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ABSTRACT 

Dietary supplement use is common, particularly among cancer patients. Women 

with breast and gynecological cancers use dietary supplements at higher rates than 

individuals with other types of cancers. One particular dietary supplement. Coenzyme Q, 

has been advertised for use among breast cancer patients to increase quality of life, boost 

the immune system and improve prognosis. To date, no well-controlled, large, clinical 

trials have researched the results of Coenzyme Q use among breast cancer patients. 

Despite this fact, some breast cancer patients supplement their diets with Coenzyme Q. 

Stephen Sapp's Expanded Rational Expectations Intention (EREI) model 

expanded firom Icek Ajzen and Martin Fishbein's Theory of Reasoned Action served as 

the theoretical model for this study. In the EREI model, the constmcts in the EREI model 

of knowledge, beliefs, referent others, social acceptability, attitude and subjective norm 

theoretically predict intention. 

Study subjects were 160 non-metastatic breast cancer patients currently 

xmdergoing chemotherapy, radiation therapy or hormonal therapy at Covenant Health 

System Joe Arrington Cancer Center. Subjects completed a survey with indicators 

measuring the constmcts within the EREI model in order to determine factors that 

motivate breast cancer subjects whether to supplement with Coenzyme Q. Other 

questions within the survey assessed whom subjects tmst for accurate or reliable dietary 

vu 



supplement information, disclosure with physicians about what dietary supplements they 

use, where they learn about supplements that they use, and what supplements subjects 

currently use. 

PLSPATH is a type of stractural equation modeling technique that was used to 

analyze the data to determine whether the EREI model could predict the intentions of 

breast cancer subjects to supplement with Coenzyme Q. 

Results indicated that the EREI model predicted breast cancer subjects' intentions 

to supplement with Coenzyme Q. Beliefs had a significant effect on attitude, which in 

turn had a significant effect on intention. Referent others had a significant effect on 

subjective norm, which in tum had a significant effect on intention. Attitude was a 

stronger predictor of intention than was subjective norm. Social acceptability and 

knowledge were not related to intention. 

Results suggested that; Subjects trast healthcare professionals for dietary 

supplement information. The majority of subjects disclose dietary supplementation with 

their physicians. Subjectsusea variety of dietary supplements. Caucasian women and 

women with higher education levels use more dietary supplements than non-Caucasian 

women and those with lower education levels. Coenzyme Q users use more dietary 

supplements than non-Coenzyme Q users. 
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CHAPTER I 

INTRODUCTION 

Background 

Dietary supplement use has boomed in the United States since passage of the 

Dietary Supplement Health and Education Act (DSHEA) in 1994. Prior to the DSHEA 

passage, dietary supplements were regulated as foods under the standards of the 1958 

Food Additive Amendments to the Federal Food, Drag and Cosmetic Act (FD&C Act) 

(1). The United States Congress passed this act because they acknowledged that 

supplement use could potentially reduce health care expenses and have a role in disease 

prevention. DSHEA allowed ingredients used in dietary supplements to no longer be 

subjected to pre-market safety evaluations as required vmder the FD&C Act. These types 

of evaluations are required of other new food ingredients and new uses of old food 

ingredients. Therefore manufacturers need not prove safety or efficacy before 

manufacturing and marketing a wide range of supplements, which are now available for 

purchase. 

The DSHEA defined dietary supplements as herbs and other botanicals in 

addition to vitamins, minerals, amino acids and concentrated metabolites, constituents, 

extracts or combinations of any of these ingredients (2). The DSHEA also instituted a 

system to assure safety, established regulations about how supplement literature could be 

displayed, provided guidelines about what claims could be made, developed standard 

nutrition and ingredient labeling rales and granted the Food and Drag Administration 



(FDA) the power to institute good manufacturing practices (GMPs). These GMPs 

regulate the preparation, packaging, and storage of dietary supplements under conditions 

that should ensure safety. Ideally, these are modeled after GMPs currently used in the 

food industry (1). 

DSHEA raled that claims may not be made regarding the dietary supplements' 

abilities to diagnose, cure, prevent or ti:eat a disease. However, it is evident from an 

evaluation of the internet, books and magazines that supplements are sold using various 

tools, including testimonials and carefixl wording. These claims fall into a gray area in 

the labeling laws. A supplement advertisement may replace words such as "cure" or 

"prevent" to read that a supplement is '^zsed" for a specific disease. 

The use of dietary supplements is often referred to as complementary medicine. 

Complementary medicine is the use of conventional or traditional medicine and 

alternative therapies in conjunction (3). This is different than altemative medicine, which 

is medical treatment that is used in place of conventional or traditional medicine (1). 

Searching for "dietary supplements" on the internet yields hundreds-of-thousands 

of websites. There are numerous dietary supplements and the industry as a whole 

continues to grow. In 2000 alone, Americans spent $16.8 billion on dietary supplements 

(4). Cancer patients have been identified as common dietary supplement users (5), and 

women with breast and gynecological cancers are the most common supplement users 

among cancer patients (6). 

It is estimated that 211,300 women will be diagnosed with breast cancer in 2003 

and 39,800 women will die of breast cancer this year (7). Unlike some other cancers with 



poorer prognoses, (during the period from 1992-1998), the overall survival rate for all 

stages of breast cancer was 86%. Compared to survival rates for other common cancers, 

such as lung cancer (15%) and colon cancer (62%), breast cancer patients are living 

longer. 

Coenzyme Q is a vitamin-like substance that is present in every cell of the human 

body. Coenzyme Q has been studied as an antioxidant in the prevention and tireatinent of 

a wide variety of diseases (8,9). The human body makes Coenzyme Q and the 

supplement industry now sells this substance in supplement form. The results of a few 

studies have shown that supplementation with Coenzyme Q improves prognosis among 

breast cancer patients (10,11) and boosts the immune system of other individuals (12). 

Research has also shown Coenzyme Q blood and tissue levels to be decreased in cancer 

patients (13-16). For these reasons, Coenzyme Q has been marketed to breast cancer 

patients and survivors. Coenzyme Q doses of 90-390 mg daily, as used in some studies 

(10, 11) with breast cancer patients, costs approximately $470-$2,040 yearly. 

Due to the high survival rate of breast cancer patients and the recommendations 

by altemative health care practitioners for Coenzyme Q supplementation among these 

patients, supplement use among this population has become increasingly popular. It is 

important that health care practitioners understand more about the rationale behind 

supplement use among their patients. 

The Expanded Rational Expectations Intention (EREI) Model (17) is an 

appropriate tool to detect the reasons why breast cancer patients choose to supplement 

with Coenzyme Q. The model, which was expanded from the Azjen and Fishbein Theory 



of Reasoned Action (18,19), includes variables of knowledge, beliefs, social acceptability 

and referent others' opinions, subjective norms, attitudes and intentions to predict 

behavior. The social acceptability and knowledge constiiicts were additions to the 

Theory of Reasoned Action. Social acceptability is the influence of generalized referent 

others (17). Knowledge is the sum of factual information that is understood (20). 

Statement of Need 

Although research has allowed estimates of the rate of supplement use among 

cancer patients and has helped to identify individuals who are more likely to use 

supplements, it is less clear what factors prompt supplement use, which professionals 

patients trast for information, and where they learn about dietary supplements. It is 

important that health care practitioners understand these elements in order to allow for 

more comprehensive and productive discussions regarding benefits and risks of 

supplement use. At this time, this model has not been used to evaluate dietary 

supplement use, and particularly Coenzyme Q use in this population. 

Purpose of the Study 

The piupose of this study is to determine if the EREI model is able to measure 

subjects' intention to supplement with Coenzyme Q. Specific aims of this study were to 

determine the following; 

1. What factors predict the decisions of breast cancer patients whether to 

supplement with Coenzyme Q? 



2. What are the demographic characteristics of general dietary supplement and 

Coenzyme Q users? 

3. What is the disclosure rate by subjects of dietary supplement use with 

oncologists and family physicians? 

4. Who do patients regard as reliable sources of dietary supplement information? 

5. What supplements are breast cancer patients currentiy using? 

Hypotheses 

The hypotheses for this study were: 

1. The EREI model will successfiiUy determine what factors motivate or 

deter subjects to or from Coenzyme Q supplementation. 

2. Attitude will have a significant effect on measuring breast cancer subjects' 

intentions to supplement with Coenzyme Q. 

