the variance was 

heterogeneous (Levene’s statistic=3.28, p=0.007) between health states. ANOVA found 

the omnibus F test to be statistically significant (F=10.034, p<0.0001); therefore, 

Dunnett’s C post-hoc tests were performed to assess all pair-wise comparisons. The 

following pairs were statistically significantly different at the p=0.05 level: health states 1 

and 4; health states 1 and 5; health states 1 and 6; health states 2 and 3; health states 2 and 

4; health states 2 and 5; health states 2 and 6; health states 3 and 4; health states 3 and 5; 

and health states 4 and 5. These differences are summarized below in Table 5.15.  

 

Table 5.15. Mean differences (row minus column) between health states as assessed by 

physicians with the visual analog scale in the setting of newly diagnosed disease  

 HS1 HS2 HS3 HS4 HS5 
HS2 -0.069     
HS3 0.048 0.117*    
HS4 0.170* 0.239* 0.122*   
HS5 0.321* 0.390* 0.273* 0.151*  
HS6 0.188* 0.257* 0.140 0.019 -0.133 
*statistically significant at the 0.05 level (Dunnett’s C) 

KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 
well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 
moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 
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positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 
extremely high AE, high TE, poor EWB 

 

Setting of patients with recurrent disease 

For the valuation in the setting of recurrent disease, tests of homogeneity found the 

variance was heterogeneous among value scores (Levene’s statistic=2.399, p=0.04. The 

omnibus F test was statistically significant (F=4.884, p= 0.0003); therefore, and the null 

hypothesis was rejected. Dunnett’s C post-hoc tests were performed to assess all pair-

wise comparisons. The following pairs were statistically significantly different at the 

p=0.05 level:  health states 1 and 5; health states 2 and 5; and health states 3 and 5. These 

differences are summarized below in Table 5.16.  

 

Table 5.16. Mean differences (row minus column) between health states as assessed by 

physicians with the visual analog scale in the setting of recurrent disease (Dunnett’s C) 

 HS1 HS2 HS3 HS4 HS5 
HS2 -0.033     
HS3 0.002 0.035    
HS4 0.073 0.105 0.071   
HS5 0.199* 0.232* 0.197* 0.126  
HS6 0.069 0.102 0.067 -0.004 -0.130 
*statistically significant at the 0.05 level 

 

KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 

well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 

moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 

positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 

extremely high AE, high TE, poor EWB 
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Results for Hypothesis 9 

H9: There are no differences in physician valuation of the six hypothetical health states 

depicting various risks and benefits of ovarian cancer treatment as assessed by the 

standard gamble 

 

Tests of homogeneity of variance found that there were no differences in variance 

between health states (Levene’s statistic = 0.79, p=0.56); however, standard gamble data 

were not normally distributed (Figure 5.7). Therefore, the Kruskal Wallis one-way 

ANOVA was conducted and was statistically significant (p<0.0002). The null hypothesis 

was rejected.  There were significant differences in physician valuation of the 

hypothetical health states as assessed by the standard gamble. To determine which health 

state pairs were statistically different, K was calculated according to Equation 4.1 using 

mean rank and rank total values displayed in Table 5.17, with the critical value of K at 

the significance level of p=0.05 being 7.01 (Sholfield, 2006; Langley, 1971).  There were 

statistically significant differences between health states 1 and 5, health states 1 and 6, 

health states 2 and 5, health states 2 and 6, and health states 3 and 5 (Tables 5.18 and 

5.19). 
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Table 5.17.  Kruskal Wallis test mean rank and rank total values of physician valuation 

of standard gamble utilities  

Health State Mean rank Rank total 
HS1 72.83 2403.39 
HS2 80.09 2642.97 
HS3 91.48 3018.84 
HS4 96.76 3193.08 
HS5 134.09 4424.97 
HS6 121.74 4017.42 

 

Table 5.18. K values for all health state pairs of physician valuation of standard gamble 

utilities  

 HS1 HS2 HS3 HS4 HS5 
HS2 1.260     
HS3 3.242 1.979    
HS4 4.161 2.898 0.915   
HS5 10.660* 9.396* 7.413* 6.494  
HS6 8.510* 7.246* 5.263 4.344 -2.154 
*exceeds the critical value for K 

Table 5.19. Mean differences (row minus column) between health states as assessed by 

physicians with the standard gamble 

 HS1 HS2 HS3 HS4 HS5 
HS2 0.039     
HS3 0.106 0.068    
HS4 0.129 0.090 0.023   
HS5 0.305* 0.266* 0.198* 0.176  
HS6 0.246* 0.207* 0.140 0.117 -0.059 
*statistically significant  

KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 

well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 

moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 

positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 

extremely high AE, high TE, poor EWB 
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Results for Hypothesis 10 

H10:  There are no differences in physician valuation of the hypothetical health states as 

assessed by the visual analog scale under the scenario of a first diagnosis as 

compared to the scenario of recurrent disease 

 

Out of the 204 case pairs, 186 (91.2%) were included in this analysis; 18 pairs were 

excluded due to missing data. Data appeared to be sufficiently normally distributed 

(Figure 5.6); therefore the Model C ICC (two-way mixed model with measures of 

consistency) was used. The ICC was 0.506 (95% CI = 0.39 to 0.61). The F test was 

statistically significant (p <0.0001). Therefore, the null hypothesis was rejected. To 

further understand the relationship between the two disease settings presented to 

physicians, a paired t-test was performed. There was a significant difference between the 

mean values associated with health states in the setting of a new diagnosis as compared to 

the setting of recurrent disease (p<0.0001). The mean difference between groups was 

0.09 (95% CI 0.06-0.12). 

 

Results for Hypothesis 11 

H11: There is no difference in ratings of standard gamble utilities between patients and 

physicians across the six hypothetical health states depicting various risks and 

benefits of ovarian cancer treatment. 
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A mixed model ANOVA found a significant main effect for health state (F=14.552, 

p<0.0001). The mean standard gamble utilities for patients was 0.491 and for physicians 

was 0.529, but this main effect was not statistically significant (F=0.412, p=0.52), 

therefore, there were no overall significant differences in utility values between patients 

and physicians.  However, there was a significant interaction effect between health state 

(hypothetical health states 1 through 6) and participant (physician versus patient) 

(F=8.123, p=0.006). Therefore, the null hypothesis was not rejected for hypothesis 11. 

The mean and 95 percent confidence interval for the health states by participant are 

presented in Table 5.20. A plot of these data are provided in Figure 5.13, demonstrating 

that physicians placed higher utility on the health states with high treatment efficacy than 

did patients, whereas patients placed higher utility on health states with low adverse 

events than did physicians, and that states with moderate treatment effects were similar.  
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Table 5.20. Cell means for participant by health state 

Participant       Health State Mean Standard 
Error 

95% confidence 
interval 

HS1 0.491 0.046 0.401 – 0.582 
HS2 0.466 0.047 0.372 – 0.560 
HS3 0.457 0.043 0.372 – 0.542 
HS4 0.509 0.044 0.420 – 0.597 
HS5 0.535 0.046 0.444 – 0.627 

Patient 

HS6 0.487 0.047 0.393 – 0.580 
HS1 0.392 0.051 0.291 – 0.494 
HS2 0.431 0.053 0.326 – 0.536 
HS3 0.498 0.048 0.404 – 0.593 
HS4 0.521 0.049 0.423 – 0.620 
HS5 0.697 0.051 0.595 – 0.799 

Physician 

HS6 0.635 0.052 0.531 – 0.739 
KEY: HS1: Low adverse events (AE), low treatment efficacy (TE), poor emotional 

well-being (EWB); HS2: low-moderate AE, low TE, moderate EWB; HS3: 

moderate-high AE, moderate TE, poor EWB; HS4: high AE, moderate TE, 

positive EWB; HS5: extremely high AE, high TE, positive EWB; HS6: 

extremely high AE, high TE, poor EWB 
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Figure 5.13. Interaction of heath states 1-6 (state) by participant (physicians represented 

in green, patients in blue) 
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Since there were only two participant groups, power analysis to compare physicians to 

patients was conducted based on a comparison of means. There was 28 percent power to 

test overall differences between patients and physicians. To have 80 percent power to test 

these groups, 907 patient and 907 physician assessments would have been needed. 

 

Additional power calculations for future questions of interest 

To test across three groups (patients under surveillance, patients receiving chemotherapy, 

and physicians), the omnibus F test power in this study would have been 100 percent for 

the standard gamble assessment. For 80 percent power to compare these three groups 

across all health states, a total sample of 51 would have been needed (17 in each of the 

three groups).  

 

 A comparison of means between patients receiving chemotherapy and those under 

surveillance would have had 100 percent power for the standard gamble, and 43 percent 

for the visual analog scale. For the visual analog scale, 463 assessments from patients 

receiving chemotherapy and 215 under surveillance would have been needed for 80 

percent power.  

 

Due to the power calculations, an additional post hoc analysis (mixed model ANOVA) 

was conducted to compare the standard gamble utilities between physicians, patients 

receiving chemotherapy and those under surveillance. There was a significant main effect 

within subjects for health state (F=6.993, p<0.0001).  There was also a significant 
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interaction effect of health state by participant (F=4.178, p<0.0001) and a significant 

difference between groups (F=4.270, p=0.018). Figure 5.14 displays the differences in 

utilities between these groups.  

 

Post hoc tests (adjusted for multiple comparisons) found significant differences between 

patients under surveillance and physicians (p=0.04) and between patients receiving 

chemotherapy and patients under surveillance (p=0.01), but no significant differences 

were found between physicians and patients receiving chemotherapy (p=0.84). 

Descriptive statistics of each standard gamble utility by participant group is presented in 

Table 5.21. 
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Figure 5.14. Health states 1-6 by participant (physicians represented in green, patients 

receiving chemotherapy in blue, patients under surveillance represented in red) 
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Table 5.21. Health state standard gamble utilities by participant  

  
Health 
state Participant N Mean 

Standard 
Deviation 

Patients receiving chemotherapy 28 0.571 0.238 
Physicians 33 0.392 0.285 
Patients under surveillance 13 0.319 0.340 

HS1 
 

Total 74 0.447 0.294 
Patients receiving chemotherapy 28 0.527 0.285 
Physicians 33 0.431 0.293 
Patients under surveillance 13 0.335 0.331 HS2 

Total 74 0.450 0.301 
Patients receiving chemotherapy 28 0.529 0.273 
Physicians 33 0.499 0.233 
Patients under surveillance 13 0.304 0.315 HS3 

Total 74 0.476 0.272 
Patients receiving chemotherapy 28 0.575 0.266 
Physicians 33 0.521 0.262 
Patients under surveillance 13 0.366 0.333 HS4 

Total 74 0.514 0.282 
Patients receiving chemotherapy 28 0.614 0.297 
Physicians 33 0.697 0.245 
Patients under surveillance 13 0.365 0.334 HS5 

Total 74 0.607 0.302 
Patients receiving chemotherapy 28 0.571 0.269 
Physicians 33 0.635 0.279 
Patients under surveillance 13 0.304 0.343 HS6 

Total 74 0.553 0.307 
 
 

Summary 

Five out of the 11 a priori null hypotheses tested were rejected (Table 5.22). Both 

patients and physicians found different values across the hypothetical health states using 

the visual analog scale. Although patients and physicians did not statistically differ in 

their standard gamble assessment of the health states overall, there was a significant 

interaction between health state and participant (physician versus patient) and there were 
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significant differences in standard gamble utilities between patients under surveillance 

and patients receiving chemotherapy. However, patients receiving chemotherapy had a 

similar self-reported current health state, similar EQ-5D index scores for their current 

health state, and had similar disease and demographic characteristics as patients under 

surveillance.  Patients also did not rate their own health differently when asked to do so 

in the context of the hypothetical health states as compared to the context without 

comparison health states. The implications of these pilot study findings are discussed in 

more detail in Chapter 6. 

 

Table 5.22.  Summary of results for all hypotheses 

Hypothesis Result 
H1: There are no differences in patient valuation of the six 

hypothetical health states depicting various risks and 
benefits of ovarian cancer treatment as measured by 
the visual analog scale. 

REJECT NULL 

H2: There are no differences in patient valuation of the six 
hypothetical health states depicting various risks and 
benefits of ovarian cancer treatment as measured by 
the standard gamble. 

FAIL TO REJECT NULL 

H3: There is no equivalence in patient valuation of the six 
hypothetical health states between the visual analog 
scale and the standard gamble. 

FAIL TO REJECT NULL 

H4: There is no difference in the societal valuation of 
patient self-reported EQ-5D health states for patients 
currently receiving chemotherapy as compared to 
those under surveillance 

FAIL TO REJECT NULL 

H5: There is no difference in patients’ self-reported health 
status using the EQ-5D visual analog scale for patients 
currently receiving chemotherapy as compared to 
those under surveillance 

FAIL TO REJECT NULL 
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Table 5.22., continued 

Hypothesis Result 
H6: There is no difference in self-reported health state 

values between the visual analog scale in the context 
of the hypothetical health states and the EQ-5D visual 
analog scale without the context of the hypothetical 
health states 

FAIL TO REJECT NULL 

H7: There is no equivalence in physician valuation of the 
six hypothetical health states between the visual 
analog scale and the standard gamble. 

REJECT NULL 

H8: There are no differences in physician valuation of the 
six hypothetical health states as assessed by the visual 
analog scale 

REJECT NULL 

H9: There are no differences in physician valuation of the 
six hypothetical health states depicting various risks 
and benefits of ovarian cancer treatment as assessed by 
the standard gamble 

REJECT NULL 

H10: There are no differences in physician valuation of the 
hypothetical health states as assessed by the visual 
analog scale under the scenario of a first diagnosis as 
compared to the scenario of recurrent disease 

REJECT NULL 

H11: There is no difference in ratings of standard gamble 
utilities between patients and physicians across the six 
hypothetical health states depicting various risks and 
benefits of ovarian cancer treatment. 

FAIL TO REJECT NULL 
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CHAPTER 6: DISCUSSION 

 

Phase III clinical trials have demonstrated that intraperitoneal (IP) cisplatin-based 

treatment regimens result in a statistically significant, 16-month improvement in overall 

survival as compared to intravenous therapy (Armstrong, et al., 2006). As a result of 

these findings, IP therapy is now available to women diagnosed with ovarian cancer. 

However, the improved survival is associated with an increased risk of acute toxicity 

during the treatment period (Armstrong, et al., 2006; Hess, et al., 2007). Largely due to 

this risk of short-term toxicity, IP therapy is not routinely offered to patients as a viable 

option for care in many health care practices. There are two distinct camps in the war on 

ovarian cancer that have been in place since the development of phase III IP therapy trials, 

and who now are at even stronger odds not only in the research community but now also 

in the clinic: those supportive of IP therapy (Alberts, et al., 2002; Armstrong and Brady, 

2006) and those who strongly oppose it (McGuire, 2001; Ozols, et al., 2006). However, 

little is being done to understand the preferences of patients for treatment options, how 

these may differ or be similar to their physicians, or how possible similarities or 

differences in preference may impact health care decision making, quality or outcomes. 

In fact, no one seems to be asking the opinions of patients at any level of the debate (Hess 

and Alberts, 2007).  

 

The two pilot studies reported here were designed in the absence of any known prior 

work related to ovarian cancer patient and physician decision making regarding 
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chemotherapy treatments. The goal of these pilot studies was to obtain preliminary data 

related to trade-offs that must be made when choosing treatments that differ in efficacy 

and toxicity. These preliminary data are needed to design a larger, adequately powered 

project investigating health care decision making in ovarian cancer, with the ultimate 

goal of improving the dialog and decision making processes to improve patient care.  

 

The participation rates in this study demonstrate that this type of work can be done in 

both ovarian cancer patient and oncologist populations. The patients are available and are, 

in general, both willing and able to participate. Similarly, physicians are willing and able 

to participate.  Approximately half of the a priori hypotheses were found to have been 

adequately powered. In most cases, for those hypotheses that were underpowered, the 

sample size needed would not have been feasible in any context.  Over 3,400 patients 

would have been needed to test all the remaining hypotheses at 80 percent power (e.g. 

hypothesis 4 would have required 3,470 women). This translates to the equivalent of 

approximately one-third of all women diagnosed with advanced ovarian cancer in the U.S. 

in any given year. In Arizona, there are approximately 400 new ovarian cancer cases per 

year (ACS, 2007). Of these, 60 percent are estimated to be advanced disease, leaving a 

total of up to 240 potentially eligible patients. If confined to Arizona, an adequately-

powered study would have taken approximately 14 years to complete at a 100 percent 

participation rate with the ability to identify and contact every ovarian patient in the state 

and to enroll every woman while she were still alive. Such a study would have been 

completely unfeasible. Therefore, based on ex post power calculations, the sample size 
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estimates based on correlation estimates were appropriate for this pilot study. Even a 

doubling of the study sample would not have made a noticeable impact on the under-

powered hypotheses and would have extended enrollment through 2008 without funding.  

 

Chapter 5 provides a quantitative overview of the data and statistical results from each 

study hypothesis obtained from the ovarian cancer patient and physician pilot studies. In 

this chapter, these results are discussed in the overall context of the goals of the pilot 

study and in relation to the underlying theoretical framework of the tools used in these 

studies. The implications of this study for the design and implementation of future 

research are addressed. Lastly, the limitations of and lessons learned from this pilot study 

are provided as guidance for the development of future research. 

 

Discussion of Hypothesis 1 

Hypothesis 1 examined the valuation of the six hypothetical health states as assessed by 

patients using the visual analog scale (VAS).  The VAS obtains a measurable value of 

preferences under situations of certainty (Torrance, et al., 2001). As was discussed in 

Chapter 3, the VAS can be used to obtain interval preference values. Although it is 

helpful to familiarize the respondent with the hypothetical health states that would then 

be used with the standard gamble (SG), the VAS is able to obtain rank order as well as 

strength of preferences (measured by the distance between the health states). It is 

important to note that a value is not a utility (which incorporates an element of 

uncertainty, or risk), and must be interpreted within those limitations. In other words, the 
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VAS is a value that reflects preferences if there were a 100 percent possibility of one 

condition versus a 100 percent possibility of any another condition being compared. In 

reality, this is very unlikely to ever occur. The VAS results, therefore, may not be directly 

applicable to any real decision ever faced by a patient or to any health care choice.  

Nevertheless, a health state placed higher on the VAS may be considered to have inherent 

higher value to the respondent than one placed lower on the scale. 

 

Out of the 15 pair-wise comparisons, six pairs were significantly different (ANOVA, post 

hoc pair wise tests adjusted for multiple comparisons). These pairs are again presented 

below in Table 6.1 for reference.  

 

Health states with better emotional well being were consistently valued to be equivalent 

to or significantly higher than states with poor emotional well being, regardless of 

treatment efficacy or adverse events. In general, patients had the highest value for health 

states with high treatment efficacy regardless of chemotherapy-related toxicity. However, 

when lower emotional well being was included in the health state, the health states were 

valued equivalently (e.g., health state 1 versus 6 and health state 3 or 4 versus 6). That is, 

the treatment efficacy alone no longer resulted in the higher valuation of the health state.  