3. Subjective norm will have a significant effect on measuring breast cancer 

subjects' intentions to supplement with Coenzyme Q 

4. Social acceptability will have a significant indirect effect on measuring 

breast cancer subjects' intentions to supplement with Coenzyme Q 

through subjective norm. 

5. Referent others will have a significant indirect effect on measuring breast 

cancer subjects' intentions to supplement with Coenzyme Q through 

subjective norm. 



6. Knowledge will have a significant indirect effect on measuring breast 

cancer subjects' intentions to supplement with Coenzyme Q through 

attitude. 

7. Beliefs vdll have a significant indkect effect on measuring breast cancer 

subjects' intentions to supplement with Coenzyme Q through attitude. 

8. Caucasian women and women with higher education levels will use 

Coenzyme Q and other supplements at higher rates than other ethnic or 

racial groups, and those with lower education levels. 

9. Breast cancer subjects will acknowledge higher trast levels in medical 

doctors and other health care professionals than in supplement 

salespeople. 

10. A large percentage of subj ects v^U not disclose supplement use with their 

physicians. 

11. Breast cancer subjects who supplement with Coenzyme Q will use more 

supplements than subjects who do not supplement with Coenzyme Q. 

12. Breast cancer patients will use a wide variety of dietary supplements. 



CHAPTER II 

LITERATURE REVIEW 

Dietary Supplement Use 

Dietary supplements include herbs and other botanicals in addition to vitamins, 

minerals, amino acids and concentrated metabolites, constituents, extracts or 

combinations of any of these ingredients (2). The use of himian dietary supplements in 

the United States has increased significantly since 1994 when Congress passed the 

Dietary Supplement Health and Education Act (DSHEA). The DSHEA passage 

"profoundly encouraged" the use of dietary supplements (21). In 1997, estimated out-of-

pocket costs were $3.3 billion for high-dose vitamins and $5.1 billion for herbal products. 

These figures represent a 380% and 130% increase, respectively, from 1990 (22). In the 

year 2000, American spent $16.8 billion on dietary supplements. In fact, 85% of 

American consumers used dietary supplements (4). 

Altemative medicine implies that the treatment is used in place of conventional 

medicine. Complementary medicine refers to the use of conventional medicine and 

altemative therapies in conjunction (3). The use of complementary therapy has generally 

been reported for female patients who are young, educated (3,22,23) and white (3). 

However a recent study reported the highest use among highly educated, older, white 

females (24). Botanical dietary supplements were reported as being used by 79% of 500 

peri- and post-menopausal women. Of these, 70% admitted that they were not informing 

their doctor of their supplement use (25). Individuals with chronic diseases or other 



medical problems tend to use more supplements than those without these problems (24). 

Dietary supplement use appears to be highest among breast and gynecological cancer 

patients as compared to males and females with cancers at other sites. The use of 

complementary and/or altemative medicine (CAM) by cancer patients is common and 

widespread (26). Breast cancer patients with a later stage cancer at diagnosis, as well as 

those who received chemotherapy were statistically more likely to use CAM than those 

who were at an early stage, taking Tamoxifen, and not receiving chemotherapy (6). Of 

493 outpatient cancer patients, 63% used vitamin and herbal forms of CAM. Again, 

patients who had received chemotherapy were 1.9 times more likely to use CAM than 

patients who had not received chemotherapy. Almost half of these patients believed 

CAM approaches were non-toxic. One-third expected CAM use to cure their cancers. 

Patients with metastasis were 11.6 times more likely to use CAM than non-metastatic 

patients (27). Another study reported that 45% of all cancer patients used CAM 

therapies. The majority of these users started their use of CAM less than three months 

after becoming aware of their cancer (28). 

A recent study conducted in Canada found that 49% of colorectal cancer patients 

used CAM. Forty-six percent of the cancer patients used vitamins and minerals and 42% 

used herbs (29). Another Canadian sttidy reported that ahnost 67% of breast cancer 

patients utilized CAM. The primary reasons these users chose CAM were to boost the 

immune system, increase quality of life and prevent recurrence of cancer (30). These 

patients spent an average of $69.77 each montii on CAM. Of those reporting CAM use, 

46% indicated that some or all of then: physicians knew that they were usmg such 



therapy. This reported rate of physician awareness is higher than previously reported (22, 

25). Another recent study compared self-reported CAM use with chart documentation of 

CAM use and found that only 35%> of supplement use among older adults was 

documented in their medical charts. Sixty-four percent of these older adults reported 

CAM use (31). 

Studies on CAM have discovered a variety of rationales for use among cancer 

patients. The reasons include: the desire for physical and decisional confrol, the 

enhancement of chances of siuvival, a reaction to bad experiences with conventional 

medicine, a desire to be proactive, to boost the immime system, and to increase the 

quality oflife (32, 33). 

Thirty-nine percent of men with prostate cancer and 80% of those with a high risk 

for prostate cancer used complementary therapies. Disease-free, prostate cancer 

survivors made up the greatest percentage of users. This may imply that the intention for 

CAM use was preventative rather than adjunctive (34). 

CAM use may in fact be a coping mechanism. Sollner et al. studied 172 cancer 

patients undergoing radiation therapy. The 24% that reported using CAM and the 31% 

who reported interest in using CAM, did not show more psychological disturbance, 

poorer social support or less trast in medicine or compliance with freatment than subjects 

without such interest. These patients seemed to consider CAM as a way of avoiding 

passivity and coping with feelings of hopelessness (35). 

Individuals may use supplements to self-freat conditions based on incomplete 

information. A recent study reported than men with benign prostatic hyperplasia (BPH) 



were more likely to take selenium than men without this condition. Although selenium 

may reduce the risk of prostate cancer, selenium use has not been shown to be related to 

BPH (24). 

History of Coenzyme O 

Coenzyme Q was first isolated from beef heart mitochondria in 1957 by Fredrick 

Crane. It was later termed Ubiquinone, meaning ubiquitous quinone. Its precise 

chemical stracture was determined and was synthesized in 1958 by Karl Folkers and 

coworkers from Merck, Incorporated. In 1972, Gian Paolo Littarra and Karl Folkers 

docvraiented a deficiency of Coenzyme Q in human heart disease. By the mid 1970s, 

Japanese researchers perfected the industrial technology to produce pure Coenzyme Q in 

quantities sufficient for larger clinical trials. In the early 1980s, there was acceleration in 

the number and size of clinical trials due to availability of pure Coenzyme Q, and the 

ability to measure blood and tissue levels with high performance liquid chromatography 

(HPLC) (36). 

Coenzyme O and Health 

Although the biological fimction of Coenzyme Q is not completely understood, 

Nohl divided the fimctions into three distinct categories. These include bioenergetic 

activities, prooxidant fimctions and antioxidant activities (8). The most accepted role of 

Coenzyme Q is as an electron carrier m the mitochondrial respiratory chain. Researchers 

agree that production of free radicals plays a primary role m human carcinogenesis (9, 
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37). Cells protect themselves from oxidative damage by enzymatic and nonenzymatic 

antioxidant systems. Vitamins E and C, carotenoids, phytochemicals, monounsaturated 

fatty acids and selenium are antioxidants provided exogenously by the diet (38). 

Coenzyme Q is a biological compound that is widely distributed in all plants, 

animals and in most microorganisms. It is present in all tissues and is part of the 

biomembrane fractions of cells. Coenzyme Q is a substance that fimctions in energy 

metabolism and protects lipids from peroxidation, primarily in mitochondria (8,39). 

Coenzyme Q is believed to complement vitamin E by scavenging free lipid radical and 

recycling alpha-tocopherol (40). Coenzyme Q is produced endogenously and is also 

supplied by the diet. Biosynthesis of Coenzyme Q from the amino acid tyrosine requires 

vitamins Be, C, B^, riboflavin, folic acid, niacinamide and pantothenic acid (41). 

Although Coenzyme Q can be synthesized in the body, deficiencies, low blood or 

tissue levels have been reported in Graves' disease and papillary carcinoma (42), uremic 

patients on conservative treatment and hemodialysis (43), bronchial asthma (44), 

phenylketonuria (45), hypertension, cardiovascular disease, periodontal disease, diabetes 

and cancer (46). Coenzyme Q has been used clinically to prevent migraines (47) treat 

patients with ischemic heart disease (48,49), congestive heart failure (50), hypertension 

(51), HTV infection (52), mitochondrial myopathies (53), diabetes (54,55), Fibromyalgia 

syndrome (56) and Parkinson's disease (57). Due to the relatively recent availability of 

Coenzyme Q supplements, it is probable that use of Coenzyme Q will continue to 

mcrease. 
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Results of trials using Coenzyme Q to treat disease have reported mixed results. 

Researchers have proposed that in studies that failed to report a positive response to 

Coenzyme Q supplements, subjects had decreased absorption of supplemental Coenzyme 

Q as a result of gasttointestinal growth of Candida albicans. Broad-spectram antibiotics 

and treatment for hyperchlorhydria, such as antacids and proton pimip inhibitors, increase 

Candida colonization. These researchers reported that Candida albicans alters uptake and 

utilization of supplemental Coenzyme Q (58). 

Coenzyme Q has been shown to have immune-enhancuig properties when 

administered to humans (59). Folkers and associates administered oral doses of 200 mg 

of Coenzyme Q, 300 mg of pyridoxine daily (vitamin Be) or both to 33 subjects for two 

months. Those who took both Coenzyme Q and pyridoxine, or Coenzyme Q alone 

showed significant increases in blood levels of IgG and all groups had significant 

increases in blood levels of T4 lymphocytes (12). 

A decline m immune fimction may be related to the aging process. Coenzyme Q 

has been proposed to protect against age-related mitochondrial damage (40). The 

damaging effects of aging, including reduced fimction of cells and organs as well as 

changes in liie number and size of skeletal muscle fibers, have also been proposed to be 

related to a deficiency of Coenzyme Q. Skeletal muscle fiber types in older adults 

reverted towards the muscle fiber types of younger subjects with administtation of 

Coenzyme Q (60). 

Advanced aging is associated with impairment of natural killer (NK) cells, which 

play a role in nattiral immunity against ttraior and foreign cells. Coenzyme Q deficiency. 
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in those over the age of 90, as measured by plasma blood concenttation, was more 

common in women (40%) than men (24%). The study of 50 healthy and well-nourished 

elderly adults found plasma Coenzyme Q levels and Vitamin E concenttations in women 

to be positively linked to NK cell activity (61). 

Of great concem to some clinicians is the potential effect of commonly used statin 

medications on Coenzyme Q levels. These medications are prescribed to as many as 26 

million Americans (62) for long-term cholesterol-lowering therapy and are known to 

decrease biosynthesis of Coenzyme Q (62-65). Coenzyme Q is synthesized via the 

mevalonate-isoprene pathway as a result of the action of HMG-CoA reductase. These 

statin medications are HMG-CoA reductase inhibitors and therefore block Coenzyme Q 

biosynthesis (64). United States patents filed in 1989 and granted in 1990 describe 

adjunctive administtation of Coenzyme Q with statins to coimteract statin-induced 

myopathy and potential liver damage (66). However, statin producers did not disclose 

the relationship between statins and Coenzyme Q to statin users or the medical 

conununity (62). The fact that these cholesterol-lowering medications decrease 

Coenzyme Q biosynthesis has promoted some scientists to recommend Coenzyme Q 

supplementation during extended statm therapy in order to ameliorate potential side 

effects including myopathy. 

Supplemental Coenzyme Q administtation is well tolerated and is associated with 

few side effects, even at doses as high as 1200 miUigrams (57). Coenzyme Q is sunilar 

in stracture to vitamin K, which prompts theoretical concem that Coenzyme Q 

supplementation may decrease effectiveness of anticoagulant medications such as 
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Warfarin (67). However, in a recent stiidy, middle-aged outpatients on stable long-term 

Warfarin tteatment who were supplemented with 100 milligrams of Coenzyme Q daily 

did not exhibit a statistically significant alteration in their response to the oral 

anticoagulant medication (68). 

Coenzyme O and Cancer 

Coenzyme Q blood and tissue levels in cancer patients have been shovm to be 

lower than Coenzyme Q levels in other people (13-16). Folkers hypothesized tiiat 

vitamin Be deficiency is common in cancer patients, and since vitamin Be is required for 

Coenzyme Q biosynthesis, these patients are at risk for low Coenzyme Q levels (41). A 

recent study found that mean plasma levels of Coenzyme Q and alpha-tocopherol were 

significantly lower in patients with cervical inttaepithelial neoplasia and cervical cancer 

compared to conttols. Researchers hypothesized that either deficient dietary intake or 

increased utilization of the antioxidant resulted in the lower plasma levels (13). 

Coenzyme Q levels in breast tissue were compared in 21 women who vmderwent 

radiation therapy for invasive or infilttative ductal carcinoma. Coenzyme Q 

concenttation was significantly lower in breast tumor tissue than in corresponding non

cancerous tissue. Researchers concluded that exogenous Coenzyme Q supplementation 

might be used as a chemopreventative agent to increase the protective effect in breast 

tissue of women at high risk for breast cancer (14). 

Mean serum Coenzyme Q levels of 95 cancer patients were significantly lower 

than those of non-cancer patients before each group began total parenteral nutiition 

14 



(TPN). After only one week of TPN, serum levels in tiie patients declined to 59% of the 

mean level before TPN. Researchers considered Coenzyme Q supplementation of TPN 

patients to be desirable (15). 

Folkers found that serum Coenzyme Q levels of myeloma patients were 

significantiy lower than that of conttols. He also reported that 22% of breast cancer 

patients had Coenzyme Q levels of < 0.5 micrograms/milliliter while conttols averaged 

0.81 micrograms/milliliter (16). Several clmical trials have evaluated the use of 

Coenzyme Q as an adjuvant to chemotherapy for breast cancer (10,11, 69). Folkers 

described ten case studies involving patients with various types of cancers who were 

placed on Coenzyme Q. He reported that five of these patients had an extended hfe span, 

which he attiibuted to Coenzyme Q (69). The sttidy failed to adequately describe 

concurrent tteatment, stage of disease, and dosage of Coenzyme Q supplementation. 

Folkers supported the administtation of Coenzyme Q to certain cancer patients to 

increase the possibility of biosynthesis of antibodies in the lymphocytes (70). 

Lockwood reported an "apparent partial remission" in six of 32 breast cancer 

patients who were all supplemented with linolenic acid, omega three fatty acid, beta-

carotene, vitamin C, vitamin E, selenium and 90 mg of Coenzyme Q. He also reported 

that two of the six patients experiencing remission received daily Coenzyme Q 

supplement dosages of 300-390 mg (10). The researchers described the results as 

"remarkable" although, medical tteatment and disease stage were poorly described for 

these patients. 
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Lockwood published another report describing three case studies of breast cancer 

patients supplemented vdth Coenzyme Q (11). The liver metastases of one patient 

"disappeared" after 11 months of a 390 mg daily dose of Coenzyme Q supplement. 

Another woman with inttaductal carcinoma of the breast developed recurrence on the 

chest wall after a mastectomy. She then received radiation therapy and later developed a 

right malignant pleural effusion. She received a 90 mg daily dose of Coenzyme Q for 11 

months, which was later elevated to 390 mg daily. After 6 months on the supplement, a 

chest X-ray showed resolution of the effiision. There were no signs of recurrence nearly 

two years later. A third patient with lobular carcinoma of the breast, tteated with a 

lumpectomy followed by a mastectomy after remaining tumor tissue was found, 

reportedly began a 90 mg daily dose of Coenzyme Q prior to mastectomy that was later 

increased to 390 mg daily. Lockwood credited Coenzyme Q with the fact that no tumor 

tissue or metastases were observed more than two years later. 

These studies have reported that breast cancer patients supplemented with 

Coenzyme Q to have complete or partial regression. These studies should be questioned 

due to small sample sizes, unreported levels of supplementation, inconsistent stage of 

disease and unreported concurrent medical tteatment. The trials consisted primarily of 

case reports. To date, no randomized, placebo-conttoUed clinical trials exist testing the 

efficacy of Coenzyme Q among cancer patients. It is obvious that more research is 

required. 

Based on these few reports. Coenzyme Q has been recommended and is 

advertised as a complementary therapy to cancer tteatment. These reports (10,11, 69) 
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are frequently quoted in consumer information for breast cancer and Coenzyme Q on the 

interact and in consumer handouts in health food stores. Although efficacy and safety 

remain undetermined, some cancer patients continue to supplement with Coenzyme Q 

and other dietary supplements. 