Although this study was not designed to determine which specific factor of the health 

state influenced values, this suggests that emotional well being is a very important factor 

to patients, perhaps even more so than treatment efficacy. The findings from this 

hypothesis also suggest that patients in this study did not place a great deal of value on 
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the specific toxicities associated with a particular chemotherapy regimen. Primarily, 

emotional health and secondly, treatment efficacy were of the most value to patients in 

this pilot study. 

 

Table 6.1. Hypothetical health state (HS) valuation as assessed by patients using the 

visual analog scale 

Statistically different pairs Non-different pairs 
HS1* vs HS3 HS1 vs HS2 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS2 vs HS5* HS1 vs HS4 
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS3 vs HS4* HS1 vs HS6 
HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS3 vs HS5* HS2 vs HS3 
HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS5* vs HS6 HS2 vs HS4 
HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS1 vs HS5*  HS2 vs HS6 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

*Health state (HS) with higher valuation of pair 
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Table 6.1., continued 
Statistically different pairs Non-different pairs 

  HS3 vs HS6 
  HS3:  

Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

  HS4 vs HS5 
  HS4: 

High AE; 
Moderate TE; 
Positive EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

  HS4 vs HS6 
 HS4: 

High AE; 
Moderate TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

 

Hypothesis 1 more importantly suggests that in the absence of risk and conflicting 

alternatives, patients do prefer treatments that maximize treatment efficacy even if those 

are associated with severe adverse events. The values of the hypothetical health states 

were clearly ordered by patients, with the low adverse events-low efficacy states having 

the lowest value, whereas the high adverse events-high efficacy health states had the 

highest value. This suggests that patients are unlikely to avoid a more toxic chemotherapy 

regimen that improves survival, and in fact may prefer such a regimen over a more 

tolerable regimen with less treatment efficacy. It will be important to investigate how 

these preferences influence the decision making for or against IP therapy in the clinic. 

 

The perceived emotional outcome of any treatment regimen may have a strong influence 

on patient preferences. The emotional outcomes may be a determining factor for how 

trade-offs are made between toxicity and treatment efficacy. Although a larger study is 
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needed to examine this, the data in this pilot study suggest that given emotional health, 

patients may be very willing to accept toxicity for treatment efficacy. However, if 

emotional health is expected to be poor, patients may no longer be willing to make these 

trade-offs.  This deserves additional research, as there may be important implications of 

this for the effective and appropriate presentation of treatment alternatives to patients by 

health care providers.   

 

Although this study was underpowered to assess VAS differences between patients on 

chemotherapy and those under surveillance, it appeared as if the pattern of preferences 

was relatively consistent across groups (Figure 5.2). The mean values for health states 1, 

2 and 3 differed by 0.03 or less. None of these states had positive emotional well being or 

high treatment efficacy.  Health states with positive emotional well being (health states 4 

and 5) differed by 0.111 and 0.069, suggesting that the improvement in efficacy between 

health states, even though accompanied by adverse events, may be valued differently by 

patients depending on treatment status. The mean values of health state 6 differed by 

0.096. This health state which included improved efficacy but poor emotional well being. 

This also suggests that there may be differences in the value of emotional well being 

between these patient groups.  No data related to the significance of these differences 

were proposed or presented in the results of this study. A larger, adequately powered 

study is needed to examine this in more detail.  
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Discussion of Hypothesis 2 

Hypothesis 2 examined the valuation of the six hypothetical health states as assessed by 

patients using the standard gamble (SG).  To overcome the limitations of the VAS (e.g. 

its ability only to be interpreted in situations of certainty), the VAS is recommended to be 

used in conjunction with a second instrument to obtain utilities (in this study, the SG) 

(Cunningham and Hunt, 2000).  While the VAS obtains interval ranking values in 

situations of complete certainty, the SG adds a dimension of uncertainty (e.g. varying 

probabilities of occurrence) to obtain a vN-M utility score.  While individuals may prefer 

one outcome over another in situations of certainty, it is unclear if these preferences will 

remain the same or may differ when there is uncertainty.  

 

The SG provides the respondent with two options for every hypothetical choice: one with 

risk and one of certainty. Although the SG does add a dimension of risk, like the VAS it 

also presents a scenario that no patient or physician will ever face (Johannesson, 1996). 

Rarely in actual health care decision making will anyone have a choice of any alternative 

with a completely certain outcome. Any decision made is likely to have some chance of a 

positive, and some chance of negative, outcome for all alternatives.  The SG adds a single 

dimension of risk because operationally, assessing multiple health states with varying 

probabilities of occurrence would be extremely challenging for an investigator trying to 

obtain patient utility scores. Additionally, it would be mentally challenging to the 

respondent (although this is often the reality of health care decision making). Although 

the SG may more closely approach situations of uncertainty, it is not intended to 
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represent any true decision making scenario, but rather to obtain a preference value (in 

this case, a utility) from respondents under the assumptions of vN-M utility theory.  

According to vN-M utility theory, choices are made by selecting the option that has the 

most value to the decision maker by a process of mental valuation of the potential 

positive outcomes and a devaluation of the potential negative outcomes of each 

alternative. The SG obtains a vN-M utility in the most simplistic form possible—one 

outcome of certainty compared to one outcome of uncertainty. The alternatives are 

considered to have equivalent utility when the probabilities of the uncertain outcome are 

set in a way that the respondent would have no greater preference for one alternative over 

the other. Respondents are theorized to select the gamble (the risk, or alternative with 

uncertainty) when the value of the anticipated outcome of the risk is greater than the 

value of the certain alternative and to select the certain alternative when the value of that 

health state is greater than the value of the risk. These choices reflect underlying 

preferences that are thought to be the driving force behind actual decision making. 

 

In hypothesis 1, patients had a statistically significant preference for certain health states 

to others in situations of certainty. However, hypothesis 2, which compared patient 

valuation across health states as measured by the SG, found that there were no significant 

differences between health states when the choices involved risk. In fact, it appeared as if 

many patients had a very similar propensity towards risk regardless of the outcome. 

When making a choice using the standard gamble, a respondent is said to be risk averse 

when there is a preference for the certain state over the gamble. A respondent who is risk 
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seeking will prefer the gamble over the certainty. The standard gamble was administered 

in a ping-pong manner, with higher probabilities altering between perfect health and 

death. The more risk averse a respondent is, the less risk they would be willing to take 

between life and death. This results in a higher SG utility score. A more risk seeking 

individual will risk a greater chance of death, which will result in a lower SG utility score.  

 

When looking across health states by patient, more than half of patients (56%) varied less 

than 0.20 in utility values across the six hypothetical health states, and almost 20 percent 

of all respondents valued each state exactly the same on the SG. This contrasts to the 

VAS, in which less than 5 percent of patients varied less than 0.20 in their valuation of 

health states, and more than half of respondents varied more than 0.50 in their valuation. 

Therefore, although the hypothetical health states were of different value to the 

respondents, there was no difference in risk seeking or risk aversion behavior of patients 

between those same health states. 

 

However, as was seen in Figure 5.4 and in ex post analyses, despite the invariance across 

health states, patients under surveillance exhibited significantly greater risk-seeking 

propensity than patients receiving chemotherapy (p=0.01, Dunnett’s C, adjusted for 

multiple comparisons). This is evident in the higher utility scores of all health states 

obtained from patients receiving chemotherapy (overall mean difference in utilities of 

0.232).  
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Hypothesis 2 was underpowered (an additional 263 patients would have been needed to 

have 80 percent power to detect significant differences between the six hypothetical 

health states). Even with the ability to detect significant differences, it is unclear if those 

differences would have been meaningful. A difference in valuation of 0.10 or more is 

generally considered to be meaningful (Feeny, 2005). The addition of more patients may 

have simply led to statistical, but not practically meaningful, differences between states. 

The largest mean utility difference between any two health states was only 0.08 on the 

SG (HS3 and HS5). This may be contrasted with the mean difference of 0.30 between 

these same two health states using the VAS. Even considering the most extreme ends of 

the 95 percent confidence intervals, the greatest difference between any of the states 

using the SG may only reach 0.20 across health states. This contrasts to the extreme 

possibilities from the VAS, where the extreme high and low values from the 95 percent 

confidence intervals suggests it may be possible to obtain differences as large as 0.44 

between these same health states. 

 

Although a more adequately powered study is needed to make conclusive statements or 

to come to definitive conclusions, this pilot study does suggest that ovarian cancer 

patients may have clear preference values for some health outcomes over others (VAS 

data), but that these preferences may not result in choices that maximize any outcomes 

(e.g., minimize toxicity, improve emotional well being, maximize treatment efficacy) 

when faced with health care alternatives with an uncertain outcome (SG data). For 

example, a patient may value one outcome as being equal to 90 percent of perfect health, 
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and another outcome as having the value of 60 percent of perfect health, but when faced 

with choices that involve risk, any differences between alternatives may be lost and the 

choice may simply be a coin toss. However, when looking at patients receiving 

chemotherapy as compared to those under surveillance, a very different trend appears. 

Although values are very similar, there are distinct differences in utilities. In other words, 

regardless of current treatment status, patients rank ordered the health states in a very 

similar manner (p=0.141, paired t-test for VAS values by treatment status). However, 

when risk was involved, patients under surveillance were significantly more risk-seeking 

than patients receiving chemotherapy (p=0.01, SG values by participant group, adjusted 

for multiple comparisons). This suggests that patients under surveillance may be 

significantly more likely to prefer a risky alternative with even a small chance of 

returning to perfect health (e.g. about 30 percent or less) and a high chance of death (e.g. 

65 to 70 percent or more) than the certainty of any chemotherapy retreatment with known 

or perceived outcomes. What remains unclear is how these values and utilities translate to 

choices made by cancer patients.  

 

Currently, decision making research bases much of its theoretical foundation on the 

assessment of preferences (i.e., values, utilities) as described in Chapter 3. Although 

values and utilities are likely very important components of choice, it is likely there are 

other factors that come into play as well, such as the values or utilities of family or 

physicians, and other individuals, that may not affect a reported preference value, but that 

may influence ultimate choice.  This pilot study relied on the traditional preference 
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assessment methods, without investigating the components of preference (e.g. visceral 

influences, omission bias, and commission bias). Reported preferences were taken at face 

value, assuming that there may be any variety of underlying influences or components of 

the reported preference values and utilities. Other than current health status and the 

current treatment status (chemotherapy or not) of respondents, deconstructing the 

components of preference and other contributing independent factors was beyond the 

scope of this pilot study.  

 

Patients receiving chemotherapy and those currently under surveillance were similar with 

regard disease characteristics (Table 5.4). Both groups had a similar proportion of 

patients with recurrent or non-recurrent disease, similar mean time since diagnosis, and 

similar disease stage at time of diagnosis. This suggests that patients may not be 

permanently confined to one group or the other. If that were the case, there may have 

been differences between groups on several, if not all of these criteria. 

 

Ovarian cancer is a chronic condition—for the vast majority, women who have received 

this diagnosis will continually be faced with recurrence and retreatment for the duration 

of life.  This study suggests that women may go through cyclic periods in which their 

approach to risk is significantly altered. Although a longitudinal study is needed to test 

this hypothesis, this pilot study raises an additional concern for not only the medical care, 

but also the psychosocial care of these women. Not only must a woman psychologically 

deal with the issues of recurrence, morbidity and mortality, but this study suggests there 
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are underlying value issues that may shift as well. This concern deserves additional 

research. 

 

 It is also unknown if these findings are suggestive of bigger issues that influence patient 

choice (e.g., is the proximity of chemotherapy treatment a factor related to the likelihood 

of women to attempt high-risk, unproven therapies? Is a woman more likely to enter an 

early phase research trial if presented with the possibility before the need to receive 

additional chemotherapy is accepted than when a patient has already come to terms with 

the need for treatment reinitiation?) 

 

It is also possible that choices are made based on completely different criteria that do not 

involve preferences as suggested by utility or prospect theory. Therefore, key factors may 

not be captured by the SG or potentially any tools currently being used in the field of 

medical decision making.  The values and utilities obtained from these tools may be 

independent of the basis of any real choices. There is scant literature prospectively 

associating preferences with observed decision making. Future research should not only 

explore the association between patient values and utilities, but the amount of influence 

these and other factors may have in the decision making process. There is a need to test 

decision theories and, if necessary, to devise new measurement or assessment strategies. 

 

The failure to reject the null hypothesis for hypothesis 2 is based on the omnibus F test, 

which was not statistically significant; therefore, no post hoc comparisons were made.  
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Some statisticians have argued against the F test hurdle due to the conservative nature of 

this approach (e.g. loss of power), and have instead advocated for immediate 

comparisons controlling for the family-wise error rate (Hancock and Klockars, 1996). 

The F test does not directly test any meaningful hypothesis (e.g. the significance of F is 

only meaningful when the pairs of interest are identified), and there is a potential for the 

F test to lack statistical significance even if one or more pairs might be significant when 

controlling for family-wise error. Additionally, there is potential for the F test to be 

significant, but for the subsequent pair-wise testing to lack significance. Future research 

may wish to consider alternate approaches to multiple comparisons to avoid unnecessary 

loss of power and use novel approaches to only conduct statistical tests with meaningful 

outcomes. This is of particular concern in this population, where the sample size needed 

to make this comparison must be limited to the extent possible to successfully meet 

planned accrual goals. Novel statistical approaches may reduce the sample sized needed 

for an adequately powered study. 

 

Discussion of Hypothesis 3 

Hypothesis 3 was designed to assess the consistency of measurement between the VAS 

and SG as assessed by patients.  This study was underpowered to detect a small 

correlation; however, the ICC is more than a Pearson’s correlation coefficient. The ICC is 

not simply used to assess the correlation or reliability, but evaluates agreement (in this 

case, between the measurement tools) (Yen and Lo, 2002).  
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The ICC was 0.003, and was not statistically significant, resulting in a failure to reject the 

null hypothesis. There was a lack of consistency between measurement instruments. 

Although there may not have been sufficient power to fully assess correlation, a post-hoc 

comparison of means was able to verify the lack of similarity between tools, providing 

some assurance that these tools may be measuring different underlying constructs. The 

mean differences between the SG and VAS were overall quite small (mean difference of 

0.06), but were significantly different (p=0.01).  Theoretically, if the SG had rated a 

health state at 0 and the VAS at 1.0, the difference would have been -1.0, and if the SG 

had rated a health state at 1.0 and the VAS as 0, the difference would be +1.0. 

 

Prior studies have shown that the SG provides a significantly higher preference score 

than the VAS, with differences between tools in the magnitude of 0.32 for Parkinson’s 

disease (Palmer, at al., 2000); 0.23 for alcohol-related conditions (Kraemer, at al., 2005), 

and 0.40 for chronically ill patients (Postulart and Abang, 2000). It is thought that with 

the SG, respondents are asked to choose between perfect health and death, and that 

utilities may be inflated due to individuals’ fear of death (e.g. relative risk aversion).  

 

The VAS, however, is thought to under-value health states because of the lack of a need 

to make an explicit trade-off. Instead, respondents use different cognitive processes, such 

as recall of past or current experiences or emotional reactions (Froberg and Kane, 1989a). 

In this patient population, it would be expected that the reality of currently or previously 

facing a real risk of death with a diagnosis of ovarian cancer may have played a factor 
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with the VAS, but overall large differences were not seen. As shown in Figure 5.8, the 

average valuation of only one health state (health state 3, moderate-high AE, moderate 

TE, poor EWB) differed more than 0.10 between the SG and VAS.  Due to the small 

sample size, it is unclear if individual health state differences were chance occurrences or 

if there are valid reasons or factors contributing to the differences in valuation of 

individual health states. Furthermore, no analyses were conducted by treatment status 

groups (receiving chemotherapy versus under surveillance). It is possible that the 

differences found with SG utilities between groups may have contributed to the small 

overall differences in VAS and SG scores in this study. Each patient group valued the 

health states in the mean range of 0.46 to 0.61 on the VAS (Table 5.10).  However, the 

SG values ranged from 0.53 to 0.61 for patients receiving chemotherapy and from 0.30 to 

0.37 for patients under surveillance (Table 5.11). When combined, the overall mean falls 

within the range of VAS scores. When considered separately, ex post t-tests showed 

significant differences in VAS and SG scores for patients receiving chemotherapy (mean 

difference, 0.114, p<0.0001), but there were no differences among patients under 

surveillance (mean difference 0.06, p=0.13). Together, a significant, but not practically 

meaningful, difference was retained. This emphasizes the importance of considering 

differences between these patient groups when conducting future research.  Investigators 

may run the risk of washing out or reducing the magnitude of significant findings when 

combining disparate groups. Due to the small sample size in this study, it is unclear if 

other factors should have been considered when evaluating patient preferences.  Future  
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research may want to incorporate a step-wise regression to identify other factors that may 

contribute to differences in preferences. 

 

Discussion of Hypothesis 4 

Hypothesis 4 compared the societal valuation of the health states of patients receiving 

chemotherapy with those under surveillance.  Patients identified their own functioning 

level (no problems, some problems, severe problems) on each of the five EQ-5D 

dimensions of health (mobility; self-care; usual activity; pain/discomfort; and 

anxiety/depression). Each of the 243 possible combinations of responses is assigned a 

unique EQ-5D health state code. Each health state is further associated with a value 

(range of 0.0-1.0) that has been obtained from the general population.  Details on the 

methods used for the EQ-5D valuation is described in detail by Szende and colleagues 

(2007).  

 

There was no statistical difference between groups, and post-hoc power analyses suggest 

that 3470 patients would have been needed to detect differences between the societal 

valuation of the health states of patients receiving chemotherapy and those under 

surveillance using the EQ-5D. It is highly unlikely this question will ever be asked due to 

the lack of feasibility to recruit this many patients, even for a national study. An 

exploration of the data shows a wide range of health state societal values for those 

receiving chemotherapy (0.506 to 1.0) as well as for those under surveillance (0.708 to 

1.0).  Some authors have suggested that the minimum meaningful difference in EQ-5D 
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valuation is 0.074 (Walters and Brazier, 2005).  It is unclear if the variance in this study 

is due to the small sample size, the variety of outcomes associated with ovarian cancer, or 

to concomitant or unrelated morbidity factors that were not collected in this study. In this 

study, nearly one third of all ovarian cancer patients considered themselves to have no 

problems with any of the health dimensions on the EQ-5D. The percentage of patients 

identifying themselves as having no problems with any dimension of the EQ-5D was 

similar for patients receiving chemotherapy and under surveillance (28.6 percent and 30.8 

percent respectively). 

 

Overall, patient health states were associated with a 0.86 societal valuation. Ovarian 

cancer patients in this study had similar valuation as the overall health status of the 

general U.S. adult population (valuation of 0.87) (Luo, et al., 2005). However, the 

statistics for the morbidity and mortality of ovarian cancer show that this is not the reality 

of the disease. It is possible that a more sensitive tool is needed in this population to 

identify the dimensions of health that are impacted by ovarian cancer diagnosis, treatment 

and follow up and from which to obtain valuation for pharmacoeconomic analyses.  It is 

also possible that the EQ-5D simply does not capture the health impact of ovarian cancer.   

 

In hindsight, one drawback to the current study was the lack of a qualitative component. 

Each survey administration permitted patients to express whatever thoughts and feelings 

they desired, for the purpose of developing rapport, while avoiding discussion about the 

task at hand or the health states that might alter or influence any responses on the VAS or 
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SG. Comments made by a number of respondents described the phenomenon of feeling 

healthy in every regard yet knowing they have a horrible disease that might kill them.   

 

Ovarian cancer is often a disease of otherwise healthy women. Its symptoms are subtle 

and only may be truly problematic at the very end stages of life. One study examining the 

profile of women who used the internet for information found that out of more than 

15,000 women self-reporting a diagnosis of ovarian cancer, 90 percent considered 

themselves to be in good health, but 50 percent reported problems with their normal 

activity level (Markman, et al., 2006). These findings are comparable to what was seen in 

this pilot study, where the mean self-reported health valuation was 0.80 (on the VAS) and 

43 percent of patients reported some problems with usual activities. 

 

Treatment for ovarian cancer is often the only external demonstration of the fact of the 

existence of a deadly illness. In many ways, it may be a very surreal and challenging 

disease for women to experience. There is no lump that can be felt, surgery is only 

minimally disfiguring (e.g. abdominal scar), and there are no other signs of illness that 

demonstrate the reality of a high risk of mortality. One woman who picked up a study 

brochure in her private physician’s office to participate in this study expressed that none 

of her friends or colleagues knew she had cancer. Her story was quite amazing, as she 

paid a substantial amount for a wig that looked identical to her normal hair (one day she 

had hair, then she shaved it and the next day had a wig). She continued to work 

throughout treatment, scheduling chemotherapy on random ‘personal’ days from work or 
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during times where she would not be missed from the office.  She mentioned that she 

often had chemotherapy on Fridays so that she could have the weekend to deal with the 

acute toxicities and be well enough on Monday so no one would notice.  Unfortunately, 

each of the unique stories of participants in this study was not recorded, nor was the pilot 

study designed to include these data. The stories of women may be a critical factor 

explaining the decision making process from their perspective. 

 

Although ovarian cancer is a deadly disease that attacks the internal organs and is very 

real and tangible for physicians who see the tumor and tumor plaques during surgery, for 

women it was expressed as much more of a psychological disease and in very abstract 

terms by all patients who wanted to talk. It was nothing they could feel or see in most 

cases. CT and PET scans often do not show disease after primary cytoreductive surgery. 

Re-treatment for recurrent disease is often initiated after a doubling of the CA-125, long 

before tumor growth is visible on imaging studies. One woman stated that she knew she 

was dying but it was strange because she felt so good, the best she had felt in years.   

 

The commentary provided is only anecdotal and is truly beyond the scope of the current 

study, but as mentioned above, a qualitative component of future work may elucidate the 

perceptions of patients and caregivers, and how these perceptions of this disease might 

influence decision making.  
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Discussion of Hypothesis 5 

Hypothesis 5 compared the self-reported health status on the EQ VAS between patients 

receiving chemotherapy and patients under surveillance to examine potential differences 

in how patients may perceive their own health. This was a similar question as was asked 

in hypothesis 4, but was from the perspective of the patient rather than society. The EQ 

VAS was used for this hypothesis because it was unknown how the influence of the 

hypothetical health states on the initial VAS might alter perceptions.  There were no 

significant differences between groups. The self-reported health value was 0.809 for 

patients receiving chemotherapy, and 0.790 for those under surveillance (mean difference 

of 0.02, p=0.96), indicating both statistical and meaningful equivalence between groups.  

 

This was a surprising finding in some ways because of the differences seen in the utility 

scores of the hypothetical health states between these patient groups.  It was thought that 

some of the differences in preferences between patients receiving chemotherapy and 

those under surveillance may have been associated with differences in the participants’ 

reference point as has been suggested by prospect theory (Kahneman and Tversky, 1979). 

Although an exploration of prospect theory is beyond the scope of hypothesis 5, the 

reference point, if defined as one’s own valuation of current health status or of societal 

valuation of health using the EQ-5D, is unlikely to be part of the equation when trying to 

explain differences in risk propensity between patients receiving chemotherapy and those 

under surveillance. The data collected in this study could be used for additional research, 

to explore the reference point of patients apart from current treatment status. 
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In other ways, the lack of difference in patient current health valuation was not surprising 

following the findings of hypothesis 4.  It is reassuring that both society and patients 

found no differences between patients based on treatment status. However, what remains 

unknown is why patients with active disease and those under surveillance are so similar 

on these measures. It is unclear if there are measureable physiologic differences between 

groups that simply were not captured by the assessment tools used in this study. If so, 

there is a need to determine how patients might have accommodated for these differences 

and readjusted their own perceptions. Previous work has shown that individuals tend to 

recalibrate their perspective over time (Brickman, Coates et al., 1978; Ubel, et al., 2005). 

If this recalibration takes place at the start and finish of each retreatment period, there 

may be significant emotional strain specific to this process that is currently not 

recognized in the clinic. Women with recurrent ovarian cancer are expected to go through 

multiple retreatment periods for the duration of life. It is not uncommon for a long-term 

(e.g. 5 years or more) survivor of recurrent ovarian cancer to have received five or more 

different chemotherapy regimens. By identifying potential sources of distress, more 

effective interventions may be designed to reduce the emotional burden of recurrent 

disease. It is unclear how often, if ever, these women recalibrate their perspective.  If 

women perceive a decline in their own health status, it is important to know when and for 

how long this process takes.  Decision making may well be impacted during this period, 

depending on which perspective is held by the decision maker at the time the choice is 

made.  
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Future work may want to explore the pilot data in this study to examine the 

characteristics of patients reporting lower valuation of their own health. There was not a 

consistently high valuation across all patients. Despite the mean value of 0.79, self-

reported health valuation on the EQ VAS ranged from 0.30 to 1.0. Although negatively 

skewed, it is important to identify the factors that may contribute to patients’ valuation of 

their own health. 

 

This hypothesis was not adequately powered to detect differences in VAS self-valuation 

between patients receiving chemotherapy and those under surveillance. A total of 902 

patients would have been needed to test this hypothesis. This is a feasible question that 

could be asked with several participating clinical sites, and may be worth pursuing given 

the findings of the post hoc analyses, demonstrating both statistical and meaningful 

differences in utilities between these groups. However, there were small differences that 

may not be meaningful, and a better approach may be to incorporate the assessment of 

potential influencing factors for not simply examine potential differences between 

patients based on their current treatment status, but rather to identify the factors that 

contribute to the variation in patient valuation of their own health. The decisions that 

must be made by patients receiving chemotherapy may not be the same faced by patients 

under surveillance. It could not be determined from this study how perspective might 

influence decisions in these groups.  Furthermore, there may be aspects of ovarian cancer 

patients’ current health status (either perceived or actual, or both) that are not dependent 

on or related to chemotherapy treatment status that influence a patient’s reference point. 
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The data from this pilot study could be used to explore the contributing factors that may 

explain the reference point. 

 

Discussion of Hypothesis 6 

Hypothesis 6 investigated the influence of the hypothetical health states on patients’ 

assessment of their own health. Each hypothetical health state presented a combination of 

toxicity, therapeutic and emotional outcomes. None of the combinations were optimal 

(e.g. no single hypothetical health state combined a favorable toxicity profile with high 

treatment efficacy and positive emotional well being). Similarly, none of the 

combinations were abysmal (e.g. no single health state combined a poor toxicity profile 

with poor treatment efficacy and poor emotional well being). Patients were asked to value 

their own current health at two different time points during the study. Initially, patients 

were asked to value their own health in the context of the hypothetical health states using 

the VAS. At the end of the study visit, they were again asked to value their own health on 

the EQ VAS. Not only were there differences in context (hypothetical states or none), but 

the initial VAS was larger and presented on a magnetic board with removable arrows. 

The EQ VAS is printed on 11 x 8.5” paper, and the respondent is asked to draw a line to 

the location on the scale indicating how good or bad, in her own opinion, her current 

health is today.  

 

Despite the differences in context, there were no differences between the initial VAS and 

the EQ VAS in this study (0.803 versus 0.793, respectively). This study was not 
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adequately powered to investigate this hypothesis, and because 1874 patients would have 

been needed to test this hypothesis, it is unlikely this specific question will be asked in 

the future. Although this study may not be generalizable to the overall ovarian cancer 

population, the number of patients that would be needed to detect a difference suggests 

that one can be fairly certain that a single patient self-assessment is sufficient in future 

preference studies, and that the context of these hypothetical health states is unlikely to 

interfere with patient self-assessment. This hypothesis is unable to conclude that this may 

be the case with other hypothetical health states, such as those that contain features with 

which the patient may be less familiar. This study suggests that for ovarian cancer 

patients, the valuation of one’s own health appears to be stable.  The majority of other 

work related to contextual effects in the elicitation of preference values has looked at the 

effects of different hypothetical health states on the valuation of similar health states, 

rather than on patient self-assessment (Froberg  and Kane, 1989b; Robinson, et al., 2001). 

However, stability of patients’ valuation of their own health state is critical in future 

studies that wish to obtain a reference point from which to investigate prospect theory. 

Since nearly 2000 patients would be needed for an 80 percent chance of seeing 

significant differences between assessments, it may be reasonable to assume the null 

hypothesis for similar future work. For future studies, the choice of either VAS 

instrument should be sufficient; they are likely to yield similar results.  
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Discussion of Hypothesis 7 

Hypothesis 7 used the intraclass correlation coefficient (ICC) to assess the equivalence of 

the visual analog scale compared to the standard gamble as evaluated by physicians. The 

resultant statistic estimates the proportion of variance that is due to differences within 

targets (in this case the hypothetical health states) rather than the difference in raters. The 

ICC would be 1.0 if the variation was completely due to differences in the health states, 

and therefore, perfect inter-rater reliability. The ICC will equal zero when there is equal 

variance between and within groups. In this study, the ICC was statistically significant, 

indicating that there was consistency between the VAS and SG. The statistic was also 

positive, which demonstrates that the variance of the measurement tool was greater than 

the variance of the health states. The ICC statistic would have been negative if the 

opposite were true.  Although statistically significant, the ICC was small (0.32, 95% CI 

0.19-0.44). Furthermore, a paired t-test suggested that significant differences exist 

between the VAS and SG scores (p<0.0001). 

 

Although health state values and utilities demonstrate greater consistency for physicians 

(ICC=0.323) than for patients (ICC=0.003, hypothesis 3), one must be cautious to not 

overestimate a statistically significant ICC. The correlation was small, and post hoc t-

tests found significant differences between the VAS and SG. Nevertheless, the mean 

difference between measurement instruments for physicians was only 0.08. For the sake 

of visual comparison, the data are presented below in Figure 6.1. 
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Figure 6.1. Standard gamble (blue) and visual analog scale (red) valuation of 

hypothetical health states as assessed by physicians (left) and patients (right)   

 

This figure demonstrates that although there are mean differences between the SG and 

VAS, the physician data show a similar trend, which contributed to the significant 

intraclass correlation coefficient. Patient data, however, show few similarities across 

health states. These data suggest that physicians have a similar approach to risk in 

accordance with the associated values of the hypothetical health states, but that patients 

do not approach risk in accordance with the values they associate with health states. In 

other words, physicians in this pilot study tended to prefer the certainty of a hypothetical 

health state that has a higher value, and were more likely to take risks with a hypothetical 

health state that has a lower value.  Patients in this study were willing to take a similar 

amount of risk regardless of the value of the outcome. This difference may contribute to 

the perceived inconsistency physicians may note in patient decision making, but may 

represent the reality of how patients respond to risk. However, there is also the possibility 

Patient Assessments, ICC=0.003Physician Assessments, ICC=0.323
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that the differences seen between these two instruments arise depending on the health 

state. 

 

Both the VAS and SG are anchored at 0.0 and 1.0 and assess aspects of the respondent’s 

health preferences. Research in the 1980s suggested that there may be a stable and 

measureable link between the VAS and SG (Dyer and Sarin, 1982).  Theoretically, this 

has led many to attempt to identify a function between these instruments (Dolan and 

Sutton, 1997; Stevens, et al., 2006; Shmueli, 2007).  Leaders in the field have 

recommended the use of study-specific power functions due to the recognition that the 

relationship between these instruments is very situation and population-specific 

(Torrance et al., 2001).  Unfortunately, this knowledge has not limited the application of 

transformation functions developed in specific research studies to completely unrelated 

data sets. It is not surprising these efforts have not found any consistent method to 

transform values to utilities.  

 

Based on what was found in the patient and physician pilot studies presented here, it is 

clear there are very different approaches taken by patients and physicians to values and 

utilities.  Each pilot study used the same hypothetical health states, identical study 

methods, the same tools and a single interviewer across all participant groups. Despite 

these consistencies, there were distinct differences in the VAS-SG relationship by 

patients and physicians (hypotheses 3 and 7, respectively). These data should serve as a 

reminder to future research of the problems that will be encountered when trying to apply 
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patterns seen in one study to other populations or questions. There is no reason to assume 

that the consistency or inconsistency of value and utility assessment should be seen in 

other studies of this population using different health states.  

 

Although there is intuitive appeal to be able to obtain a utility from a simple instrument 

such as the VAS via transformation, it is unlikely this will be possible. The findings in 

this study reinforce the concept that ongoing work to identify a single function that will 

explain the relationship of values to utilities will likely be unsuccessful.  

 

Overall, the SG produced slightly higher values than did the VAS. Other work has also 

demonstrated that SG utilities tend to be higher than the values obtained from the VAS. 

However, unlike prior studies, the overall mean differences in this study were very small, 

with mean differences ranging from 0.06 to 0.11 (mean 0.08) for physician assessments, 

and from -0.05 to 0.17 (mean 0.06) for patient assessments. Prior work has demonstrated 

consistently higher ratings via the SG, with a wide range of larger mean differences 

between preference elicitation methods than was seen in this study (Palmer, at al., 2000; 

Kraemer, at al., 2005; Postulart and Abang, 2000). It is unclear why this study resulted in 

smaller differences than prior work, but due to the small sample size it is impossible to 

examine the possible reasons for this difference. 
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Discussion of Hypothesis 8 

Hypothesis 8 examined the valuation of the six hypothetical health states as assessed by 

physicians using the visual analog scale (VAS) for a new diagnosis and for recurrent 

disease, respectively.   

 

Hypothesis 8—New diagnosis 

For physicians assessing health states in the setting of newly diagnosed disease, 10 out of 

the 15 health state pair-wise comparisons were statistically different (adjusted for 

multiple comparisons). For reference, these are presented again in Table 6.2. Physicians 

consistently valued health states with either higher treatment efficacy or positive 

emotional well being. Moderate treatment efficacy health states were considered to have 

higher value than low treatment efficacy regardless of toxicity or emotional well being, 

with the exception of health states 1 and 3, which were considered to be equivalent. Since 

health states 2 and 3 were statistically different, but not health states 1 and 3, this 

suggests that in the setting of newly diagnosed disease, there may be more consideration 

for adverse events with treatment regimens that do not show high efficacy. Health states 

with high treatment efficacy were considered equivalent, regardless of emotional well 

being. However, in comparisons between moderate to high treatment efficacy health 

states, emotional well being appeared to be a factor (e.g. health states 3 and 5 were 

statistically different, but not health states 4 and 6, comparisons which only differed with 

regard to emotional well being). Overall, the number of significantly different pairs 

suggests that many factors come into play for physicians in the care of patients with 
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newly diagnosed disease. There are distinct trade-offs between treatment efficacy and 

emotional health. In no case was a health state with lower toxicity favored when it was 

associated with lower efficacy. 

 

Table 6.2. Hypothetical health state (HS) valuation as assessed by physicians using the 

visual analog scale in the setting of newly diagnosed disease 

Statistically different pairs Non-different pairs 
HS1 vs HS4* HS1 vs HS2 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS1 vs HS5* HS1 vs HS3 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS1 vs HS6* HS3 vs HS6 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS2 vs HS3* HS4 vs HS6 
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS2 vs HS4* HS5 vs HS6 
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS2 vs HS5*  
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

  

HS2 vs HS6*  
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

*Health state (HS) with higher valuation of 
pair 
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Table 6.2., continued 

Statistically different pairs Non-different pairs 
HS3 vs HS4*   
HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

  

HS3 vs HS5*  
HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

  

HS4 vs HS5*  
HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

*Health state (HS) with higher valuation of 
pair 

 
 

Hypothesis 8 -- Recurrent disease 

For physicians assessing recurrent disease, the only health state that differed on the VAS 

was health state 5 (high AE, high TE, and positive EWB), which was significantly greater 

than health states 1, 2 and 3 (mean differences of 0.199, 0.232 and 0.197, respectively). 

Health states 1 through 3 were characterized by low to moderate adverse events, low to 

moderate treatment efficacy, and poor to moderate emotional well being. Health state 5 

was not significantly valued higher than health states 4 or 6, which are characterized by 

high adverse events, moderate (health state 4) to high (health state 6) treatment efficacy, 

and positive (health state 4) or poor (health state 6) emotional well being. 

 

In the setting of recurrent disease, physicians only considered a heath state to be of higher 

value if it had both treatment efficacy and positive emotional well being. All other health 

states were considered to be equivalent, which is a striking difference from what was 

found in the setting of newly diagnosed disease, where health states with any higher 
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treatment efficacy and with positive emotional well being were all valued higher than 

others. For recurrent disease, health states with treatment efficacy but poor emotional 

health were not considered any better than any health states with poor treatment efficacy, 

even if there were positive emotional well being. This suggests that although treatment 

efficacy is important, emotional health is of similar importance to physicians when caring 

for patients with recurrent disease, but neither factor alone is sufficient for the physician 

to value a health state more than any other.  

 

Physician valuation of treatment outcomes showed different results for the newly 

diagnosed and recurrent disease settings. For newly diagnosed disease, efficacy appeared 

to be the driving factor as evidenced by the higher valuation of all health states with high 

treatment efficacy. For recurrent disease, physicians were no longer able to clearly trade 

off loss in emotional well being or the onset of adverse events to obtain treatment 

efficacy. This may be in large part because a patient with recurrent disease is highly 

unlikely to ever be cured (e.g. never experience another recurrence), whereas 25 percent 

of patients with newly diagnosed disease might possibly be cured. In the newly diagnosed 

setting, this possibility may lead to a physician’s willingness to sacrifice patient quality of 

life in an attempt to  ‘cure’ the patient, while in the recurrent disease setting, quality of 

life plays a much larger role as ‘cure’ is much less, if at all, possible. Although the 

rationale for these choices cannot be determined from this study, the findings are 

consistent with the nature of ovarian cancer, and provide some insight into how 

physicians may weigh the costs and benefits of treatment alternatives in these populations. 
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Discussion of Hypothesis 9 

Hypothesis 9 examined the valuation of the six hypothetical health states as assessed by 

physicians using the standard gamble (SG).  As described earlier, the VAS obtains 

interval ranking values in situations of complete certainty, the SG adds a dimension of 

uncertainty (e.g. varying probabilities of occurrence) to obtain utility scores.  While 

physicians may prefer one outcome over another in situations of certainty, it is unclear if 

preferences remain the same or may differ when there is uncertainty. In this study, there 

were significant differences in utilities between five of the 15 pairs of hypothetical health 

states. These are again presented below in Table 6.3 for reference. 