A recentiy published rettospective study analyzed survival and recurrence 

outcomes for 90 women with unilateral non-metastatic breast cancer. These women were 

prescribed mega-doses of beta-carotene, vitamin C, niacm, selenium. Coenzyme Q and 

zinc in addition to standard cancer tteatment. The matched conttols were women who 

had received standard cancer tteatment alone. Those supplemented with the nutritional 

regimen tended toward shorter survival and poorer outcome than the standard tteatment 

group, although the differences did not reach statistical significance (71). 

Such trials have raised concem regarding the appropriateness of concurrent 

chemotherapy and/or radiation with high-dose antioxidants. The point is debatable. 

Some scientists propose that antioxidants protect only healthy tissue from the oxidizing 

affects of ttaditional tteatment and therefore are safe to use during standard tteatment. 

However others recommend taking a pradent approach to antioxidant supplementation as 

it may diminish efficacy of chemotherapy and radiation tteatments. These scientists 

believe that antioxidants may in fact induce cellular differentiation or alter immune 

fimction (72-75). 
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Aizen-Fishbein Theory of Reasoned Action 

Icek Ajzen and Martin Fishbein developed the Theory of Reasoned Action, which 

is a tiieoretical framework to imderstand, explain, influence and predict human behavior 

(18). Under this framework, the theoretical assumption is that people are rational and 

make reasonable decisions based on the systematic use of the information available to 

them. Ajzen and Fishbein used this theory to provide support that actions are based on 

reason and thought rather than ambiguous urges, unconscious motives or overpowering 

desires (19). This is not intended to imply that behavior will always appear logical or 

appropriate from an outside point of view. These perception differences may occur 

because one of those involved may have incomplete or incorrect information. 

The theory has been used in a variety of settings and disciplines, since its 

inttoduction in 1967, including those that focus on health-related behaviors. The Theory 

of Reasoned Action has been used in order to study such behaviors as self-care in people 

with diabetes (76), adolescent snacking (77), domestic violence prevention (78), condom 

use (79), marijuana use (80), intended care with AIDS and HIV+ patients among nursing 

students and nurses (81, 82) and adolescent cigarette use (83). Many of these studies 

found attitude to be the sttonger predictor of intention rather than subjective norm (76, 

77, 79-82). The Theory of Reasoned Action continues to be used ahnost 30 years after its 

inttoduction in 1975. 

The ultimate goal of the Theory of Reasoned Action is to identify and measure the 

behavior of interest. Figure 2.1 depicts the constincts of intention, subjective norm, 

attitude, beliefs, and referent others, which are utilized to predict behavior and their 
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interrelationships. Behavior is defined as a person's observable actions or response. 

Behavior can be observed or determined through self-report. After clearly identifying a 

behavior, it is possible to detect what determines that behavior. 

Intention is defined as the likelihood of a person performing a behavior. Intention 

to perform a behavior is the immediate determinant of that action. Therefore to predict 

whether a person will purchase a car, the most efficient approach is to ask if he will do 

so. Although there is not always perfect correlation between intention and behavior, a 

person generally acts within his own intention excluding imexpected events. In order to 

understand why a person acts in a certain way and not merely predict it, determinants of 

intention must be identified. Intention is a function of two elements. The first of these 

elements is individual and the other involves social influence. 

The individual element is termed attitude. Attitude is defined as a person's 

location on a bipolar evaluative or affective dimension with respect to some object, action 

or event. Attitude represents a person's general feeling of favorableness or 

unfavorableness toward some object or behavior. 

The societal influence element is termed subjective norm. Subjective norm is 

defined as a person's perception that most other people, who are important to the 

individual, think he should or should not perform the behavior in question. 

To predict behavior or intention, the relative importance of both attitude and 

subjective norm must be determmed or weighted. The weights of these factors in 

decision-making can change within an individual based on the situation and can vary 

between different individuals. 
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Figure 2.1 Theory of Reasoned Action Model 

Attitude is a function of behavioral beUefs. Behavioral beliefs are defmed as the 

subjective probability of a relationship between the object of the belief and some other 

object, value, concept or attiibute. In general, if a person thinks that performing a 

behavior will result in positive outcomes then he will have a favorable attitude towards 

performing that behavior. Accordingly, someone who thinks that performance will result 

in a negative outcome then will have an unfavorable attitude towards performing that 

behavior. For example, a person who believes that joining a gym will result in more 

frequent exercise, desired weight loss, increased energy and decreased risk of chronic 

disease would have a positive attitude toward joining the gym. In conttast, a person who 

believes that joining the gym will result in less free time, more expense, embarrassment 

upon exercising in the presence of others and guilt upon quitting would have a negative 

attitude toward joining the gym. 

Like attitude, subjective norm is a function of beliefs. However, these beliefs are 

a different type, which are related to a person's perception of opinions of referent others. 

Referent other is defined as the influence specific persons or groups, important to an 
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individual, have in terms of the individual's behavior. Generally, a person perceives 

social pressure to perform a behavior if he believes that those with whom he is motivated 

to comply with want him to perform that behavior. In conttast, if a person believes the 

referent others with whom he is motivated to comply with object to the performance of 

the behavior, he will feel pressure to avoid performing that behavior. Subjective norm 

does not take into account the subject's attitude toward performance of the behavior. A 

person may have a positive attitude toward joining a gym but believing that his spouse 

does not want him to jom will feel pressure to avoid joining the gym. The intention and 

its following behavior are relative to the weight each constract holds. 

Expanded Version of the AJzen-Fishbein 
Theory of Reasoned Action 

In 1989, Sapp included a social acceptability constract with the theory of 

reasoned action. (See Figure 2.2.) Like subjective norm and referent other, social 

acceptability is a normative belief because it measures how other peoples! opinions affect 

an individual's perception. However, social acceptability is different than the other two 

constracts because it determines overall societal acceptance of a behavior. Society can 

include the general public, culture or media. Social acceptability can measure the affect 

of fads, prestige or ttends on an individual's decisions. Social acceptability may 

influence attitudes, subjective norms and intentions (84). 

In 1991, Sapp expanded the theory fiirther to include the constiiict of knowledge, 

now termed the Expanded Rational Expectations Intention (EREI) model (17). Sapp's 

knowledge questions were developed around themes that included nutrition and health in 
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relation to beef consumption. As knowledge may be an important factor in behavior 

prediction, he suggests knowledge questions be specific to what the model is measuring. 

Figure 2.2 Expanded Rational Expectations Intention (EREI) model 
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Hospital Anxiety and Depression Scale 

The Hospital Anxiety and Depression Scale (HADS) developed by Zigmund and 

Snaith (85) is recommended as an appropriate screening tool with oncology patients (86-

92). The HADS was designed to separately identify two different problems, anxiety and 

depression, using two subscales each containing seven questions on a four-point scale. 

Scores are available for categorical ranges of severe, moderate, mild or absent. Scores of 

0-7 indicate a normal state or the absence of either anxiety or depression. Scores from 8-

10 indicate a mild disorder, 11-14 indicate a moderate disorder, and 15-21 indicate a 

severe disorder. 

Anxiety during cancer may be due to uncertainty of illness outcome, the prospect 

of death, effects of tteatment or hospital attendance (93). The HADS measures an 

important aspect of depression, anhedonia, which is the loss of the experience of pleasure 

(94). The HADS offers advantages over other depression scales such as the Beck 

Depression Inventory since it was specifically designed for ill patients. The HADS 

excludes questions relating to somatic symptoms such as sleep disturbances, pam, weight 

loss or anorexia, which are frequently associated with cancer. The HADS is a user-

friendly tool that takes only a few minutes to complete (95). 
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CHAPTER III 

METHODOLOGY 

Research Design 

Sample 

The sample for the present study consisted of non-metastatic breast cancer 

patients undergomg adjuvant chemotherapy, radiation therapy and/or hormonal therapy at 

Covenant Healtii System Joe Arrington Cancer Research and Treatinent Center (JACC). 

Non-metastatic breast cancer patients were chosen as the appropriate subjects for several 

reasons: (1) Alternative healthcare practitioners recommend Coenzyme Q supplements as 

complementary therapy for breast cancer tteatment. (2) Female breast cancer patients 

may use dietary supplements at a higher rate than individuals diagnosed with other types 

of cancer. (3) Non-metastatic breast cancer has a higher cure rate than other types of 

cancer and therefore the "last-ditch-effort," theorized as a possible reason for dietary 

supplementation in cancer, should be less likely than for cancers with poorer prognoses. 