 

Although 10 of the 15 health state pairs were valued very differently in the setting of 

newly diagnosed disease, only those pairs which had the largest mean difference in value 

on the VAS (health states that differed more than 0.18) were also significantly different 

when assessed using the SG. In general, health states with smaller differences or with 

equivalent value did not have different utilities. This suggests that although there are 

differences in values among many health states, only those health states with greater 

improvements in efficacy (health states 5 and 6) were different enough to translate to a 

change in physician risk taking behavior. In other words, low to moderate treatment 

efficacy health states may have been valued differently to physicians if there were 100 

percent certainty of either alternative, but when an element of uncertainty was added, 

physicians were unwilling to take more or less risk for either health state. A similar 

amount of risk was taken despite the different valuation. 
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Physicians were only willing to take increased risks if there was a major difference in 

treatment efficacy (low versus high treatment efficacy), or if there were a slight 

improvement in efficacy (moderate to high treatment efficacy) that was accompanied by 

a large improvement in emotional well being (poor to positive emotional well being). 

This slight improvement in efficacy was only important to physicians at the high end of 

efficacy (e.g. improvement from moderate to high efficacy). Health states 1 and 4 were 

not different, which also represented a slight improvement in efficacy and a large 

improvement in emotional well being, although at the low end of efficacy (improvement 

from low to moderate efficacy). 

 

This also suggests that for physicians, alternative treatments may not be worth the risk of 

adopting in the clinic unless there is a very clear improvement resulting in high treatment 

efficacy.  Health states 3 and 5 were significantly different, but were the only pair that 

represented a slight improvement in efficacy. However, there was also a difference in 

emotional well being. Physicians may prefer therapeutic regimens that have only a slight 

improvement in efficacy only if that regimen was associated with a large improvement in 

patient emotional well being.  Similar improvements in emotional health without 

improvement in efficacy (health states 3 and 4) and all other moderate-high differences in 

treatment efficacy (health states 4 and 5 and health states 4 and 6) were not statistically 

different.  
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Table 6.3. Hypothetical health state (HS) valuation as assessed by physicians using the 

standard gamble 

Statistically different pairs Non-different pairs 
HS1 vs HS5* HS1 vs HS2 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS1 vs HS6* HS1 vs HS3 
HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS2 vs HS5* HS1 vs HS4 
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS1: 
Low AE;  
Low TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS2 vs HS6* HS3 vs HS4 
HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

HS3 vs HS5* HS2 vs HS3 
HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

HS2: 
Low-moderate AE 
Low TE; 
Moderate EWB 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

 HS2 vs HS4 
  HS2: 

Low-moderate AE 
Low TE; 
Moderate EWB 

HS4: 
High AE; 
Moderate TE; 
Positive EWB 

  HS3 vs HS6 
*Health state (HS) with higher valuation 
of pair 
 

HS3:  
Moderate-high AE;  
Moderate TE; 
Poor EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

  HS4 vs HS5 
  HS4: 

High AE; 
Moderate TE; 
Positive EWB 

HS5: 
Extremely high AE; 
High TE; 
Positive EWB 

  HS4 vs HS6 
  HS4: 

High AE; 
Moderate TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 
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Table 6.3., continued 

Statistically different pairs Non-different pairs 
  HS5 vs HS6 
 HS5: 

Extremely high AE; 
High TE; 
Positive EWB 

HS6: 
Extremely high AE; 
High TE; 
Poor EWB 

 

Overall, the results of hypothesis 9 suggest that physicians prefer treatments that 

maximize treatment efficacy in situations of risk, even if those are associated with severe 

adverse events or declines in emotional well being. Physicians may be unlikely to avoid a 

more toxic chemotherapy regimen that improves survival, and more willing to 

compromise emotional well being for a large survival advantage. However, these 

preferences are only the case when the alternatives represent poor treatment efficacy. 

Slight improvements in treatment efficacy are unlikely to be accepted unless there is a 

gain in emotional well being for the patient.   

 

This finding may provide some insights into the lack of universal acceptance of IP 

therapy.  Certainly, IP therapy is unlikely to be associated with positive emotional well 

being of patients during therapy (Wenzel, et al., 2007).  It is possible that only those 

physicians that view IP therapy as a significant improvement in survival are willing to 

administer it, while those that view it as a moderate improvement without associated 

improvements in emotional health are those that are unwilling to use IP regimens. 

Although this has yet to be determined, this pilot study provides some evidence that may 

explain the variable use of this treatment option. Further work is needed to examine how 
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current treatment options are perceived to understand how the preferences seen in this 

study may be associated with therapeutic recommendations. 

 

Discussion of Hypothesis 10 

Hypothesis 8 examined VAS physician values across the hypothetical health states in the 

setting of newly diagnosed and in the setting of recurrent disease, but no statistical 

comparisons were made between these disease settings. Hypothesis 10 provided more 

than a descriptive comparison by using the intraclass correlation coefficient to determine 

the consistency of the VAS across these two settings. The ICC was 0.506 and was 

statistically significant. This suggests that there is moderate consistency between these 

two disease settings using the VAS. A post hoc paired t-test found statistically significant 

differences between disease settings, with a mean difference of 0.09 (p<0.0001).  

 

Although the ICC is neither designed to compare specific health state means nor to 

identify reliability across specific health states, Figure 6.2 demonstrates that for the low 

efficacy health states, the means for the two disease settings are closer, while they tend to 

separate with states with higher efficacy. This suggests that there may be similarity in 

values for low efficacy health states between disease settings, but that there is divergence 

as both toxicity and efficacy increase. For the setting of recurrent disease, there was little 

difference between the values of the health states (with the exception of health state 5). 

But in the setting of newly diagnosed disease, the value of the health states increased as 

efficacy increased. This difference, combined with the wide range of values provided by 
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respondents (Table 5.12), likely contributed to a lower ICC statistic. Nevertheless, the 

variability between disease settings was larger than the variability between health states, 

suggesting that the majority of the variance could be accounted for by differences 

between the settings of newly diagnosed disease and recurrent disease, and not the 

variance between the individual health states. 
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Figure 6.2. Physician-assessed visual analog scale values for hypothetical health states in 

the setting of newly diagnosed disease (blue) and recurrent disease (red) 

 

Discussion of Hypothesis 11 

Hypothesis 11 compared standard gamble utilities between patients and physicians across 

the six hypothetical health states, and additional post hoc analyses further compared 
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utilities between patients receiving chemotherapy, patients under surveillance, and 

physicians.  

 

Although patients overall were not likely to take different risks with any of the 

hypothetical health states (hypothesis 2), physicians were willing to take different risks 

across health states (hypothesis 9). Although there was no significant main effect for 

participant (all patients versus physicians), there was a significant interaction between 

participant and health state.  Patients had a higher mean utility for health states with 

lower treatment efficacy and lower adverse events than were physicians (health states 1 

and 2). For intermediate states (health states 3 and 4), the means began to converge 

(Figure 5.13). Then, as both treatment efficacy and adverse events increased, patients had 

higher mean utilities than physicians for these states (health states 5 and 6). This suggests 

that the invariance in patient risk taking propensity for the hypothetical health states 

intersected with that of the physicians so that patients were more risk-averse for low 

efficacy health states, and more risk seeking for high efficacy health states than were 

physicians. This suggests that although overall, these utilities are not different, when 

different outcome scenarios are taken into consideration, there may be very different 

interpretations of these potential outcomes by physicians as compared to patients. 

Although it has yet to be determined how these differences may influence the dynamic in 

actual decision making, this suggests that the relative inflexibility in risk taking 

demonstrated by patients could be incorrectly interpreted by physicians. Physicians did 

show different preferences among the health states that translated to differences in the 
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risk they might take with each alternative. Hypothesis 11 suggests that there is a need for 

mutual understanding with regard to how patients and physicians approach risk in the 

clinic. There is a potential for misunderstanding if a patient is equally willing to take risks 

between options the physician views as beneficial as those the physician views as not 

beneficial. This should not be interpreted to mean that the patient does not understand the 

difference between these outcomes (e.g. VAS data showed they were valued differently), 

but rather that there is a specific risk level the patient feels comfortable with and that may 

be independent of the treatment alternatives. These data suggest there may be inherently 

different processes taking place that translate to the differences in utility scores by health 

state across these participant groups.  

 

However, all patients were not the same. Despite the lack of variance across health states 

for patients (hypothesis 2), and the lack of difference between utilities between patients 

and physicians overall (hypothesis 11), post hoc analyses found there were significant 

differences in the level of risk that would be taken between patients receiving 

chemotherapy and those under surveillance, between physicians and patients under 

surveillance, but not between physicians and patients receiving chemotherapy. Combined, 

there was an overall statistically significant main effect of health state across participants 

when the two patient groups were considered.  Patients under surveillance in this study 

had significantly lower utility scores than either physicians or patients receiving 

chemotherapy for all health states. This suggests that patients being confronted with the 

need to undergo an additional round of chemotherapy may be those with the most 
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decisional conflict. For example, health state 5, which had the highest utility for all 

groups, showed a mean difference of 0.232 between patients under surveillance and 

physicians. Considering a difference of 0.10 is practically meaningful (Feeny, 2005), this 

discrepancy is considerable, and could lead to decisional conflict. In addition, this 

discrepancy could also have implications for the choices that may be made by those 

confronted with the need for additional chemotherapy. Although it is clear that once 

receiving chemotherapy, patients will have similar utilities (e.g. risk taking propensity) as 

their physicians, there is a period during which risk-seeking is significantly more likely.  

Most, if not all, of the women surveyed in this study will recur and will again be faced 

with the need for additional therapy. If utilities play a role in decision making, this 

suggests that this group may be those most likely to make risky decisions for care that 

could have an adverse impact on long-term outcomes (e.g. unproven therapies, alternative 

treatments). Understanding that these risk-taking behaviors are likely to change, there is a 

balance that must be found with regard to the patients’ right to medical choice, and the 

need for decisional support to minimize future regret. 

 

Additionally, the differences between patient groups do raise possible implications for the 

survivorship and advocacy community. If patients truly have distinctly different 

preferences for care during surveillance as compared to during chemotherapy, this 

suggests that advocacy representatives should include individuals from both populations. 

If industry, academic research and health care policy organizations rely on the input of a 

single member of the survivorship community who may hold views that significantly 
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differ from a large part of the survivorship population, decisions and choices may be 

made that do not truly take all patients’ desires into consideration. The implications of 

these differences are substantial, as most research organizations, institutional review 

boards, and funded research projects are now required to include a member of the target 

population to help guide decisions that are in the best interests of the patient. 

 

Future Research 

As with most pilot studies, they are hypothesis-generating rather than hypothesis-testing 

in nature. This study is no different, in that many more questions have been raised as a 

result of the findings than were conceived at the start. In the paragraphs that follow, 

several questions of particular interest are discussed that might be pursued following the 

findings of this pilot study. 

 

Are preferences a factor in health care decision making in this population? 

Essentially the entire foundation of current medical decision making theory is centered on 

preferences (values and utilities). Although patients are able to discriminate between 

health states using the visual analog scale, when it comes to taking a risk, there is very 

little variation. Regardless of the outcome, patients appear to have a risk level that is not 

easily altered based on the hypothetical health states used in this study. Although health 

states were determined to have higher value than others on the VAS, those same states 

had equivalent utility when assessed using the SG. It is unclear how much benefit or how 

much loss would have been needed to determine at what point patients might vary in their 
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risk-taking propensity. It is unclear which, if either, of these valuation strategies might be 

used in actual decision making. For example, a patient is presented with two treatment 

alternatives. The patient may clearly think one is better than the other if asked to rank 

order the alternatives, but if the choice is based on a situation of risk (as are most health 

care choices in oncology), will there be any difference to the patient between the 

perceived ‘better’ and the perceived ‘worse’ treatment when it comes down to a choice 

for care? Will patients simply flip a coin to choose health care in situations of risk? How 

are these choices made in what appears from this study to be a set risk point regardless of 

the potential outcome? Or, are there preferences based on a completely different set of 

factors not accounted for in traditional decision making theories? 

 

In this pilot study, physicians tended to prefer the certainty of a hypothetical health state 

that has a higher value, but were more likely to take risks with a hypothetical health state 

that has a lower value.  Patients, however, chose a similar amount of risk regardless of 

the value of the outcome. How do patients and physicians differ in their processing of 

outcome information? Does this appear to be contradictory behavior to physicians on the 

part of patients? Or, is the question of risk too challenging to patients who are faced with 

a life-threatening illness? Do patients need information presented to them in a different 

manner to elicit the utility of possible outcomes?  

 

Subsequent research is needed to understand the role of values and utilities in the choices 

made related to clinical care. It is possible that values and utilities are measureable, but 
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have little influence on medical decision making. It is also possible that values and 

utilities are but two of a host of influencing factors in medical decisions. This pilot study 

does have some data that might be explored to identify potential contributing factors (e.g. 

demographic or disease factors). However, there may be many other factors that were not 

collected as part of this pilot study (e.g. interpersonal relationships, past experience). This 

has yet to be explored. 

 

This pilot study was based on economic decision theory, under the assumption that even 

in health care, choices made are related, in some part, to decision maker preference. 

However, as research expands beyond the current economics- and psychology-based 

theories, investigators will need to take into account the differences between choices 

made related to one’s own health, which may not follow the same models as choices 

between products or other behavioral choices. A product purchased does not necessarily 

equate to a health outcome. When a consumer purchases a product, he or she can be 

relatively certain of what will be possessed and the time guarantee or warrantee on that 

product. If it malfunctions, the product can be replaced. With health, however, choices 

are made with some chance of positive and some chance of negative outcomes; there is 

no certainty in the product to be obtained. Although this risk may exist in other fields that 

have strong economic theory, such as stock market prospects, theoretically one can 

always earn back the funds lost in a venture, whereas for health, what is lost may never 

be able to be regained. It is very likely that very different psychological and decision 

making processes serve as the foundation for medical decision making and health choices. 



 
 
 

242 

 

Although the integration of prior work in economics and psychology are essential to 

develop the field of medical decision making, health is not a commodity as many other 

products that have been investigated to a greater extent. Medical decision making 

research may now be at a point at which independent theories can be developed to begin 

to explain health-related choice.  

 

Do preferences change when a patient completes and again restarts chemotherapy?  

The differences between patients under surveillance and those receiving chemotherapy is 

remarkable, with an average mean difference in SG utilities between groups of 0.23 

(p=0.012, mixed model ANOVA). It is unclear why these differences exist. It is 

important to recall that this study found no differences in self-reported health status, EQ-

5D health states, or in recurrent versus newly diagnosed disease between these groups. 

 

Prospect theory would suggest that individuals perceiving the hypothetical health states 

as a gain would be risk averse and those perceiving them as a loss would be risk seeking 

(Kahneman and Tversky, 1979). In this study, those theoretically having the greatest 

potential loss are those under surveillance only (e.g. not experiencing any chemotherapy).  

In accordance with one might expect under prospect theory, these patients were indeed 

the most risk seeking (e.g. more likely to take a chance on death versus perfect health 

than the certainty of the hypothetical health state), with a mean reported SG utility of the 

health states of 0.33 as compared to 0.57 for those receiving chemotherapy.  Patients 

receiving chemotherapy were more likely to select the certainty of the outcome than to 
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take a chance between death and perfect health.  There is a need to further investigate the 

potential applicability of prospect theory to cancer-related health care decision making. 

There may, however, be aspects of ovarian cancer patients’ current health status (either 

perceived or actual, or both) that are not dependent on chemotherapy treatment status. 

This should be explored in more detail in subsequent work. 

 

In the field of psychology, adaptation theory suggests that experience influences 

perception (Ubel, et al., 2005). Is it possible that in oncology the immediate becomes so 

overwhelming that adaptation is reduced to short-term intervals of treatment and 

retreatment? If there are periods that a patient must rapidly adapt, resulting in changed 

preferences, this is critical for caregivers to understand, as these periods of adaptation and 

readjustment throughout life may be the source of tremendous psychosocial distress. 

Some preliminary work has suggested that there is a difference in perspective related to 

adaptation in chronic conditions, but longitudinal and cancer-related data are lacking 

(Postulart and Adang, 2000). 

 

This study showed virtually no overlap in SG utilities between patients receiving 

chemotherapy and those under surveillance, even though any given patient may alternate 

between these phases continually throughout life.  Does this possible rapid-adaptation 

process exist? How might such a process impact a patient? How might this impact health 

care decision making and outcomes? How might this rapid transition appear to be 
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contradictory decision making to a caregiver? How might apparent contradictions impact 

the care a patient receives? 

 

These questions and the possibility of repeated, cyclic periods of recalibration in 

perspective raise concerns for the emotional well being of women who experience 

recurrent disease. A longitudinal study is needed to determine if the differences seen in 

this pilot study truly represent change over time, or if these findings were artifacts of a 

small sample size. 

 

How do patients perceive their own health? 

As described in Chapter 3, self-perception, and at times self-deception, may be a key 

factor to maintain hope. Anecdotally, one patient who ranked her current health at 0.96 at 

the time of the interview lost her life to progressive disease while on therapy within one 

week of the interview for this study.  As stated earlier, a qualitative component of future 

work may elucidate how the perceptions of one’s diagnosis of ovarian cancer might 

influence decision making, and how choices made might differ based on the self-

perceptions of diagnosis across cancers.  This pilot study did show variance in patient 

valuation of their own health (range of 0.36 to 1.0 on the VAS). It is unclear how patients 

valued their own health, or what factors were considered in the valuation process.  

 

There are numerous questions that have yet to be answered. What is the relationship 

between perception and reality? Is it possible that those with the worst prognosis more 
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greatly over-estimate their own health condition than do those with good prognosis or are 

patients truly cognizant of their own morbidity via the valuation process? How is self-

perception related to individual coping skills and psychological wellbeing? Does self-

deception occur, and if so, is it a good or bad thing for patient short and long term 

outcomes?   

 

How do self-perceptions influence choice? 

Patient self-valuation should be explored in more detail not only with regard to 

psychosocial coping and well being, but should also be investigated in the context of 

prospect theory and medical decision making. It is hypothesized that health states of 

perceived lower value to the respondent will result in greater risk seeking, whereas states 

with higher value will elicit risk aversion (Froberg and Kane, 1989a; Kahneman and 

Tversky, 1979).  

 

It is also unclear if self-valuation represents a true reference point with regard to risk 

taking propensity, as proposed by prospect theory. The reference point may be one’s 

perceived health state or could be the patient’s actual health state. The data collected in 

this pilot study do provide enough information to explore the role of the patient’s 

reference point with regard to risk taking propensity to obtain preliminary evidence either 

in support of or to refute the claims of prospect theory. This preliminary information 

could then be used to design a larger study to further test this theory in the context of 

medical decisions made in the clinic. 
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Do differences in preferences contribute to decisional conflict? 

Therapeutic decision making for advanced ovarian cancer is not without conflict, distress 

and emotional strain. As discussed earlier, even among the providers of care, there are 

battles that rage between schools of thought for what should be considered ‘optimal’ 

therapy. Little is known regarding the decisional conflict that may take place between 

patient and provider. This pilot study provided preliminary evidence that suggests there 

are significant differences in preferences for care between oncologists and patients who 

have completed chemotherapy treatment. These disparate groups will have to come to 

some agreement for care at such time that continued therapy is indicated. Very little is 

known about how the transition from differences to commonalities takes place. This pilot 

study suggests this may be the case, as suggested by the similar preferences between 

patients receiving chemotherapy and oncologists. Additional work is needed to 

understand not only the transition/recalibration phase for patients, but how these 

differences impact the physician-patient relationship during periods of medical decision 

making. This pilot study suggests this is a period in which decisional support and 

decision aids could be developed to ease the period of transition and to improve the 

decision making process for both physicians and patients.  In advance of the development 

of such aids, there is a need to more fully understand these differences and to provide 

these data to patients and physicians so they might better understand the dynamic in 

which they play a part. Physicians may better be able to communicate recommendations 

or options to patients when they have a greater understanding of the patient perspective. 

Similarly, patients may better be able to communicate concerns in a setting in which the 
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physician is attune to the decisional challenges faced by patients during periods of 

transition to retreatment. These pilot data provide a foundation from which a larger study 

investigating these differences can be based. 

 

Ethical implications 

In all future work, there is a need to address the ethical implications of research of 

medical decision making and choice. Many choices, not only between FDA-approved 

treatment alternatives, but clinical trials, experimental agents and alternative therapies 

may enter the decision making arena. It is important to use decision making information 

in a way that not only improves patient clinical outcomes, but also that enhances patient 

autonomy and supports informed decision making. 

 

Refusal rates for clinical trial participation have been reported to be 16-29 percent for 

primary ovarian cancer therapy trials (Moore, et al., 2004; Harter, et al., 2005). Certainly, 

anyone involved in patient recruitment to clinical trials has discovered that there are 

‘good’ times to approach a patient for participation (more likely to say yes), and ‘bad’ 

times to approach a patient (times that one can assure patient refusal). These windows of 

opportunity are well known by the recruitment staff and may represent periods in which 

an individual’s risk taking propensity has altered. Certainly, many factors come into play, 

such as information overload or times where choices for care have already been made, 

but clinical trials are an important therapeutic option for patients. At research institutions, 

the goal is to offer and enroll every patient to a clinical trial.  If the ‘good’ and ‘bad’ 
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times to approach a patient in fact represent alterations in an individual’s comfort with 

taking or avoiding risk, is it ethical to use this knowledge to approach a patient for early 

phase trials when the risk-taking propensity may be at its highest? Although informed 

consent may be obtained and all institutional policies adhered to in all aspects, research is 

needed to protect the patient’s right to refuse and to ensure that periods of risk-seeking 

are not utilized in a manner that might compromise patient autonomy or that might 

constitute a form of coercion. However, research has consistently demonstrated that 

individuals who participate in clinical trials show improved long-term outcomes, 

regardless of the superiority or inferiority of the treatment arm to which the patient is 

randomized (Hébert-Croteau, et al, 2005). Although this may be in part due to selection 

criteria, which generally identify patients with minimal concomitant conditions and with 

the best performance status, the data are impressive. Should knowledge about periods of 

opportunity be used to enhance the likelihood of enrollment to improve long-term 

outcomes? There is a balance between what caregivers consider to be best for the patient 

and patient autonomy, which must be maintained. Future research should involve 

ethicists to ensure that research is used for the patient’s best interests from the patient 

perspective, not only from the perspective of the provider. 

 

Similar autonomy issues may arise related to patient use of complementary and 

alternative therapies (CAM). Approximately 51 percent of ovarian cancer patients have 

reported CAM use, with 41 percent of those women reporting that they did not disclose 

the CAM use to their physician (Powell, et al., 2002).  Although the potential benefit or 
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risk of these therapies or how these treatments may interact with pharmaceutical agents is 

largely unknown, decision making research may provide insight into times when patients 

may be most likely to try CAM. This knowledge could be used to identify periods in 

which a patient should be prompted to provide information on all other medications and 

treatments to avoid risk of potentially harmful interactions.  It is during the periods 

between treatments that patients may be most risk-seeking and may try new treatments. 

Although CAM is increasingly being incorporated in to medical curricula, many 

physicians tend to dissuade patients from taking unproven medical therapies because of 

the fear of unknown risk or the potential of impacting the efficacy or safety of standard 

therapies (Fonfa, 2007). However, patients do have the right to use any form of CAM, 

and the act of doing something that might ward off a recurrence may in and of itself have 

some benefit, even if the treatment itself is benign. Additionally, as research in CAM 

progresses, there are many options that have minimal risk and may be associated with 

clinical benefit. Knowledge of CAM use may be very helpful to maintain in the clinical 

record and for long-term care. It is very likely that treatments are underreported, or 

unreported in the clinical records. There is a need to balance knowledge of periods of 

potential high-risk activities with the likelihood of benefit and risk of these activities, and 

to use information about risk-taking propensity to enhance and improve medical care 

without limiting the freedom of patient choice. 

 



 
 
 

250 

 

Limitations 

This pilot study was not designed to come to definitive conclusions from which 

recommendations for clinical practice could be based, but was designed to be exploratory 

and hypothesis generating. As such, an exploratory pilot study such as this runs the risk 

of having too many questions asked of a relatively small data set. Therefore, any findings 

must be understood in the context of having been obtained from a pilot study. The 

findings of this pilot study are not the final word in any of the issues addressed nor are 

they able to provide broad generalizations to patient and physician populations, but rather 

provide guidance and direction to future work in medical decision making related to 

ovarian cancer treatment. Although the study was not powered to detect small differences, 

ex post power calculations found that many of the a priori hypotheses were indeed 

adequately powered. Nevertheless, many of the questions proposed in this study do need 

to be asked again to confirm these results in a study specifically designed and powered to 

answer these questions to ensure that the findings are not a mere artifact of the specific 

participants enrolled to this study.  

 

Although the physician sample may be more representative of the national pool of 

oncologists, the patients were limited to individuals being treated in Arizona clinics. Only 

one patient resided outside of the state of Arizona.  Therefore, the findings in this study 

cannot be generalized to all physician or ovarian cancer patient populations. Additionally, 

the exclusion of non-English speakers, while increasing homogeneity of the sample, may 

exclude key features of preference values of a population that is generally under-
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represented in research. Future work should consider the addition of a bilingual 

interviewer to overcome this limitation. The current study could have been potentially 

increased by the eight participants that were excluded (20 percent larger sample) had 

Spanish speakers been eligible for participation.  

 

During the development of the study protocol, a review of the literature raised the 

concern that the standard gamble process might be too cognitively complex to 

respondents. To overcome these known issues, a standard script was used to explain the 

standard gamble in a consistent manner, and to provide an opportunity to ‘test’ the 

process outside of the study endpoints to identify and address potential issues without a 

direct impact on the utility values of the study. However, during the implementation of 

the study, no barriers with patients were encountered with the SG. In fact, patients 

appeared to have an easier time using the SG than the VAS, which required them to make 

absolute trade-offs in valuation between health states with several different dimensions of 

outcome (e.g. treatment efficacy, emotional well being and treatment toxicity).  In all 

cases, patients quickly caught on to the process following the example scenario and no 

problems were encountered. Physicians, however, found the SG to be more cognitively 

demanding. One physician refused to complete the SG because of the lack of agreement 

with what would ever be experienced clinically.  The SG presents a non-clinical scenario 

and this was found to be very challenging to physicians. It was necessary to emphasize 

the purpose of the SG as a preference elicitation method, not a clinical decision making 

tool. The challenges with the SG in this population were unexpected, as the physician 
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study started after many patients had already completed the study without issue. Future 

research should utilize an enhanced standardized script for health care providers who are 

not accustomed to handling abstract situations or who have never used preference 

elicitation tools. In the case of the physician who refused, this individual was aware of 

the patient study and may have entered the study with many preconceived ideas of the 

outcomes they would have wanted, and appeared to become very frustrated with the 

design.  

 

The risk remains that the health state scenarios may have been too cognitively demanding 

of the participant. Each state contained several different issues, and each participant was 

asked to consider each item. Prior research has shown that individuals tend to focus on 

specific aspects of personal interest or relevance, and they tend to disregard aspects that 

are not specifically relevant to themselves. It is possible that despite the inclusion of 

several features of health on each card (e.g. toxicity, efficacy, emotional health), there 

will be a focus on only one aspect of the cards. Therefore, any conclusions regarding the 

specific aspects of each hypothetical health state in this study can only be speculative and 

hypothesis generating. However, the consistency in rank order of health states does 

provide some evidence that participants may have focused on the same attributes in the 

valuation process. If each participant had focused on a different aspect (treatment 

efficacy versus toxicity), there would have been a reverse rank order for those 

respondents. This was not the case. Nevertheless, some participants (physicians and 

patients) did take a considerable amount of time with the VAS and several noted that they 
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would have liked to use a calculator to add up the different bullet points on each card.  

This does give some assurance that participants were engaged in the process and did their 

best to provide true responses, but also suggests that fewer bullet points may have been 

appreciated. 

 

Recruitment was a significant challenge to this study. Although physicians were willing 

to participate, the challenge of needing to travel to various places nationwide and 

remaining highly accommodating to very last minute scheduling conflicts represented a 

significant barrier to participation and a greater financial burden to the study than had 

been anticipated. Additionally, some physicians were able to meet at the scheduled time 

but had other items on their agenda to discuss, while time ran out before the study could 

be initiated. Scheduling conflicts contributed to the lack of participation of nine 

physicians (17.6 percent of all contacted for participation). Although there was certainly a 

benefit to having personal relationships with many of the physicians in the study, this did 

come with other challenges for study completion. It is unclear if another investigator 

lacking these personal relationships would have the same success rate.  In this study, only 

five (9.8 percent) out of 51 physicians contacted did not agree to participate. These five 

physicians did not state their refusal, but simply did not respond to the initial or follow up 

inquiries.   

 

Patient recruitment also represented a significant challenge. More than 400 brochures 

were printed and placed in multiple gynecologic oncology waiting rooms, cancer 
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information services, and support group locations across the state of Arizona. Out of 

these brochures, only 19 responses were obtained, 18 of these women did ultimately 

participate in the study. A much more productive approach to patient recruitment 

involved direct contact with patients in the clinic. However, due to privacy restrictions, 

investigators for this pilot study were not permitted to know which patients in the clinic 

were diagnosed with advanced ovarian cancer.  It was necessary to collaborate closely 

with the oncologists who care for these women and have access and knowledge about 

their clinical diagnosis. Oncologists are incredibly busy in the Arizona Cancer Center 

clinic, and carry a tremendous case load on clinic days. It was necessary to ‘shadow’ the 

oncologist throughout the entire clinic day and to have the physicians introduce 

investigators to potential participants. The timing for these introductions were not always 

ideal, and many opportunities for participants were missed as this study, which 

represented no financial or academic benefit to the physicians, was not a priority. Patient 

visits in the clinic are often less than 15 minutes, during which time a physical 

examination, test results, chemotherapy options and patient concerns must all be 

addressed. Despite these challenges, in a one-year period, 78 women were contacted in 

the clinic for potential participation. Of these 78, 33 (42.3%) ultimately participated in 

the study. It is unclear how many potential participants were missed. The recruitment of 

each participant represented hours of clinic ‘shadowing’ and hours of telephone calls and 

scheduling efforts. Only 10 percent effort was provided for this study in the budget, 

which was far less than what was required for the recruitment effort, much less the actual 
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study interview. Future research should be careful not to underestimate the time and 

effort needed to identify and recruit study participants. 

 

In addition to the recruitment effort, it was quickly learned that no more than one to two 

interviews per day should be scheduled. Although initially the rapid completion of the 

study was a priority, consideration was not given to the emotional energy each interview 

required. Individuals planning to talk with these women should be in good emotional 

health and should be prepared for high stress situations. It was not uncommon for a 

participant to express significant emotional burdens or to cry during the interview 

(fortunately these instances were unrelated to the hypothetical health states, which would 

have required an IRB report!). During the extremely brief interaction with the oncology 

or nursing staff, it is very likely that patients have little or no time to express their 

concerns, fears or frustrations.  Ovarian cancer is a very emotionally demanding disease. 

It is estimated that more than 20 percent of epithelial ovarian cancer patients meet the 

criteria for clinical depression, and up to 37 percent may experience high levels of 

anxiety as well (Bodurka-Bevers, et al., 2000). What is less clear is how many of these 

women are receiving appropriate care for their emotional health. These estimates are 

based on patients with either early or advanced disease. These rates may be even higher 

among patients with advanced cancers, such as those who were enrolled to this study. 

Although the ability to express concerns may have been a benefit of participation to the 

women in this study, caution should be taken in future studies to limit the number of 

interviews conducted in a given day by a single interviewer.  
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The purpose of a pilot study is to be hypothesis-generating and to provide preliminary 

data so that a larger, adequately powered study can be developed. There are many 

directions that this research can lead, as the knowledge is practically non-existent. Four 

primary themes have emerged that provide guidance for the next steps to pursue decision 

making research in advanced ovarian cancer. The first is the need to understand the 

framework from which decisions are made. The pilot data collected can enable the 

development of adequately powered research that can test current medical decision 

making theories (e.g. utility theory, regret theory, prospect theory). There is a need to 

understand the role of preferences and other factors that may contribute to medical 

decision making. There is an opportunity to not only develop a model for decision 

making in this population, but to generate new theory, should the current theories fail to 

explain actual, not merely theoretical or hypothetical, decisions made in the clinic. 

 

The second theme involves the need for a longitudinal study of ovarian cancer patients to 

determine if there truly are periods of recalibration and reassessment of risk.  This pilot 

study was cross sectional and can only be used to generate hypotheses regarding events 

that may take place over time. However, if there indeed are cyclic periods of recalibration 

of risk, this is critical information for the psychosocial support system to understand, and 

may comprise an under-recognized factor contributing to, or resulting from, the distress 

associated with disease recurrence. 
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Thirdly, this pilot study provides guidance to the investigation of the reference point and 

an exploration of prospect theory in the setting of the hypothetical health states. Although 

the theory cannot be tested with the information available, there are some data that can 

provide initial insights into prospect theory and risk taking propensity from the reference 

point of a patient’s valuation of her own health. These initial investigations are likely to 

lead to new questions that can be pursued in a larger study. 

 

Last, but certainly not least, is the issue of decisional conflict that may occur between 

patients and physicians at the time of disease recurrence. The significant differences seen 

in this pilot study between patients under surveillance and oncologists suggest that there 

are fundamental differences in the preferences of these groups. It is unclear if or how 

these differences influence the patient-provider relationship when retreatment must be 

considered, or if these differences have any role whatsoever in patient-provider 

interaction. There is scant information available about decisional conflict that may occur 

in ovarian cancer treatment choices. Although there were differences between patients 

receiving chemotherapy and patients under surveillance, this is less of a concern for 

medical decision making, as it would be unlikely that these two patient groups would 

need to interact or come to agreement about individual care decisions.  

 

Certainly, all four of these themes cannot be examined in a single study, but do provide 

an overall direction for future research. The next steps for research include the 
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prioritization of aims and the development of a research plan that can be funded to 

support ongoing research in ovarian cancer patient and oncologist decision making. 
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Phase I study protocol, consenting materials, and recruitment brochures 
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1.0      OBJECTIVES 
The goal of this pilot study is to obtain quantitative evaluations of ovarian cancer patient 
preferences for cancer care. 
 
Specific Aims:  
1.6 To determine how patients rate specified health states, specific to ovarian 

cancer, along a subjective continuum from ‘best’ to ‘worst;’  
1.7 To determine how patients trade off the benefits of cancer treatment with the 

side effects of cancer treatment; 
1.8 To determine if the rating of these health states differs by patient age, the stage 

of cancer at time of diagnosis, time since active chemotherapy treatment, 
current disease status, and current health state.  

 
This study is designed only to evaluate patient preferences for their care. No medical 
treatments or therapy will be administered or evaluated in this study. 
 
2.0 BACKGROUND AND SIGNIFICANCE 
Ovarian cancer has the highest mortality rate of all cancers of the reproductive system, 
and is the fourth leading cause of cancer-related death among women. In 2005, it is 
expected that 22,220 women will be diagnosed with ovarian cancer, and 16,210 will die 
of the disease.(Jemal, Murray et al, 2005) Risk of ovarian cancer increases with age and 
peaks at age 70. Women who receive a diagnosis of ovarian cancer are faced with a 5-
yr survival relative rate of 53% for all stages; a rate which drops to 33% in women age 
65 and older. The mortality risk is higher than the other more common cancers: 5-year 
survival rates of 97.5% (prostate), 86.6% (breast-female), 71.3% (cervix) and 89.6% 
(melanoma).(Jemal, Murray et al. 2005) Over $1.5 billion is spent each year in the 
United States on the treatment of ovarian cancer.(Brown 2002) With the high cost and 
mortality associated with a diagnosis of ovarian cancer, many research dollars have 
been directed to reduce the mortality and morbidity of ovarian cancer. During fiscal year 
2003, the National Cancer Institute designated over $99 million of research funds 
specifically to ovarian cancer. These research funds have enabled numerous clinical 
research studies to be conducted and published. Despite variable findings in terms of 
survival and toxicity profiles among the agents under investigation, little discussion 
seems to take place with regard to the patient’s preferences with regard to quality or 
duration of life.  In light of the fact that women who are diagnosed with ovarian cancer 
are faced with an often fatal outcome, the importance of a systematic analysis to guide 
public and private decision making to provide these women with care that is more 
concordant with their preferences is far from trivial. 
 