Upon approval by both the Texas Tech University (TTU) and Covenant Health 

System Institutional Review Boards (IRB), potential study subjects were identified using 

a list of non-metastatic breast cancer patients on tteatment at JACC generated by the 

computer biUing and scheduling system. The Registered Dietitian (RD) called potential 

subjects prior to their appointments for chemotherapy or radiation tteatments, laboratory 

or diagnostic tests or follow-up visits witii physicians. Potential subjects were asked to 

participate in a survey whose purpose was to determine current dietary supplement use, 
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factors related to dietary supplement use, disclosure of supplement use with physicians 

and the level of trastworthiness subjects associate with different professions for dietary 

supplement information. They were informed that there would be fourteen questions 

about worry and sadness and that the entire survey process would take approximately 20 

minutes to complete. Those subjects who agreed to participate were scheduled to meet 

with the registered dietitian for survey administtation in conjunction with their 

appointments. 

Survey Development 

The survey process consists of six steps: conceptualization, design, pre-testing, 

administration, analysis and reporting of results and utilization of results to affect 

knowledge and/or action (96). Conceptualization of a survey includes determining how 

the results will be utilized (96). Study or survey goals should be relevant, and questions 

in the survey, in tum, need to reflect these goals (97). A survey was developed which 

reflected the specific aims of this study. The survey was self-administered and completed 

on site at tiie JACC in the presence of the researcher. Self-administered surveys offer 

several distinct advantages compared to interview surveys and mailed surveys (96). 

Advantages include: decreased cost, greater response rate and speed of retum, better 

convenience to respondent and ability to regulate response. 

Questions were based on Sapp's 1991 EREI model (17), expanded from the 

Ajzen-Fishbein model (18). The survey was designed to measure factors that predict 

whether breast cancer patients choose to supplement their diets with one particular 
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dietary supplement. Coenzyme Q. Questions were developed based on the constracts of 

knowledge, beliefs, attitude, referent others, social acceptance, subjective norm and 

intention as related to these subjects and this particular dietary supplement. 

Knowledge and belief indicators were specific to Coenzyme Q. Therefore, the 

items used by Sapp and/or Ajzen and Fishbein materials were not appropriate. Sixteen 

multiple-choice knowledge questions were developed from information obtained from 

various Coenzyme Q research joumal articles. These questions ranged from knowledge 

about Coenzyme Q in foods, medication interactions, dietary supplement labeling laws, 

safety and effectiveness testing, vitamins required to synthesize Coenzyme Q, altemate 

names, and how it functions in the human body. These varying questions were chosen to 

determine various types of knowledge about Coenzyme Q, including supplementation, 

body synthesis or food sources. 

Ten belief statements that could either deter or motivate subjects to supplement 

with Coenzyme Q were developed. These were adapted from joumal articles that have 

attempted to understand why people choose to take supplements. These statements were 

intended to measure beliefs about the affect of Coenzyme Q on energy level, immune 

system, disease prevention, prognosis improvement, quality oflife, as well as the safety 

of this supplement. These statements were measured on a 7-pomt Likert-type scale from 

sttongly agree to sttongly disagree. 

Referent others were measured using responses to eight statement pairs (16 total) 

on a 7-point Likert-type scale regarding opinions of spouse/partiier, children, parent/s, 

sibling/s, friends, other patients, doctor and spttitual advisor, as weighted with subjects' 
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motivation to comply with these people. Three statements were developed to measure 

referent other in an altemate manner (reflectively) because of the potential for 

measurement problems, due to subjects' lack of familiarity with Coenzyme Q. If 

individuals had not discussed specific supplements with their spouses, friends or siblings, 

they could be confused about how to answer the ttaditional referent other questions. 

These altemate referent ottier questions included; "I rely on other people's advice when 

selecting dietary supplements," "When choosing to take dietary supplements, I hsten to 

other people," and "I decide on my ovm whether to take supplements or not." These 

statements measure how likely it is that subjects listen to the important people in their 

lives or if they make the decisions for themselves. 

Social acceptability statements were on the 7-point Likert-type scale to the four 

statements, "Being accepted socially is important to me," "What society thinks about me 

is important," "Opinions of others matter to me," and "It is important that others accept 

me." These statements were chosen because they reflect the importance or value the 

subjects relate to acceptance by society. Essentially these statements measure the same 

concept yet are worded slightly different to achieve an overall measure of this constract, 

(i.e., the constract is reflective in nature). 

The typical semantic differential scales used by Azjen and Fishbein to measure 

the attitude constract were used. These include "good^ad," "fooUsh/wise," and 

"harmful^eneficiaI." The scale "a waste of time/disappointing" replaced the scale of 

"rewarding/punishing" used in the Azjen and Fishbein model, as it was more applicable 

to the act of supplementation with Coenzyme Q. The results of supplementation could be 
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considered disappointing but one would rarely describe the results as punishing. These 

statements were measured on a 7-point Likert-type scale. 

Although Sapp measured subjective norm using only one statement and intention 

using only two statements, more statements were developed for these constracts in the 

current study. By using only one statement, as Sapp did to measure subjective norm, the 

researcher is, in essence, making the assumption that the statement is a perfect indicator 

of the constract being measured. Estimates approach the "tine" latent variable scores as 

the number of indicators for each block increases (98). In other words, the more 

statements used to measure a constract, the more likely the constract will be measured 

well. 

Four indicators were developed to measure subjective norm on the 7-point Likert-

type scale. These included; "Most people who are important to me think that I should 

take Coenzyme Q," "Most people think that taking Coenzyme Q is a good thing to do," 

"Most people, whose opinions I value, believe Coenzyme Q is good for me to take," and 

"In general, people think Coenzyme Q will help me." These statements measure whether 

subjects believe that other people think that Coenzyme Q supplementation is supported 

by both society as a whole and with referent others, or those people that are particularly 

important to them. Again as for the social acceptability indicators, these statements 

measure the same concept, but with slight variations in wording. 

Four indicators were developed to measure intention on the 7-point Likert-type 

scale. These included; "In the future I would be interested in taking Coenzyme Q 

supplements," "I intend to take Coenzyme Q supplements in the near future," "Withm the 
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next year, I will probably take Coenzyme Q supplements," and "I plan to take Coenzyme 

Q supplements very soon." These statements measure intentions in various ways with the 

primary difference among tiiem being how long or whether time is specified at all. 

Other questions were added to determine subjects' demographic characteristics, 

current Coenzyme Q supplementation rate, disclosure of supplementation with physicians 

and whom subjects consider to be reliable sources of dietary supplement information. 

Members of tiie TTU nutiition faculty and local registered dietitians reviewed 

drafts of tiie survey for accuracy, clarity and relevance. Suggestions prompted revisions 

and fiirther reviews resulting in tiie final survey. For clarity purposes, the survey was 

divided into six sections. Section 1 contained tiie knowledge questions. Sections 2,4, 

and 6 used 7-point Likert-type scales to ascertain how sttongly subjects agreed or 

disagreed with certain statements to measure beliefs, social acceptability, intentions and 

other questions regarding subjects' opinions. Section 3 used semantic differential scales 

to assess subjects' attitudes regarding Coenzyme Q supplementation. Section 5 contained 

a variety of types of questions including multiple-choice to determine education level and 

ethnic origin, a checklist to determine where subjects learned about dietary supplements 

they have tried and an open-ended question that inquired about all dietary supplements 

the subjects used. Section 6 contained the intention statements. 

With the exception of one question on the survey, close-ended questions were 

chosen for survey design, as these are easier to code and analyze, responses (considered 

relevant to this study) were included and these were considered easier for the respondents 

29 



to answer (96). One open-ended question was included to determine current use of all 

supplements use for each subject. 

Following TTU IRB approval, the knowledge portion of the survey was pre-tested 

with two volunteer panels with assorted degrees of dietary supplement knowledge. The 

first panel consisted of 61 college students enrolled in a freshmen-level, non-major 

nutrition course. The second panel consisted of 20 registered dietitians. Each knowledge 

question was equally weighted and the number of correct responses determined overall 

knowledge. The pretest revealed no problems with wording or content. Results were 

deemed acceptable, requiring no changes to the knowledge portion of the survey. The 

remainder of the survey was not pre-tested with these panels due to the specificity of the 

questions to cancer patients. 

Final surveys were professionally printed on high-quality beige paper since 

colored paper has been found to increase interest. High-quality paper helps convince 

subjects of the importance and quality of the study (96). The final survey consisted of 95 

questions divided into six sections. The questionnaire was determined to be at the sixth 

grade reading level using the Flesch-Kincaid formula of Microsoft Word 1997. 

Sample Size 

Prior to gathering data, the lowest acceptable sample size was identified. Specific 

guidelines for the metiiod are available. In general, using the constinict witii tiie largest 

number of formative indicators and multiplying that number by ten estimates acceptable 

30 



sample size (98). Therefore, since knowledge was the largest constract with sixteen 

indicators, the minimum allowable sample size was estimated to be 160 subjects. 

Data Collection 

The surveys were administered at the JACC. The RD inttoduced herself as the 

researcher. The purposes of the study were reviewed with subjects and signed consents 

were obtained prior to survey administtation and chart reviews to determine breast cancer 

stage at diagnosis, length of time since tteatment initiation, type of tteatment received, 

stage of disease and age. Although anonymity is desirable to increase participation, this 

study required a chart review to ascertain accurate information. An alternative to 

anonymity was to assure subjects that only the researcher would have identity 

information and that all information would remain confidential (96). Subjects were 

informed that their names were physically cut from the surveys after specific chart 

information was obtained and that only the researcher had access to their answers. 

Subjects were offered and provided witii a copy of the consent form if they accepted. 

The researcher explained the instractions for survey completion to the subjects and 

requested that each question be answered if applicable to the subject. The researcher was 

available through survey completion for clarification if necessary. After completing the 

first five sections of tiie survey, the subjects were provided with five questions (section 6) 

and the HADS. Meanwhile, tiie researcher reviewed tiie first five sections of the survey 

to ensure that all questions were completed. If any question remained unanswered, the 

subjects were requested to complete it. Blank answers to referent other questions were 
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excused if the subject did not have the relationship involved in the question pair set. For 

example, if a subject did not have children, the children question pair set was left blank. 

Subjects were allowed as much time as necessary to complete the survey and the HADS. 

Chart reviews by the researcher followed survey completion. An interpreter was 

available for subjects who spoke a language other than English. 

Data Coding 

Data for the pre-tests, surveys and the HADS were coded in an identical method. 

Each answer was ttansformed into code data by the researcher based on the appropriate 

scale and as assigned by HADS values. Surveys along with the corresponding subjects' 

HADS and chart data were numerically ordered and coded into Microsoft Excel. Seven 

survey questions that used the 7-point Likert-type scale (coded -3 to 3) were reverse 

worded. These answers were coded as they were answered by the subjects and were then 

multiplied by - I in order to obtain forward wording. 

Knowledge answers were coded as dichotomous, 0 if incorrect and +1 if correct. 

The overall knowledge score was determined by summing the correct answers to the 

sixteen Coenzyme Q knowledge questions for each subject. 

Beliefs, social acceptability, subjective norms, altemate referent other and 

intentions were measured using the 7-point Likert-type scale. These were coded from -3 

to +3 representing sttongly disagree to sttongly agree. Attitude statements measured on 

the semantic differential scale were coded from -3 to +3. 
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Each of the sixteen referent other statements were coded from -3 to +3. Then 

each pair set was multiplied together to provide eight final referent other response sets 

per subject. Absent responses on referent other statements were left blank and assigned 

the overall average for that statement after all of the data was coded. 

Other data collected using the surveys were coded based on question or statement 

type. Statements using the 7-point Likert-type scales were coded as -3 to +3. Questions 

regarding where subjects learned about dietary supplements were tteated as dichotomous, 

coded as -Hi if the subject declared that the route was used for supplement knowledge or 0 

if not. If subjects used Coenzyme Q, it was coded as +1 and 0 if they were not 

Coenzyme Q users. A final question that was open-ended was coded by counting the 

number of dietary supplements the subjects reported taking on a daily basis. If the 

supplement contained more than one dietary constituent, it was still counted as only one. 

For instance a multivitamin or a calcium/vitamin D complex were considered one 

supplement each. The total number of supplements taken was coded into the Excel 

spreadsheet. To obtain specific types of supplements, each was entered into an Excel 

spreadsheet, sorted and coimted for frequency as listed by subjects. 

Chart reviews provided subject specific information. Age was coded as the age of 

the subject the day of survey completion as determined by chart review. Stage of breast 

cancer was determined by tiie Tumor Nodal Metastases (TNM) staging code without 

regard to nodal involvement or tiie 'N' portion of tiie TNM staging code. Stages ranged 

from TO to T4. Subjects with lobular or ductal carcmoma in situ were coded as TO. 

Subjects were assigned dichotomous values for type of tteatment. Radiation therapy, 
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chemotiierapy and hormonal therapy were each assigned a +1 if they had been part of the 

tteatment or a 0 if tiiey were not a part of tiie tteatinent. The tteahnents were coded as P 

if the tteatment was pending or planned. 

Length of time on tteatment was coded by the time in montiis. If a subject had 

been in tteattnent less tiian two montiis, duration was rounded by 0.5 months. If a subject 

was on the first week of tteatment, lengtii of time was 0 months. 

The Excel spreadsheet was inspected for coding errors by checking the sheet for 

unreasonable or impossible answers. The surveys were randomly checked by comparing 

20% of the original surveys to their corresponding data. 

Statistical Analysis 

Descriptive Statistics 

Descriptive statistics, including frequencies, ranges, means and standard 

deviations were used to characterize subjects and other aspects of the data. Using the 

Microsoft Excel spreadsheet in which the data was coded, it was then input into SPSS 

10.1 for Windows. 

Partial Least Squares Analysis 

Stractural equation modeling is a multivariate analysis technique, which has the 

ability to hypothesize causal relationships among different variables (99). Historically, 

stractural equation modeling (SEM) analysis programs, such as LISREL and AMOS, 

which use covariance stracture analysis methods, have been used to determine results of 
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sttidies using the EREI model. Partial least squares (PLS) analysis is a type of SEM 

technique. It is a non-parametric stractural modeling technique. PLS is a method for 

constracting predictive models. It can be used not only to confirm theory but also has the 

ability to suggest where relationships may or may not exist. PLS consists of a series of 

ordmary least squares (OLS) analyses (98). The PLS metiiod uses an algorithm that is 

designed to maximize tiie variance explained (i.e., R )̂ in the endogenous constinicts of a 

model. 

The use of PLS analysis as compared to the use of covariance stracture analyses 

(such as LISREL or AMOS) is advantageous in a variety situations. Falk and Miller 

(100) effectively divided the advantages into categories of the conditions or 

circumstances in which PLS is a more appropriate tool for analysis. Their categories 

applicable to this study are discussed below and include theoretical considerations and 

measurement techniques. 

Theoretical Considerations 

PLS is appropriate if all of the relevant variables in a model are not yet known. In 

programs such as LISREL, all relevant variables must be included in order to avoid a 

specification error (100). This is an important advantage, particularly if tiie area of 

research is relatively new and little theory exists for model and measurement 

development. PLS allows for somewhat speculative relationships to be tested. Chin 

(101) listed PLS as an option under circumstances where theoretical knowledge in a field 
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remains in the formative stage. He also stated that in those situations it is premature to 

use SEM analysis based on covariance stracture analysis. 

Measurement Techniques 

Not all research lends itself to interval data. Categorical variables are common in 

social science research. PLS has the capability to perform well even in studies where 

some or all of the manifest variables are categorical (100). PLS is a nonparametric 

technique. Therefore, assumptions regarding the distribution of variables are not made. 

Interval, ordinal and nominal scale variables are acceptable (102). 

An important issue that limits the use of covariance stracture analysis programs is 

the inability to use both reflective and formative indicators. Covariance-based analysis 

requires that all indicators are reflective (98). Reflective indicators assume that the 

correlations among indicators for a latent variable are caused by that latent variable (101). 

To detect if an indicator is actually reflective or formative, the researcher can determine 

if one of the items were to change, would all of the other items change in the same 

direction. If so, the indicator is reflective. Otherwise it is a formative indicator. 