3.0 STUDY SCHEMA 
This pilot study will include 50 patients who have been diagnosed with ovarian cancer; 
25 of these patients will be post-treatment, the other 25 will be at any point during active 
treatment with chemotherapy.  This protocol does not involve the administration of any 
treatments or chemotherapy. The evaluations will be conducted independently of any 
cancer-related treatment. The study will consist of one visit that will last approximately 
one hour. 
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4.0    EVALUATIONS 
4.1 Visual Analog Scale (VAS). The visual analog scale (VAS) is a 
measurement tool often used in medicine to evaluate a patient’s perceived state 
of health-related functioning and well-being (e.g., pain, functional capacity). It 
consists of a single line (usually 100mm and vertical) with anchors at either end 
indicating the best and worst alternatives, respectively. The patient is asked to 
mark a place on that line, corresponding to her perception of the attribute or 
health state being measured. In this exercise, the VAS will be made larger and 
put on a laminated foam board with anchors of 0 and 100 indicating worst 
possible and best possible health. Each of the health states will also be 
laminated on individual cards. The patient will be asked to first read carefully and 
rank them from best to worst before placing each of the health states at a point 
on the VAS where she feels they belong. The cards will be presented to each 
patient in a random order to avoid ordering effects. After this exercise, the patient 
will then be asked to indicate where on the scale her current health best fits and 
where she would place death relative to the anchors and all other health states 
rated. The investigator will mark on a response sheet the location each card is 
placed by the patient (entered in a number from 0-100). In addition to providing a 
rapid assessment of preferences, the elicitation process using the VAS will 
familiarize study participants with the descriptions of the various health states 
before they go on to the Standard Gamble, a second, more cognitively complex 
method used to assess patient preferences. 
 
4.2 Standard Gamble. Unlike the VAS exercise, the Standard Gamble (SG) 
process involves choice and probabilities. An ovarian cancer patient is not faced 
with choices without alternatives (as in the VAS), but each health state is 
associated with probabilities of different outcomes, both positive and negative. 
The SG technique is used to determine a point of indifference in patient 
preference between the given health state and probability of perfect health or 
death. A choice of 1) certainty of remaining in the health state or 2) probability of 
perfect health (p) versus immediate death (1-p) is presented, and the patient 
must make a choice. The tool presents these choices on a foam board; choice A 
(the probabilities) is on the top half of the board, choice B (100% chance of 
remaining in health state) is on the bottom half. The top half of the board contains 
a ‘pie’ that can rotate to present various probabilities for the two choices of 
perfect health and immediate death (e.g., 100-0, 95-5, 90-10, etc). The health 
states will each be randomly presented and the patient will be asked to make 
choices using the SG tool. The probability of perfect health versus probability of 
immediate death is set at 100 and 0, respectively, for the first question. It is 
assumed that most patients would choose the 100% probability of perfect health 
as opposed to the 100% probability of remaining in one of the health states, but 
the first question is nevertheless asked to familiarize the patient with the 
Standard Gamble tool and to identify any remaining questions about the tool 
before beginning the actual questions. The probability of perfect health-
immediate death is varied, alternating higher preference for perfect health and 
higher preference for immediate death, until the point at which the patient selects 
Choice B (health state). The resulting score provides a preference weight (within 
.05 of accuracy) for the health state as compared to perfect health.      



 
 
 

263 

 

 
4.3 EQ-5D. Participants will complete the EQ-5D, a three-page questionnaire that 
asks about overall health as well as five specific domains of health: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression. The EQ-5D 
provides a score for the current health status of the participant. The EQ-5D has 
been shown to be valid and reliable in a variety of patient populations.  U.S. 
general population norms for the EQ-5D are available and will serve as a 
reference to which the participants’ scores will be compared. 

 
5.0 SUBJECT ELIGIBILITY 

5.1 Inclusion Criteria 
5.1.1 Histologically or pathologically confirmed diagnosis of Stage III-IV 

epithelial carcinoma of the ovary cancer or primary peritoneal 
carcinoma. 

5.1.2 GOG Performance Status of 0, 1, or 2. 
5.1.3 Able to comply with all aspects of the study 
5.1.4 Able to read and understand English 
5.1.5 Cognitive function within normal range as determined by the 

oriented x 3 (time, person, place) criteria 
5.1.6 Signed IRB-approved informed consent and HIPAA authorization 

form 
5.1.7 Females ≥ 18 years 
5.1.8 25 patients will be currently receiving chemotherapy treatment for 

cancer (once this goal is reached, patients receiving 
chemotherapy will be ineligible) 

5.1.9 25 patients will be at any point following chemotherapy treatment 
for cancer (once this goal is reached, patients not currently 
receiving chemotherapy will be ineligible) 

5.2 Exclusion Criteria 
5.2.1 History of head injury with GCS < 13 
5.2.2 Patients whose circumstances at the time of entry onto the 

protocol do not permit completion of study. 
5.2.3 GOG performance status of 3 or 4  

5.3 Pre-study Requirements 
Four forms must be completed by study staff prior to study entry.  These 
forms are: 

  
5.3.1   Informed Consent Form 
 The informed consent form must be signed before beginning any 

study-related procedures. 
5.3.2. HIPAA Authorization Form 

The HIPAA Authorization Form must be signed before beginning 
any study-related procedures. 

5.3.3. Recruitment Form 
This form captures the type of contact method with a potential 
participant, the outcome of the contact, and the reason for 
ineligibility if a potential participant is subsequently determined to 
be ineligible. 
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5.3.4. Initial Eligibility Form 
This form is used to determine if a potential participant may be 
eligible to participate in the research study. 
 

6.0 PROCEDURES FOR PARTICIPANT IDENTIFICATION/ENTRY ON STUDY 
Subject recruitment will be conducted through the Arizona Cancer Center clinic in 
Tucson, and through flyers and announcements to be distributed within the Arizona 
Health Sciences Center and local health care clinics, as well as distributed among 
support groups and other survivorship resources.  Flyers are required to be IRB 
approved prior to distribution. Consent must be obtained from any entity in which flyers 
are to be placed or distributed. 
 
Patients are identified by the treating physician or through self-referral to the study.  
Patients who express interest in participation to their physicians will sign a pre-consent 
authorizing the Arizona Cancer Center study staff to contact them by telephone.  
Patients who do not wish to be contacted by telephone will be given the contact 
information for the study and thus will have the option of initiating the first contact.  At the 
time of first contact with the research study staff, the patient will be provided with further 
details of the study, it will be determined if the participant is potentially eligible, and an 
appointment will be scheduled.  
   
7.0 SCHEDULE OF EVENTS 
7.1 Patient Visit  
Consenting Process 
A Human Subjects Committee (HSC) approved consent form will be reviewed by the 
study investigator/staff with the patient prior to signing.  Any questions are answered, 
and all sections of the consent are reviewed with the potential participant before signing.  
The patient will be informed that duration of study participation is approximately one 
hour.  A copy of the signed consent form will be given to the participant.   
 
HIPAA Authorization  
In addition to the study consent, the patient will be required to sign the approved HIPAA 
Authorization Form.  
 
Eligibility Assessment 
Eligibility assessment includes: 

• Signed consent form 
• Signed HIPAA Authorization form 
• Verification of initial eligibility via the Initial Eligibility Form 
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Authorization to Release records 
To confirm the diagnosis of ovarian cancer and to obtain the stage of and time from 
diagnosis, the patient will be requested to fill out a standard authorization to release 
medical records.  Once the date of diagnosis, disease site, and stage of disease is 
confirmed and transcribed to anonymized study forms and verified for accuracy, the 
medical records received will be shredded to protect participant privacy.  All medical 
records will be stored in locked file cabinets in a private office in the Arizona Cancer 
Center. All transcribed forms will be maintained in this same location. 
 
VAS and SG 
The participant will be asked to provide their preferences for the selected health states 
with both the visual analog scale and by the standard gamble technique. 
 
EQ-5D 
The participant will be asked to complete a brief questionnaire about current health 
status. 
 
Project Evaluation Form 
The participant will be given a Project Evaluation Form and a prestamped, preaddressed 
envelope to complete and return at her convenience. 
 
Appreciation Gift 
After completion of the study, each participant will be given a book entitled “Ovarian 
Cancer: Your Guide To Taking Control.”  This is available at many bookstores for about 
$25.  This book was recommended as a text that many ovarian cancer patients have 
found useful and informative. This book is simply to thank the participant for taking the 
time out of her day to participate in the study. The appreciation gift is not to be 
mentioned at any time during the recruitment or consenting process so as to avoid any 
risk of coercion. Participants are free to refuse the book if they choose. 
 
8.0 CRITERIA FOR EVALUATION  

8.1.   Participant Endpoint Evaluation 
In order to be considered for endpoint evaluation, participants must have 
been enrolled to the study and have met all eligibility criteria.  Participants 
must complete both the SG and VAS activities and the EQ-5D form. The 
patients’ records received will be used to verify the diagnosis of ovarian 
cancer. Only those patients with a confirmed diagnosis of ovarian cancer 
will be included in the final analysis. 

 
9.0 STATISTICAL CONSIDERATIONS 
This study is exploratory in nature and is designed to collect pilot data to determine 
patient preferences for cancer care. Our goal will be to enroll fifty ovarian cancer 
patients to this trial. Eligible patients will be at any stage of diagnosis; 25 will be post 
treatment for ovarian cancer, 25 will be undergoing chemotherapy.  Additional data will 
be collected on basic demographics, the stage of disease, age, and time since 
diagnosis. Fifty patients who have had an ovarian cancer diagnosis is a feasible number 
to recruit from the Tucson area within the year, as determined by the number of patients 
seen at the Arizona Cancer Center, and is an appropriate sample size for pilot data. The 
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VAS, SG and EQ-5D will be described using measures of central tendency and 
variability. The SG will further be analyzed by evaluating the distribution of thresholds.  
Non-parametric correlations will be used to evaluate the association between these 
instruments. Furthermore, we will explore the effects of risk-taking propensity (measured 
by the SG) with potential co-factors (age, time since diagnosis, stage of disease, current 
health status, etc.).   

10.0 DATA MANAGEMENT AND QUALITY CONTROL 
10.1. Flow of Study Data 

• The study staff will interview participants at the Arizona Cancer Center 
in a private conference room or office where a door can be closed to 
ensure privacy. The study staff will insure that a private room is 
available that is free from noise or interruption for the interview.  

• All original study forms will be hand-delivered to the Principal 
Investigator, located on the second floor of the Arizona Cancer Center 
in Tucson, immediately following the study visit.   

• The Principal Investigator staff will log the receipt of all forms and will 
provide quality assurance and quality control (QA/QC) for accurate 
completion, submission and entry of data. 

• Forms will be reviewed prior to entry.  Forms with missing information 
and discrepancies identified prior to data entry will not be entered until 
the accuracy is determined.  Therefore all errors are resolved prior to 
data entry.   

• The entered data will be cleaned using edit programs.  Any error, 
discrepancies, or failure to meet the edit specifications will be 
corrected where possible.  Any unresolved errors will be documented. 

10.2. Data Entry and Quality Control (Verification)   
A systematic procedure has been developed for all clinical data that are 
collected.  It consists of the following steps: 

• Development and refinement of study forms. 
• Design and development of computer databases, based on the forms. 
• Creation of editing/coding procedures, error correction procedures, 

and data quality control procedures. 
• Creating and maintaining programs for data quality checks. 
• Creating program for operational reporting (accrual, randomization, 

forms completion); producing status reports on a regular (monthly) 
basis. 

• Producing written system documentation, including description of all 
databases and keying to individual form items, description of all 
programs accessing databases, all coding procedures, all data entry 
procedures, and all data flow procedures.  Updating current 
procedures as needed and maintaining records of changes. 

• Procedures for altering databases and data flow, responsive to 
changes in data study forms or procedures.   

• Procedures and records for producing analytic data sets. 
• Creating routine internal reports that can be made available to the 

study investigators. 
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• Preparing presentations and reports as required for monitoring 
committees and sponsoring agencies. 

 
All paper forms will be kept in a locked file cabinet in the office of the Principal 
Investigator that will be locked when no study staff is present.  All electronic data will be 
password protected and secured behind the Arizona Cancer Center firewall.  Access will 
be limited to study staff specifically responsible for data entry, verification, and analysis. 
Identification codes will be used instead of patient names, and all information linking the 
patient name to the data will be destroyed at the end of the study. 

 
11.0 STUDY PERSONNEL AND RESPONSIBILITIES 
11.1. Investigators 
Lisa M. Hess, M.A. is a Scientific Investigator at the University of Arizona.  She will 
oversee the day-to-day operations of the trial and will be responsible for oversight and 
implementation of data collection and data entry/management. She will ensure that all 
study procedures are performed within Federal, State and University regulations and 
requirements.  She will also consent patients, conduct study visits, and abstract data. 

Molly Brewer, M.D., is an Associate Professor of Medicine at the University of Arizona. 
Dr. Brewer is a gynecologic oncologist who will be involved in the development of 
clinically relevant hypothetical health states and will refer her patients to this study. 

David Alberts, M.D. is a Regents’ Professor of Medicine, Pharmacology, Nutritional 
Sciences and Public Health, and is the Director of the Arizona Cancer Center. Dr. 
Alberts as an experienced manager of research trials and will be involved in the 
development and application of the hypothetical heath states and will refer his patients to 
this study.   

Stephen Joel Coons, Ph.D. is a Professor of Pharmacy and Public Health and will be 
involved in the development and application of the utility assessment tools as well as the 
implementation of the data collection process and interpretation of results. 

Grant Skrepnek, Ph.D. is an Assistant Professor of Pharmacy and will be involved in the 
analysis and interpretation of data. 

Daniel Malone, Ph.D. is an Associate Professor of Pharmacy and Public Health and will 
be involved in the analysis and interpretation of data. 

James Ranger-Moore, Ph.D. is an Associate Professor of Public Health and will ensure 
that appropriate statistical methods are used, and that valid results will be generated and 
reported.  

 
11.2. Other Key Personnel   
Carol (Beth) Bonham RN, MS will be involved in the consenting process, will conduct 
patient interviews, and will abstract data. 
 
Yuda Chongpison, MS, MBA will be responsible for data entry of study forms, performing 
QC, abstracting data, and tracking the receipt of medical records. 
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Appendix I. 
GOG Performance Status 

 
 

Grade Karnofsky 
Scale 

Performance 

0   90 - 100 Fully Active 
1 70 - 80 Restricted in physically strenuous activities, but 

ambulatory.                           
 

2 50 - 60 Ambulatory; capable of self care; unable to work; up 50% of waking 
hours.                         
 

3 30 - 40 Limited self care; confined to bed or chair 50% of waking hours. 
 

4 10 - 20 Completely disabled; no self-care.           
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Appendix II. 
GCS (Glasgow Coma Score) Measurement 

 
 

Best Eye Response. (4)  

1. No eye opening.  
2. Eye opening to pain.  
3. Eye opening to verbal command.  
4. Eyes open spontaneously. 

 
Best Verbal Response. (5)  

1. No verbal response  
2. Incomprehensible sounds.  
3. Inappropriate words.  
4. Confused  
5. Orientated  

 

Best Motor Response. (6)  

1. No motor response.  
2. Extension to pain.  
3. Flexion to pain.  
4. Withdrawal from pain.  
5. Localising pain.  
6. Obeys Commands.  

 

A Coma Score of 13 or higher correlates with a mild brain injury, 9 to 12 is a 
moderate injury and 8 or less a severe brain injury. Note that for diagnostic 
purposes the phrase 'GCS of 11' is essentially meaningless, and it is 
important to break the figure down into its components, such as E3V3M5 = 
GCS 11.   
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Study brochure 
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APPENDIX II: 

Phase I study forms 
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Initial Eligibility Form  
 

 
Participant ID: |__|__|__|__|__|  

 

 
Date of Assessment: |__|__|-|__|__|-|__|__|__|__| 
                                            MO      DAY        YEAR 

 
 Eligible Ineligible 
 

1. Has the patient signed the IRB-approved Consent Form? ❑1  YES ❑2  NO 
 

2. Has the patient signed the IRB-approved HIPAA 
Authorization Form? 

❑1  YES ❑2  NO 

 

3. Has the patient signed the Authorization for Release of 
PHI? 

 

❑1  YES 

 

❑2  NO 
 

4. Does the patient indicate that she, at any time, had been 
diagnosed with stage III-IV ovarian cancer or peritoneal 
carcinoma? 

 

❑1  YES 
 

❑2  NO 

 
 

Approximate date of diagnosis: |__|__|-|__|__|-|__|__|__|__| 
                                                       MO      DAY        YEAR 
Oncologist name:___________________________   ____________________________ 
                               First                                                          Last 
Oncologist address (if known):______________________________________________ 
                                                    Street address 
                 ___________________________  ____________  _____________ 
                                 City                                           State                         ZIP 
 
 

5. Is the patient’s GOG performance status 0, 1, or 2? ❑1  YES ❑2  NO 
 

6. Does the patient read and understand English? ❑1  YES ❑2  NO 
 

7. Is the patient’s cognitive function within normal range as 
assessed by time, person, place criteria? 

 

❑1  YES 
 

❑2  NO 
 

8. Does the patient have a history of head injury with GCS 
>13? 

 

❑1  NO 

 

❑2 YES 

 
9. Based on this initial assessment, is the participant eligible 
for this study?  
 
10. Is the patient currently receiving cancer treatment?  

❑1Chemotherapy ❑2Radiation therapy    ❑Other:_____________________ 

❑4None 
 

❑1  YES ❑2 NO 
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Demographics Form  
 
 

 
Participant ID: |__|__|__|__|__|  
 

 
Date of Visit: |__|__|-|__|__|-20|__|__|  
                                        MO          DAY                 YR 

 
 
Date of Birth: |__|__|-|__|__|-|__|__|__|__|      
                    MO           DAY                 YR                                         
 

 
Name:   __________________________________________________________  

 
 

 

Marital Status:  ❑1 Married or living with a partner ❑2 Separated or divorced 

   ❑3 Widowed    ❑4 Never Married 
 

   
 

Racial Background 

❑1 American Indian or Alaskan Native 

❑2 Asian 

❑3 Black or African American 

❑4 Native Hawaiian or other Pacific Islander 

❑5 White 

❑6 Other: (specify) ____________________ 
 
Ethnicity 

❑1 Hispanic 

❑2 Not Hispanic 

❑3 Unknown 
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Visual Analog Scale Form 
 
 
 
Participant ID: |__|__|__|__|__|  
 
 
 
 

HEALTH STATE 
SYMBOL 

SCORE 

 
 
 

 

 
 
 

 

* 
 

 
 
 

 

 
 
 

 

 
 
 

 

 
CURRENT HEALTH 
 

 

 
DEATH 
 

 

 
 
 
Time Visual Analog Scale completed: ______:______ am/pm 
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Standard Gamble Form 
 
 
Participant ID: |__|__|__|__|__|  
 
 

Health State 
Symbol 

Order of 
Presentation 

Score ? Prompt 
Why did you choose? 

 
 
 

   

 
 
 

   

 * 
   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 
 
Time Standard Gamble/Chance Board completed: ______:______ am/pm 
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Project Evaluation Form 
BSC#-05.223 

 
Date: ____/______/________ 
            Month       Day          Year 
 

      
 
Please mark the appropriate box indicating your responses to the following 
questions.  Mark only one answer that most closely matches how you think or 
feel. There are no right or wrong answers.  If you do not want to answer a 
question, please feel free to skip the question and go to the next one. 
 