Formative indicators need not be correlated. 

Summation of Benefits of PLS 

In summation, PLS analysis is an altemative to covariance stiructure analysis tiiat 

requires few assumptions. It is appropriate to use in exploratory methods in which little 

is known regarding theory or measurement when the primary goal is prediction. PLS is a 

robust method that is effective and advantageous m a variety of circumstances. Due to 
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tiiese advantages applicable to tiiis study of PLS over altemate SEM techniques, after the 

data was collected and coded, it was analyzed using PLSPATH. PLSPATH is a 

statistical package tiiat estimates patii models tiiat involve latent constincts and multiple 

indicators using partial least squares (PLS) technique. 

Process of Partial Least Squares Analysis 

The seven constracts were measured using questions and statements to determine 

knowledge, beliefs, referent otiiers, social acceptability, attitude, subjective norm and 

intention. Responses to the questions and statements for each constract were considered 

manifest variables. Knowledge, beliefs, referent otiiers and social acceptability are 

exogenous, latent variables. Attitude and subjective norm are endogenous, intervening, 

latent variables. Intention is an endogenous, latent variable. 

Outer model relationships (i.e., the measurement model) are those between the 

latent variables and manifest variables. Latent variables are those that cannot be directly 

measured. Instead, they are based upon manifest or observed variables, which can be 

directly measured. Reflective or outward indicators are assumed to reflect a latent 

constract. In other words, the latent constract causes the observed indicators (103). 

Attitude, social acceptability, subjective norm, altemate referent other and intention are 

reflective indicators in this study. The indicators for each of these constracts measure the 

same underlying phenomenon and are expected to correlate. For example, a subject who 

rates taking Coenzyme Q as "bad" would be more likely to rate it as "harmful" rather 

than "beneficial." 
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Formative or inward indicators are assumed to produce a latent constract. 

Knowledge and beliefs were formative indicators in this study. The indicators for these 

constracts are not assumed to be correlated because they do not measure the same 

underlying phenomenon. A subject may know one aspect regarding Coenzyme Q such as 

what type of medication may lower blood levels of the substance, but this does not imply 

that the subject would then be expected to know if there is a recommended daily intake 

for Coenzyme Q. She may believe that Coenzyme Q is safe, but this does not necessarily 

imply that she believes Coenzyme Q will improve prognosis or quality oflife. 

Referent others varies in its original form slightly from the other indicators. 

Paired variables must be multiplied prior to evaluating the constract. For example, 

motivation to comply with a specified referent other and what the subject believed that 

specified referent other's opinion to be were multiplied in order to determine one 

indicator or manifest variable for the constract. 

The outward blocks (knowledge, beliefs, referent others and social acceptability) 

were estimated using the manifest variables, which were tteated as dependent variables. 

The inward blocks (attitude, subjective norm and intentions) were estimated using the 

manifest variables, which were tteated as independent variables (98). 

The data was input into PLSPATH program (version 3.01) from data in the Excel 

file spreadsheet. Two types of models were tested simultaneously using PLSPATH. The 

first of these was the measurement model (outer model), or how well questions measured 

the constract they were designed to measure. Using PLS analysis, the measurement 

model is tested within tiie unposed stincture of the hypothesized model (104). The 
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psychometric properties of the constracts and their measures were assessed using 

approaches developed by Fomell, Tellis, and Zinkhan (105) and Fomell and Larcker 

(106). The reliability and both the convergent and discriminant validity of the measures 

were examined. 

Initially beliefs were analyzed as reflective indicators as Sapp had done. 

However, after the statistical results were analyzed, the constracts were tteated as 

formative indicators because these indicators should not be required to correlate. The 

measurement model was then refined further. Questions that were found to have high 

standard errors relative to their path coefficients were excluded. Refinements also 

prompted the exclusion of questions in which the wording was considered problematic. 

These changes resulted in the elimination of five questions with either high standard 

errors or problematic wording. These consisted of the elimination of three often belief 

questions and one each of social acceptability and altemate referent other questions. 

Knowledge, subjective norm, attitude and intention required no changes to the questions. 

Three belief indicators were excluded because they had high standard errors 

relative to their measurement paths. These statements inquired about characteristics, 

associated with Coenzyme Q, that could themselves be interpreted as either positive or 

negative attributes among individual subjects. These included; "I can get adequate 

Coenzyme Q tiirough a healtiiy diet," "Claims that are made by manufacturers and sales 

people about Coenzyme Q supplements are adequately monitored," and "Coenzyme Q 

supplements are expensive." 
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One social acceptability indicator was eliminated as it was considered poorly 

worded. This indicator read, "Being accepted socially is important to me." During 

survey administtation some subjects openly discussed this statement with comments 

which, implied disdain at feelings of how important being socially accepted was. It may 

therefore be tiiat this indicator was worded too sttongly and subjects associated it with 

superficiality. 

One final altemate referent other indicator was eliminated because it had a high 

standard errors relative to the measurement patiis. It read, "When choosing to take 

dietary supplements, I listen to other people." 

Statistics were used to evaluate the original paired referent other statements and 

the altemate referent other statements. The original statements were problematic as was 

evident from subjects' reactions and confusion even during survey administtation. 

Subjects voiced firisttation regarding the later statement of each pair, which inquired 

about what the referents thought about taking Coenzyme Q. Many subjects stated that 

they had never discussed Coenzyme Q with referents and that the referents were probably 

not familiar with this particular supplement. Subjects were, therefore, confused how to 

respond to the question. The altemate statements were in reference to dietary 

supplements in general rather than Coenzyme Q specifically. It would be expected that 

opinions of referent others would correlate well with both vague and specific dietary 

supplements. Therefore the altemate referent other statements were determined more 

appropriate for model use and data conclusion. 
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The psychometric properties of the constracts and their measures were assessed 

using approaches developed by Fomell, Tellis, and Zinkhan (105) and Fomell and 

Larcker (106). Specifically, the reliability and both the convergent and discriminant 

validity of the measures were determined. The correlations among the variables were 

assessed. Intemal consistency measures above the 0.70 level set by Nunnally (107) are 

deemed acceptable and therefore, demonsttate intemal reliability. The Fomell and 

Larcker (106) method was used to assess the discriminant validity of the constracts. If 

the results show that the variance shared between each constract and its measures is 

higher than the variance shared between the constract and other constracts in the model, 

then there is evidence of discriminant validity. If the results suggest that the measures 

demonsttate acceptable measurement properties, it is then appropriate to interpret the 

stractural model. 

This leads to the second type of model test using PLSPATH, which tests the 

stractural model. This second type of test assesses causal or implied paths between 

constracts, which explains the inner model relationships among exogenous and 

endogenous latent variables. By testing causal patiis, the variance, or portion of change 

in a constract, can be numerically attiibuted to tiie otiier constracts. This statistic is 

referred to as the R .̂ The R^ is the primary standard by which PLS analyses assesses 

model fit. This model test also results m the estimation of inner model relationships (beta 

values). 

An additional tool to assess model fit in PLS analysis is tiie Stone-Geisser test of 

predictive relevance (108,109). Like PLS, tiiis test does not require assumptions about 
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tiie distribution of residuals. This test results in a statistic referred to as the Q ,̂ which is 

used to indicate how stable tiie model is. The Q^ describes to what degree the proposed 

model and its indicators predict manifest variables. Estimation of the Q^ involves 

omitting each subject's data individually or one-at-a-tmie, re-estimating the model 

parameters using the otiier subjects' data and tiien predicting tiie omitted subject's data, 

based upon tiie remaining parameters (110). If Q^ > 0, tiien tiie model is considered to 

have predictive relevance. However, if Q^ < 0, tiien it lacks predictive relevance. 

Models with higher predictive relevance will have higher Q^ values. This procedure is 

referred to as jackknifing because it is a jackknife parallel to tiie R square statistic. 

Jackknifing is used to measure the model reconstracts observed values by parameter 

estimates (98). 