1. Overall, how important was it for you to participate in this study? 

 
Extremely 
Important  

(1) 

 
Very 

Important 
 

(2) 

 
 

Important 
 

(3) 

 
Not very 

important 
 

(4) 

 
Not important 

at all 
 

(5) 
 
2.  People have many different reasons for wanting to participate in research 
studies. Please mark each reason that contributed to your decision to participate 
in this study.  Also, indicate which was the most important reason that you 
wanted to participate. 
 

  
Was this one of the 
reasons why you 

wanted to 
participate in this 

study? 

Check only one 
box in this 

column. Which of 
these reasons 

was most 
important to you? 

2a. To help future cancer patients  
YES   NO  

 
 

2b. The topic was interesting  
YES   NO  

 
 

2c. To express my opinions about treatment 
choices 

 
YES   NO  

 
 

2d. Because the study was related to 
ovarian cancer 

 
YES   NO  

 
 

2e. Desire to do a “good deed”  
YES   NO  

 
 

2f. The study is being conducted by a major 
cancer center 

 
YES   NO  

 
 

 
2g. Other:_________________________ 

 
YES   NO  

 
 

 

 
Participant Label 
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3.  Overall, how satisfied were you with your participation in this study?  

 

Extremely 
Satisfied  

(1) 

 

Very 
Satisfied 

 
(2) 

 
 

Satisfied 
 

(3) 

 
 

Unsatisfied 
 

(4) 

 

Very 
Unsatisfied

 
(5) 

 
 
4. Overall, how satisfied were you with the staff/nurse from this study?  

 

Extremely 
Satisfied  

(1) 

 

Very 
Satisfied

 
(2) 

 
 

Satisfied 
 

(3) 

 
 

Unsatisfied 
 

(4) 

 

Very 
Unsatisfied

 
(5) 

 
 
5. Have you ever taken part in any research studies before this one? 

 
NO 

 
(2) 

 
YES 

 
(1) 

 
If YES: 
5a: How many?_________________ 
 
5b: What type of study(ies)?________ 
 
 

 
6. If you had a friend who was eligible for this study, would you encourage her to 

participate?    
 

YES 
 

(1) 

 
NO 

 
(2) 

 
If NO, why not?________________ 
 
____________________________ 

 
 
7.  Did your participation in this study pose any problems and/or 

inconveniences to you or others in your household? 
 

NO 
 

(2) 

 
YES 

 
(1) 

 
If YES, please explain: 
 

_____________________________ 
 
_____________________________ 
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8. Now we would like to know if some of the study activities in which you 

participated were difficult, and if so, why.  Please answer either YES or NO. 
 

 8a. Was scheduling the study visit difficult for you?  
 

NO 
 

(2) 

 
YES 

 
(1) 

 
If YES, how was this difficult? 
 

__________________________ 
 
__________________________ 

 
 

 8b. Did you find the choice board decisions (the one where you chose health 
care preferences out of two different choices) difficult?   

 
NO 

 
(2) 

 
YES 

 
(1) 

 
If YES, how was this difficult? 
 

__________________________ 
  
__________________________ 

 

    8c. Was anything else difficult about the study?  
 

NO 
 

(2) 

 
YES 

 
(1) 

 
If YES, please tell us what was  
difficult: 
 

___________________________ 
 
___________________________ 

 
Please feel free to share any additional comments you may have about your 
participation in the this study or about your choices in cancer care in the spaces 
provided below (Please also use the back of the form if necessary). 
 

 
 
 
 
 
 
 
 

 

Thank you for taking the time to answer these questions.   

As always, your answers will be kept confidential. 
Please return your completed form in the envelope provided. 
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Disease Status Form 
 
Participant ID: |__|__|__|__|__|  
 
 
Oncologist name:______________________   ___________________________ 
 First  Last  
 
Oncologist address (at minimum, 
city/state):______________________________________ 
 
 
Primary site of diagnosis 

❑1 Ovary      

❑2 Peritoneum 

❑3 Fallopian 

❑4 Other, specify: ____________________________ 
 
 
 
Date of Primary Diagnosis  |__|__|-|__|__|-|__|__|__|__|  
                             MO            DA                    YR 
 
 
FIGO Stage 
 

❑1A  ❑1B  ❑1C  ❑2A  ❑2B  ❑2C 
❑3A  ❑3B  ❑3C  ❑4(A) ❑N/A   
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Final Eligibility Form  
 

Participant ID: |__|__|__|__|__|  
 

 
 

 
 Eligible Ineligible 
 

1.Were medical records requested?  

    Date of request:_____/______/______ 

                                           MO            DA                 YR 

 

❑1  YES 

 

❑2  NO 
 

2. Were medical records received? Date received:  
_____/______/______ 

          MO            DA                 YR 

 

❑1  YES 

 

❑2  NO 
 

3. Do the records confirm a diagnosis of Stage III-IV 
carcinoma of the ovary or primary peritoneal carcinoma? 

 

❑1  YES 

 

❑2  NO 
 
4. Based on this final assessment, is the participant eligible for 
this study?  
 
5. Location of diagnosis: 

❑1 Ovary      

❑2 Peritoneum 

❑3 Fallopian 

❑4 Other, specify: ____________________________ 
 
6. Date of Primary Diagnosis  |__|__|-|__|__|-|__|__|__|__|  
                                 MO            DA                 YR 
 
7. FIGO Stage 
 

❑1A  ❑1B  ❑1C  ❑2A  ❑2B  ❑2C 
❑3A  ❑3B  ❑3C  ❑4(A)  ❑N/A   
 
 
8. Disease Status at time of Registration 
 

❑1Primary diagnosis only ❑2Recurrent, sensitive disease  
❑3Recurrent, non-sensitive disease   ❑4Unable to determine 
 

❑1  YES ❑2  NO 
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APPENDIX III: 
 

Standardized script 
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Health Care Preferences of Ovarian Cancer Survivors 

 
“On behalf of the Arizona Cancer Center, I would like to thank you for agreeing to 
participate in this study.  We discussed the purpose of this study when we went through 
the consent form, but I wanted to remind you that all information is confidential, and that 
your participation is voluntary. If we should come to a question that you would rather not 
answer, just let me know and we will skip it. 
 
“It is important that we obtain opinions from people such as yourself because you may 
have different values and experiences than health professionals. We have all had some 
experience with illness in our personal or family lives. You can make valuable 
contributions in determining the important aspects of different health states based on your 
own experiences with ovarian cancer. 
 
“All of the questions deal with matters of opinion. There are no right or wrong answers, 
and everyone’s opinions will differ on these matters. You do not have to explain any of 
your answers, and you answers will not be questioned. All we want is your opinion. 
 
“The purpose of this interview is to obtain your opinions about various health states. 
When rating these health states, please imagine spending the rest of your life in the 
conditions described. 
 
“In order to make this task a little easier, we will use this rating scale.” 
 
           Place thermometer scale on table, facing the study participant. 
 
“We call this a rating scale because it helps us to measure or rate people’s feelings about 
different things. In this case, we are going to use the rating scale to measure your 
preferences for different health states. 
 
“This is how it works. The rating scale will indicate your preferences, from most 
desirable to least desirable. The more desirable or preferable you find a health state to be, 
the closer it should be to the top of the scale.” 
    
 Run finger up the scale from 50 to 100 while reading the last line, above. 
 
“The less preferable or desirable you think a health state is, the closer it should be to the 
bottom.” 

Please note that an arrow            indicates that there is a task to be performed. 
 
Information in “quotes” refers to what should be spoken by the Interviewer to the 
study participant. 
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 Run finger up the scale from 0 to 50 while reading the line above. 
 
“We are now ready to start. I will hand you cards with descriptions that include several 
aspects of health. In other words, each card consists of a number of statements and we 
want you to indicate your preference for each full description relative to every other 
description. There are a total of 9 of these health state cards.” 
 
 Show participant the Perfect Health Card. Hand to participant. 
 
“This card represents perfect health, or the best imaginable health that a person can have. 
Please read the card and place it on the right hand side of the scale at 100.” 
 
 Wait for participant to place the card. Adjust if necessary. Hand the next set of 7 
cards (6 health state cards and death card) and arrows to participant. 
 
“Here are 7 more cards with arrows. Each health state card is labeled with a different 
shape or symbol that helps us to tell them apart. There is a matching arrow for each 
health state shape or symbol. You may begin by reading the first card and placing its 
arrow on the scale at the value that best represents your preference for that health state as 
compared to the cards already on the board. Place the card to the right of the scale 
opposite the arrow. Please identify which health state you find the least desirable by 
placing it at zero.” 
 
 Wait for participant to complete the 7 card set, then hand the participant the 
Current Health card. 
 
“Here is the final health state I will ask you to rate. This card is labeled “current health.” 
As you can see, there are no statements on this card. When rating this card, please think 
about your own average current health status over the past 4 weeks relative to the other 
health states and place it on the scale where you think it belongs.” 
 
 Wait for participant to score their current health. If the participant has not placed a 
health state or death at zero, indicate that they must place one of the arrows next to zero. 
They may also make other changes at this time.  
 
“Are you satisfied with your results? Now that you see the results are there any changes 
you would like to make?” 
  
 Pause until respondent indicates satisfactory completion of any revisions then 
record scores for each health state description on the table on the Visual Analog Scale 
Form. Verify each number you plan to record with the participant as follows: 
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“In order to ensure that your scores are accurately recorded, I will record each of the 
arrows, one at a time, and verify that number with you.”  
 
 For each arrow, ask the following. Record the number before proceeding to the 
next arrow. 
 

 “Would you please tell me which number this arrow is pointing to?” 
 Record each score as a whole number from 0 to 100. When all values have been 
recorded, record the time at the bottom of the form. Collect all of the arrows and place 
them in the envelope.  
 
“Thank you. We are now ready to move on to the next section. I will show you a total of 
6 different descriptions of health and ask you to decide between two choices: Choice A or 
Choice B. Choice A will always involve a risk, in Choice B the outcome will always be 
certain. The amount of risk will be changed until we find out how much risk you will take 
to avoid the certain outcome. As before, there are no right or wrong answers, only what 
you think. In order to make the task easier to understand, we will use an aid similar to a 
game board.” 
 
  Place Chance Board on table, set Choice A to 90/10. Open the patient booklet to 
the Standard Gamble Form. 
 
“We call this a Chance Board because it indicates the chance or probability of an event 
occurring. As you can see, the top part of the board is labeled Choice A.” 
 
 Point finger at Choice A. 
 
“The bottom part of the board is labeled Choice B.” 
  
 Point finger at Choice B. 
 
“You will be asked to pick Choice A or Choice B. Choice B, the bottom part of the board, 
will describe a state of health that is not the best or the worst of the three descriptions. 
Choice B is fairly simple because it describes only one form of health. In the event that 
this option is chosen, this health state is certain to occur. If something is certain it is equal 
to a 100% chance or probability. However, Choice A is a little more complex because if 
it is chosen there are two possible results: perfect health and immediate death. The 
chances of each of these results occurring are indicated by the numbers appearing above 
each result and the size of the matching colors in the circle between the numbers. Another 
way of explaining the chance aspect of Choice A is that for every 100 patients, 90 will 
become perfectly healthy with treatment.” 
 
 Point to “90” in the red box. 
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“but 10 will die during treatment.” 
 
 Point to “10” in the blue box. 
 
“and none will know before choosing whether they will be one of the 90 or one of the 10. 
That is the chance they take. To make these ideas a little clearer, let’s run through a quick 
imaginary example. Let us assume you have been involved in an accident and you have 
hurt your leg. When you see the doctor he explains that you have two choices.  Here are 
the descriptions of this example.” 
 
 Place the EXAMPLE card in Choice B pocket. Place the EXAMPLE Perfect 
Health card in the pocket under the red window. Place the Immediate Death card in the 
pocket under the blue window. 
 
“In Choice A the treatment is an operation and Choice B is to let the leg heal by itself. If 
you let the leg heal by itself, Choice B, it is certain that you will always have a limp. You 
will be able to walk, but you will not be able to run. On the other hand, you can chose the 
operation. The operation, Choice A, in this example, is risky. It doesn’t always work. If 
the operation does work, your leg is fixed and you can walk and run normally. If the 
operation does not work, you will die.  The percent chance of walking and running 
normally after the operation is shown above the red description. The chance is also 
represented by the proportion of red color in this circle.” 
 
 Point to the red chance value and the red section of the circle 
 
“The chance of dying after the operation is shown above the blue description and matches 
the proportion of blue color on this circle.” 
 
 Point to the blue chance value and the red section of the circle 
 
“I will change the chances and will ask you to choose Choice A or Choice B each time. 
Or, please tell me if you think the two choices are equal.” 
 
 Demonstrate by turning wheel on Chance Board. Return wheel to 90/10. 
 
“Here, the chances of walking and running normally are 90% with a 10% chance of dying 
in the operation. If I were able to spin this drawn arrow, chances are it would probably 
land on red because there is a very large amount of red, 90 percent, showing in the circle. 
There is still a chance that it might land on blue, but it is a smaller chance, because there 
is only a small amount of blue showing on the circle. Another way to think of it is that, 
on average, for every 100 people who choose A, the operation, 90 will walk and run 
normally afterwards but 10 will die. 
 
 Change wheel to 50/50 
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“Now I’ve changed the chances. Now if I were to spin the imaginary arrow, what color is 
the arrow most likely to stop on?” 
 
 Allow participant to answer 
 
“There is an equal chance that it will stop on red or blue, because there is an equal 
amount of red and blue showing in the circle. Do you understand how the chance board 
works?” 
 
 If Yes, replace the EXAMPLE perfect health card with Perfect Health, remove the 
example health state and continue below. If No, return to the beginning of the chance 
section and repeat the exercise. 
 
“Let’s work through the first question carefully together. In Choice A, the description 
will stay the same each time and is described by the red card. Perfect Health is in the left 
hand pocket and the blue card, Immediate Death, is in the right hand pocket. The health 
state in Choice B is the one described by a green card and is one of the descriptions you 
evaluated using the scale in the last exercise.” 
 
 Shuffle the cards so they are not in any specific order. Place the cards face down 
on the table and hand the participant the top health state card. Mark on the Standard 
Gamble Form the order presented to the participant. The first card is order number ‘1’, 
the second card is ‘2’ and so on. 
 

“Please read over the description and when you are finished I will put card at 
pocket B at the bottom of the board.” 
 
Set wheel to 100/0. When the participant is finished reading the card, clip the card 
on to the front of pocket B. 

 
“We are now ready to begin. As you can see, Choice A is now a 100% chance of 

perfect health and zero chance of death. Choice B is 100% chance of the health 
described on the card you just finished reading. I assume that you would pick 
Choice A, is that correct? 

 
 If ‘YES’ – move wheel to 10/90 and continue below 
 If ‘NO’ – ask  why and record verbatim response on form next to the symbol of 
that  health state, and go to next card. 
 
“Now I’ve changed Choice A to show that there is a 10% chance of perfect health and a 
90% chance of death. Choice B is still 100% chance of the health described on the card. 
Would you pick A or B now?” 
 
 If ‘B’ – move wheel to 90/10 and continue below 

Retur
n 

here 
for 

each 
new 
card 
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 If ‘A’ – ask “Do you mean you would rather prefer to have a 90% chance of 
dying immediately and a 10% chance of perfect health rather than living in the 
state of health described on the card in Choice B?” 

 

 If ‘NO’, repeat choices on board 
 If ‘YES’, ask “If Choice A was certain death with no chance of perfect health, do 

you think this would be better than living in Choice B, equal to living as Choice B, 
or worse than living as Choice B?” 

 

 If ‘Better’ – mark response (negative) 
 If ‘Equal’ – mark response (0.00) 
 If ‘Worse’ – mark response (0.05) 
 

 State “Thank you, that ends this question” and go on to the next health state card 
 
“The board now shows Choice A to be a 90% chance of perfect health with a 10% chance 
of dying and Choice B remains the same as before. Which choice would you now 
prefer?” 
 
 If ‘A’ – move wheel to 20/80, continue below 

If ‘B’ – mark response (0.95) and state “Thank you that ends this question” and 
continue to the next health state. 
If ‘they are the same’ – mark response (0.90) and state “Thank you that ends this 
question” and continue to the next health state. 

 
“Now I’ve changed Choice A to a 20% chance of perfect health with an 80% chance of 
dying immediately. Choice B is still a 100% chance of the health state described. Which 
choice would you prefer?” 
 

If ‘A’ – mark response (0.15) and state “Thank you that ends this question” and 
continue to the next health state. 

 If ‘B’ – move wheel to 80/20 and continue below 
If ‘they are the same’ – mark response (0.20) and state “Thank you that ends this 
question” and continue to the next health state. 
 

“Choice A is now an 80% chance of perfect health with a 20% chance of dying. Choice B 
is still the same as before. Would you prefer Choice A or Choice B?” 
 
 
 If ‘A’ – move wheel to 30/70, continue below 

If ‘B’ – mark response (0.85) and state “Thank you that ends this question” and 
continue to the next health state. 
If ‘they are the same’ – mark response (0.80) and state “Thank you that ends this 
question” and continue to the next health state. 
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“The choices have now been changed so that Choice A has a 30% chance of perfect 
health but a 70% chance of dying immediately. Choice B is still the same. What choice 
would you now prefer?” 
 
 

If ‘A’ – mark response (0.25) and state “Thank you that ends this question” and 
continue to the next health state. 

 If ‘B’ – move wheel to 70/30 and continue below 
If ‘they are the same’ – mark response (0.30) and state “Thank you that ends this 
question” and continue to the next health state. 

 
“Now I’ve changed Choice A to a 70% chance of perfect health and a 30% chance of 
immediate death. As before, Choice B remains the same. Which choice would you now 
prefer?” 
 
 
 If ‘A’ – move wheel to 40/60, continue below 

If ‘B’ – mark response (0.75) and state “Thank you that ends this question” and 
continue to the next health state. 
If ‘they are the same’ – mark response (0.70) and state “Thank you that ends this 
question” and continue to the next health state. 

 
“Choice A has now been adjusted to indicate a 40% chance of perfect health and a 60% 
chance of immediate death. Would you prefer Choice A or B?” 
 

If ‘A’ – mark response (0.35) and state “Thank you that ends this question” and 
continue to the next health state. 

 If ‘B’ – move wheel to 60/40 and continue below 
If ‘they are the same’ – mark response (0.40) and state “Thank you that ends this 
question” and continue to the next health state. 

 
“If Choice A had a 60% chance of perfect health and a 40% chance of death as shown on 
the board, would you pick Choice A or B?” 
 

If ‘A’ – move wheel to 50/50, continue below 
If ‘B’ – mark response (0.65) and state “Thank you that ends this question” and 

continue to the next health state. 
If ‘they are the same’ – mark response (0.60) and state “Thank you that ends this 

question” and continue to the next health state. 
 
“Now I’ve chanced Choice A to a 50% chance of perfect health and a 50% chance of 
immediate death. Choice B remains the same. Which choice would you now prefer?” 
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If ‘A’ – mark response (0.45) 
If ‘B’ – mark response (0.55)  
If ‘they are the same’ – mark response (0.50)  

 
“Thank you that ends this question” 
 
 

Continue to the next health state. 
 
Record the time on the Standard Gamble Form once respondent has finished all 
chance sequences for each of the health state cards. Now, the participant will 
complete the EQ-5D on their own. 
 
“Now I will ask you to complete a short questionnaire. Please answer the 
questions, thinking about your own current health status over the past 4 weeks. 
Read the questions carefully and circle the response you think is most 
appropriate.” 

 
 As the participant is working on the form, reclip each arrow to the corresponding 

health state card and replace in the envelope. Once participant completes the EQ-
5D, please give the participant the appreciation book and the project evaluation 
questionnaire. 

 
“Thank you so much for participating in this study. This book is a token of our 
appreciation to you, we hope you enjoy it. Please complete this evaluation form on your 
own over the next few days and mail it back in the envelope provided. We would love to 
hear your feedback on how you felt about your participation in this study.” 
  

When 
all 

health 
state 
cards 
are 

com-
plete 
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1.0      OBJECTIVES 
The goal of this pilot study is to obtain quantitative evaluations of physician 
preferences for hypothetical health states resulting from ovarian cancer and its 
treatment. 
 
Specific Aims:  
1.9 To determine how physicians rate possible health states, specific to 

ovarian cancer, along a subjective continuum from ‘best’ to ‘worst;’  
1.10 To determine how physicians would trade off the benefits of cancer 

treatment with the side effects of cancer treatment as represented in the 
health state descriptions; 

1.11 To determine if the preferences assigned to these health states differ by 
physician demographic characteristics and practice patterns. 

 
This study is designed only to evaluate physicians’ preferences for potential 
health states associated with ovarian cancer and its treatment. No medical 
treatments or therapy will be administered or evaluated in this study. 
 
3.0 BACKGROUND AND SIGNIFICANCE 
Ovarian cancer has the highest mortality rate of all cancers of the reproductive 
system, and is the fourth leading cause of cancer-related death among women. 
In 2005, it was expected that 22,220 women would be diagnosed with ovarian 
cancer, and 16,210 would die of the disease (Jemal, Murray et al, 2005). Risk of 
ovarian cancer increases with age and peaks at age 70. Women who receive a 
diagnosis of ovarian cancer are faced with a 5-yr survival rate of 53% for all 
stages; a rate which drops to 33% in women age 65 and older. The mortality risk 
is higher than the other more common cancers: 5-year survival rates of 97.5% 
(prostate), 86.6% (breast-female), 71.3% (cervix) and 89.6% (melanoma) (Jemal, 
Murray et al. 2005). It has been estimated that over $1.5 billion is spent each 
year in the United States on the treatment of ovarian cancer (Brown 2002) .With 
the high cost, morbidity and mortality associated with a diagnosis of ovarian 
cancer, a significant amount of research dollars have been directed at reducing 
its human and economic impact. During fiscal year 2003, the National Cancer 
Institute designated over $99 million of research funds specifically to ovarian 
cancer. These research funds have enabled numerous clinical research studies 
to be conducted and published. Despite variable findings in terms of survival and 
toxicity profiles among the agents under investigation, little discussion seems to 
take place with regard to the patient’s preferences regarding quality and duration 
of life, or how these preferences may differ from those of their physicians.  In light 
of the fact that women who are diagnosed with ovarian cancer are faced with an 
often fatal outcome, the importance of providing to these women with care that is 
more concordant with their preferences is far from trivial.  Hence, a systematic 
assessment of physicians’ preferences to enable comparison with previously 
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assessed ovarian cancer survivor’s preferences could help guide public and 
private decision making regarding approaches to ovarian cancer care 
 
4.0 STUDY SCHEMA 
 
This pilot study will include 47 physicians who treat patients who have been 
diagnosed with ovarian cancer.  The study will consist of one visit that will last 
approximately one hour. 
 
5.0 EVALUATIONS 
 

4.1 Visual Analog Scale (VAS). The visual analog scale (VAS) is a 
measurement tool often used in medicine to evaluate an individual’s 
perceived state of health-related functioning and well-being (e.g., pain, 
functional capacity). It consists of a single line (usually 100mm) with 
anchors at either end indicating the best and worst alternatives, 
respectively. The participating physician is asked to mark a place on that 
line, corresponding to his or her perception of the attribute or health state 
being measured. In this exercise, the VAS will be made larger and 
oriented vertically on a laminated foam board with anchors of 0 and 100 
indicating worst possible and best possible health, respectively. Each of 
the health states will also be laminated on individual cards. The physician 
will be asked to first read carefully and rank them from best to worst 
before placing each of the health states at a point on the VAS where she 
feels they belong. The cards will be presented to each physician in a 
random order to avoid ordering effects. After this exercise, the physician 
will then be asked to indicate where on the scale her current health best 
fits and where she would place death relative to the anchors and all other 
health states rated. The investigator will mark on a response sheet the 
location each card is placed by the physician (entered in a number from 0-
100). In addition to providing a rapid assessment of preferences, the 
elicitation process using the VAS will familiarize study participants with the 
descriptions of the various health states before they go on to the Standard 
Gamble, a second, more cognitively complex method used to assess 
health state preferences. 
 
4.2 Standard Gamble. Unlike the VAS exercise, the Standard Gamble 
(SG) process involves choice and probabilities. Each health state is 
associated with probabilities of different outcomes, both positive and 
negative. The SG technique is used to determine a point of indifference in 
physicians’ perceptions of patient preference between the given health 
state and probability of perfect health or death. A choice of 1) certainty of 
remaining in the health state or 2) probability of perfect health (p) versus 
immediate death (1-p) is presented, and the physician must make a 
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choice. The tool presents these choices on a foam board; choice A (the 
probabilities) is on the top half of the board, choice B (100% chance of 
remaining in health state) is on the bottom half. The top half of the board 
contains a ‘pie’ that can rotate to present various probabilities for the two 
choices of perfect health and immediate death (e.g., 100-0, 95-5, 90-10, 
etc). The health states will each be randomly presented and the patient 
will be asked to make choices using the SG tool. The probability of perfect 
health versus probability of immediate death is set at 100 and 0, 
respectively, for the first question. It is assumed that most participants 
would choose the 100% probability of perfect health as opposed to the 
100% probability of remaining in one of the health states, but the first 
question is nevertheless asked to familiarize the participant with the 
Standard Gamble tool and to identify any remaining questions about the 
tool before beginning the actual questions. The probability of perfect 
health-immediate death is varied, alternating higher preference for perfect 
health and higher preference for immediate death, until the point at which 
the participant selects Choice B (health state). The resulting score 
provides a preference weight (within .05 of accuracy) for the health state 
as compared to perfect health.      
 
4.3 Practice Questionnaire. Participants will complete a brief form that 
asks about the years in practice, U.S. state in which medicine is practiced, 
as well as questions about the size of the practice and features of patients 
seen within the physician’s clinic. 

 
12.0 SUBJECT ELIGIBILITY 

12.1 Inclusion Criteria 
12.1.1 Licensed to practice medicine in any state within the United 

States 
12.1.2 Currently prescribes chemotherapy to patients with 

histologically or pathologically confirmed diagnosis of Stage 
III-IV epithelial carcinoma of the ovary cancer or primary 
peritoneal carcinoma. 

12.1.3 Able to comply with all aspects of the study 
12.1.4 Able to read and understand English 
12.1.5 Signed IRB-approved informed consent form 

 
12.2 Exclusion Criteria 

12.2.1 Individuals who do not meet the required inclusion criteria 
   

12.3 Pre-study Requirements 
Two forms must be completed by study staff prior to study entry.  
These forms are: 
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5.3.1  Disclaimer Form 
 The disclaimer form must be reviewed before beginning any 

study-related procedures. 
 
5.3.5. Eligibility Form 

This form is used to determine if a potential participant is 
eligible to participate in the research study. 
 

13.0 PROCEDURES FOR PARTICIPANT IDENTIFICATION/ENTRY ON 
STUDY 

Subject recruitment will be conducted through emailed requests to physicians 
who may care for ovarian cancer patients. 
  
14.0 SCHEDULE OF EVENTS 

14.1 Participant Visit  
Consenting Process 

A Human Subjects Committee (HSC) disclaimer form will be used to introduce 
the study. Consenting forms will not be used, as no Personal Health 
Information (PHI) is used or requested in this study. 
 
Eligibility Assessment 
Eligibility assessment includes: 

• Signed consent form 
• Verification of eligibility via the Eligibility Form 

 
VAS and SG 
The participant will be asked to provide their perception of patient preferences for 
the selected health states with both the visual analog scale and by the standard 
gamble technique. 
 
Practice Questionnaire 
The participant will be asked to complete a brief questionnaire about their clinic 
practices. 
 
 
15.0 CRITERIA FOR EVALUATION  

8.1.   Participant Endpoint Evaluation 
In order to be considered for endpoint evaluation, participants must 
have been enrolled to the study and have met all eligibility criteria.  
Participants must complete both the SG and VAS activities and the 
Practice Questionnaire.  
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16.0 STATISTICAL CONSIDERATIONS 
This study is exploratory in nature and is designed to collect pilot data to 
determine physician perceptions of preferences for ovarian cancer outcomes (as 
represented by the health state descriptions) and to compare those to actual 
patient perceptions. Our goal will be to enroll 47 physicians who treat ovarian 
cancer patients to this trial. Forty-seven physicians is a feasible number to recruit 
nationally, as the Principal Investigator currently is collaborating with over 80 
such physicians within the Gynecologic Oncology Group (GOG) in her role as 
GOG Research Administrator. This is an appropriate sample size for pilot data. 
The VAS, SG and Practice Questionnaire will be described using measures of 
central tendency and variability. The SG will further be analyzed by evaluating 
the distribution of thresholds.  Non-parametric correlations will be used to 
evaluate the association between these instruments. Furthermore, we will 
explore the effects of perceptions of risk-taking propensity (measured by the SG). 
Assuming a two-sided test, use of Pearson's correlation coefficient, and 80% 
statistical power, we will need the following sample sizes to see the following 
correlations: 
  

Correlation           Sample Size 
0.4                            47 
0.5                            30 
0.6                            20 

  
Enrolling even 30 physicians would enable us to see a correlation of 0.5.  With a 
50 patient comparison sample from B05.223, the actual power will be slightly 
higher. With a goal of 47 physicians, we will have the ability to see a correlation 
of 0.4. 
  
 
17.0 DATA MANAGEMENT AND QUALITY CONTROL 

10.3. Flow of Study Data 
• The Principal Investigator will interview participants at National 

Meetings or at physicians’ clinical practice sites in a private 
area, during a designated meeting time, to minimize disruptions. 

• All original study forms will be stored on the second floor of the 
Arizona Cancer Center in Tucson, where they will be locked in 
secure file cabinets in a locked office. Forms completed at 
National Meetings will be stored in a locked folder and hand-
carried by the Principal Investigator at all times until their return 
to the Arizona Cancer Center. 

• The study staff will log the receipt of all forms and will provide 
quality assurance and quality control (QA/QC) for accurate 
completion, submission and entry of data. 
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• Forms will be reviewed prior to entry.  Forms with missing 
information and discrepancies identified prior to data entry will 
not be entered until the accuracy is determined.  Therefore all 
errors are resolved prior to data entry.   

• The entered data will be cleaned using edit programs.  Any 
error, discrepancies, or failure to meet the edit specifications will 
be corrected where possible.  Any unresolved errors will be 
documented. 

 
10.4. Data Entry and Quality Control (Verification)   

A systematic procedure has been developed for all clinical data that are 
collected.  It consists of the following steps: 

• Development and refinement of study forms. 
• Design and development of computer databases, based on the 

forms. 
• Creation of editing/coding procedures, error correction 

procedures, and data quality control procedures. 
• Creating and maintaining programs for data quality checks. 
• Creating program for operational reporting (accrual, 

randomization, forms completion); producing status reports on a 
regular (monthly) basis. 

• Producing written system documentation, including description 
of all databases and keying to individual form items, description 
of all programs accessing databases, all coding procedures, all 
data entry procedures, and all data flow procedures.  Updating 
current procedures as needed and maintaining records of 
changes. 

• Procedures for altering databases and data flow, responsive to 
changes in data study forms or procedures.   

• Procedures and records for producing analytic data sets. 
• Creating routine internal reports that can be made available to 

the study investigators. 
• Preparing presentations and reports as required for monitoring 

committees and sponsoring agencies. 
 
All paper forms will be kept in a locked file cabinet in the office of the Principal 
Investigator that will be locked when no study staff is present.  All electronic data 
will be password protected and secured behind the Arizona Cancer Center 
firewall.  Access will be limited to study staff specifically responsible for data 
entry, verification, and analysis. Identification codes will be used. No personal 
health information or identifiable information will be recorded on any study form. 
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18.0 STUDY PERSONNEL AND RESPONSIBILITIES 
11.1. Investigators 

Lisa M. Hess, M.A., M.S. is science officer at the University of Arizona.  
She will oversee the day-to-day operations of the trial and will be 
responsible for oversight and implementation of data collection and data 
entry/management. She will ensure that all study procedures are 
performed within Federal, State and University regulations and 
requirements.  She will also be responsible for all study visits to ensure 
consistency in the interview process. 
 
Stephen Joel Coons, Ph.D. is a Professor of Pharmacy and Public Health 
and will be involved in the development and application of the utility 
assessment tools as well as the implementation of the data collection 
process and interpretation of results. 
 
Grant Skrepnek, Ph.D. is an Assistant Professor of Pharmacy and will be 
involved in the analysis and interpretation of data. 
 
Daniel Malone, Ph.D. is an Associate Professor of Pharmacy and Public 
Health and will be involved in the analysis and interpretation of data. 
 
James Ranger-Moore, Ph.D. is an Associate Professor of Public Health 
and will ensure that appropriate statistical methods are used, and that 
valid results will be generated and reported.  

 
11.2 Other Key Personnel   

Yuda Chongpison, MS, MBA will be responsible for data entry of study 
forms, performing QC, and submitting required accrual reports to the 
Arizona Cancer Center. 
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Eligibility Form  
 
 

 
Participant ID: |__|__|__|__|__|  

 

 
Date of Assessment: |__|__|-|__|__|-|__|__|__|__| 
                                            MO      DAY        YEAR 

 
 
 Eligible Ineligible 
 

1. Has the participant received the Disclaimer Form? ❑1  YES ❑2  NO 
 

2. Does the physician indicate that he/she is licensed to 
practice medicine in one or more states within the U.S.?  

 

❑1  YES 

 

❑2  NO 
 

3. Does the physician indicate that he/she currently prescribes 
treatment for ovarian cancer patients who have been 
diagnosed with stage III-IV ovarian cancer or peritoneal 
carcinoma? 

 

❑1  YES 
 

❑2  NO 

 

4. Does the physician read and understand English? ❑1  YES ❑2  NO 
 

5. Based on this initial assessment, is the participant eligible 
for this study?  
 

❑1  YES ❑2  NO 

 

6. What is the participant’s gender?* ❑1  M ❑2  F 
 

7. In which U.S. state does the physician practice medicine?   
 

|___|___|  
 
* Both genders are eligible 
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Visual Analog Scale Form 

 
 
 
Participant ID: |__|__|__|__|__|  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Newly Dx Time Visual Analog Scale completed: ______:______ am/pm 
 
 
 
Recurrent Time Visual Analog Scale completed: ______:______ am/pm 
 

HEALTH STATE 
SYMBOL 

NEWLY DX 
SCORE 

RECURRENT 
SCORE 

 
 
 

  
 
 

 
 
 

  

* 
  

 
 
 

  

 
 
 

  

 
 
 

  

 
DEATH 
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Standard Gamble Form 
 
 
Participant ID: |__|__|__|__|__|  
 
 

Health State 
Symbol 

Order of 
Presentation 

Score ? Prompt 
Why did you choose? 

 
 
 

   

 
 

 

   

 * 
   

 
 
 

   

 
 
 

   

 
 
 

   

 
 

 
 
 
Time Standard Gamble/Chance Board completed: ______:______ am/pm 
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Practice Patterns Questionnaire 
 

 
Participant ID: |__|__|__|__|__|  

 

 
Date: |__|__|-|__|__|-20|__|__|  
                   MO          DAY                 YR 

 
1. How many TOTAL ovarian/peritoneal cancer patients do you personally 

currently have under your care (for treatment and/or follow up): |__|__|__| 
 

2.  How many ovarian cancer patients do you personally see each month for 

treatment and/or follow up: |__|__|__| 
 

3.  Please provide an estimate of the percentage of ovarian/peritoneal cancer 
patients under your current care (treatment and/or follow up) by stage at 
diagnosis (should add up to 100%) 

 
 Stage I  |__|__|__| % 
 Stage II  |__|__|__| % 
 Stage III  |__|__|__| % 
 Stage IV |__|__|__| %   __________________________ 

 TOTAL |_1|_0|_0| % 
 
4.  Please provide an estimate of the percentage of your patients for whom you 

currently prescribe chemotherapy treatment versus the percentage of your 
patients for whom no chemotherapy (e.g., only supportive care/follow up care) 
is provided (should add up to 100%): 

  
 Prescribe chemotherapy  |__|__|__| % 
 No chemotherapy prescribed |__|__|__| %      __________________________ 

   TOTAL |_1|_0|_0| % 
 
5.  What year did you first have an ovarian/peritoneal cancer patient under your   

care:  |__|__|__|__| 

 
6. Was there any time since that date that you discontinued treating ovarian 

cancer patients for a period of 1 year or more? 

❑1 YES. If Yes, for how many years did you not care for ovarian/peritoneal cancer 
patients? |__|__| 

❑2 NO 
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7. How would you best describe your current medical practice setting? 

❑1 Academic Cancer Center 

❑2 Academic/University Hospital or Medical Center 

❑3 Non-Academic Hospital or Medical Center 

❑4 Individual Private Practice 

❑5 Private Physician Group Practice 

❑6 State/Federal Government Hospital/Clinic 

❑7 Other:____________________________ 
 

8. How would you best define your area of expertise: 

❑1 Medical Oncologist 

❑2 Gynecologic Oncologist 

❑3 Gynecologic Surgeon 

❑4 Other:______________________________ 
 

OPTIONAL QUESTIONS 
 
Please note your ethnicity 

❑1 Hispanic 

❑2 Not Hispanic 

❑3 Unknown 
 

Please indicate your PRIMARY Racial Background 

❑1 American Indian or Alaskan Native 

❑2 Asian 

❑3 Black or African American 

❑4 Native Hawaiian or other Pacific Islander 

❑5 White 

❑6 Other: (specify) ____________________ 
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