Depression Scale 

The model used in this study. Expanded Rational Expectations Intention (EREI) 

model, presumes that rational thought is an important aspect for the model to properly 

predict behavior. Speculation may exist as to whether subjects were thinking in a rational 

maimer due to the fact that they were coping with the diagnosis of cancer. Subjects were 

divided into groups using the HADS. Those subjects whose scores were greater than 11 

on depression qualified as moderately or severely depressed. The results of the tests did 

not prompt exclusion of subjects based on depression as only four subjects or 2.5% of the 

entire study group was moderately or severely depressed. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

Descriptive Characteristics of the Sample 

The participants in tiiis stiidy were all females. Table 4.1 describes the 

characteristics of this sttidy population. The ages ranged from 29-83 with a mean of 

59.78 years. Over 83% (n=133) of tiie participants were Caucasian, almost 11% (n=17) 

were Hispanic, 3% (n=5) classified tiiemselves as otiier and less than 2% (n=3, n-2 

respectively) each were Afiican-American or American Indian/Pacific Islander. Thirty-

three percent (n=53) of the participants had some college education, 16%) (n=26) had a 

Bachelors degree and ahnost 11% (n=I7) had some graduate education. Only 8% (n=13) 

had less than a high school diploma and almost 32% (n=51) had either a high school 

diploma or a GED. Subjects were all breast cancer patients or survivors at various stages 

of cancer care and tteatment. 

Subjects were classified by stage of breast cancer as TO (14.4%, n=23), Tl 

(54.4%, n=87), T2 (25.6%, n=41), T3 (5%, n=8) or T4 (0.6%, n=l). Therefore tiie 

majority of subjects were diagnosed with early stage breast cancer. The majority of 

subjects (58.75%, n=94) had been tteated with chemotherapy. Forty-one percent (n=66) 

never had chemotherapy. Almost 56%> (n=89) had radiation therapy and another 15.6% 

(n=25) of subjects' tteatment plans included future radiation therapy. Only 28.75% 

(n=46) never had radiation therapy. A large majority of subjects (77.5%, n=124) were 

currently taking Selective Esttogen Receptor Modulators (SERM) such as Tamoxifen or 
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Arimidex. The mean length of time on tteatment was 16.4 months with a range of 1-60 

months. The majority of subjects (53.1%) were within their first 12 months of tteatment. 

Subjects' mean anxiety (6.4) and depression (3.4) scores were classified as normal. 

Thirty-three percent (n=52) were classified as mildly to severely anxious. However, 

depression rates were low with 91% (n=146) of subjects not reporting symptoms that 

indicated even mild depression using the HADS. 

Table 4.1 Characteristic Data of Breast Cancer Subjects 

Trait 
Age 

<30 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 

Ethnicity 
African-American 
American Indian/Pacific Islander 
Asian 
Hispanic 
Non-Hispanic White 
Other 

Education 
Less than High School diploma 
High School diploma or GED 
Some College 
Bachelor Degree 
Some Graduate Education 

Number 

1 
3 

26 
47 
54 
25 

4 

3 
2 
0 

17 
133 

5 

13 
51 
53 
26 
17 

Percent 

1.67 
1.88 

16.25 
29.38 
33.75 
15.63 
2.50 

1.87 
1.25 
0 

10.63 
83.13 

3.13 

8.13 
31.88 
33.13 
16.25 
10.63 
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Table 4.1 continued 

Trait 
Stage 

TO 
Tl 
T2 
T3 
T4 

Length of Time on Treatment 
0-6 months 
7-12 months 
13-18 months 
19-24 months 
25-30 months 
31-36 months 
37-42 montiis 
> 42 months (3.5 years) 

Treatment 
Chemotherapy 

Yes 
No 

Radiation Therapy 
Yes 
No 
Pending/PIaimed 

SERM 
Yes 
No 
Pending/Plaimed 

Depression 
None 
Mild 
Moderate 
Severe 

Anxiety 
None 
Mild 
Moderate 
Severe 

Number 

23 
87 
41 
8 
1 

66 
19 
12 
15 
15 
15 
10 
8 

94 
66 

89 
46 
25 

124 
14 
22 

146 
10 
3 
1 

108 
22 
22 

8 

Percent 

14.38 
54.38 
25.63 
5.00 
0.63 

41.25 
11.88 
7.50 
9.38 
9.38 
9.38 
6.25 
5.00 

58.75 
41.25 

55.63 
28.75 
15.63 

77.50 
8.75 

13.75 

91.25 
6.25 
1.88 
1.00 

67.50 
13.75 
13.75 
5.00 
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Data Description 

The means of the constracts and their corresponding statements are shown in 

Table 4.2. Knowledge questions were coded as dichotomous variables. The mean 

knowledge score was 7.89 or 49.3% of all knowledge questions answered correctiy. 

Therefore, subjects knew less than half of tiie questions about Coenzyme Q. hidividual 

subject scores ranged from 12.5% to 87.5%. Knowledge means for individual questions, 

shown in table 4.3, ranged from approximately 18%-89%. The question with the highest 

percentage correct was, "Information required on the label of dietary supplements 

includes all of the foUovidng; EXCEPT-." The question with the poorest percentage was, 

"Coenzyme Q supplements are absorbed better by the body when taken with foods 

containing-." Therefore, subjects may know more about dietary supplements in general 

than specific supplements such as Coenzyme Q. 

Subjects' beliefs were only slightly positive with a mean of 0.31. The sttongest 

belief was about the safety of Coenzyme Q (0.71) and the ability for this supplement to 

boost the immune system (0.66). 

Overall attitude regarding taking Coenzyme Q was positive with a mean of 0.63. 

The attitude measures of beneficial/harmful (0.72) and good/bad (0.67) had the highest 

means of the four attitude indicators. The remaining two indicators of wise/foolish (0.61) 

and worthwhile/waste of time (0.50) were positive as well. 
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Table 4.2 Constract and Indicator Mean Scores and Standard Deviations 
Constract/Indicator Mean Standard Deviation 
Knowledge Constract 

Supplement manufacturers reqmrements by law 
Government organization responsible for efficacy tests 
Information required on label 
Coenzyme Q rich food 
Coenzyme Q supplement absorption enhancement 
Medication interaction associated with Coenzyme Q 
USDA recommendation for Coenzyme Q 
Coenzyme Q levels in cooked meat 
Coenzyme Q advertised for diseases 
Coenzyme Q blood levels in older adults 
Vitamins required for Coenzyme Q synthesis 
Altemate name for Coenzyme Q 
Coenzyme Q works in the body as an antioxidant 
Coenzyme Q is made in the body 
Coenzyme Q is available in foods 
Absorption of Coenzyme Q from foods 

Belief Constract 
Provides energy 
Boosts immune system 
Are safe 
Help prevent disease 
May help improve prognosis 
Less harmful than conventional tteatments 
Improve quality oflife 

Attitude Constract 
Good/Bad 
Wise/Foolish 
Worthwhile/A Waste of Time 
Beneficial/Harmful 

Referent Other Constract 
Rely on others' advice when selecting supplements 
Listen to others when choosing supplements 

7.89 
0.51 
0.27 
0.89 
0.39 
0.18 
0.41 
0.49 
0.55 
0.32 
0.86 
0.25 
0.21 
0.59 
0.63 
0.71 
0.64 

0.31 
0.21 
0.66 
0.71 
0.01 
0.08 
0.08 
0.42 

0.63 
0.67 
0.61 
0.50 
0.72 

-0.09 
0.09 

-0.14 

2.43 
0.50 
0.45 
0.32 
0.49 
0.39 
0.49 
0.50 
0.50 
0.47 
0.35 
0.43 
0.41 
0.49 
0.48 
0.46 
0.48 

1.10 
1.43 
1.51 
1.46 
1.46 
1.45 
1.57 
1.33 

1.21 
1.41 
1.34 
1.46 
1.37 

1.82 
2.23 
1.98 
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Table 4.2 continued 

0.75 
0.58 
1.04 
0.67 

•0.34 
0.17 
•0.74 
•0.44 
•0.35 

0.09 
0.50 
•0.05 
0.04 
•0.14 

1.60 
1.97 
1.70 
1.74 

1.42 
1.42 
1.75 
1.70 
1.56 

1.55 
1.68 
1.64 
1.61 
1.67 

Constanuct/Indicator Mean Standard Deviation 
Social Acceptability Constract 

What society thinks is important 
Opinions of others matter 
Important that people accept 

Subjective Norm Constract 
Most people think it is a good thing to do 
Most people who are important think should take 
Most people whose opinions are valued beUeve it is good -0.44 
In general, people think it will help 

Intention Constract 
Interested in taking m future 
Intend to take in near future 
Will probably take within the next year 
Plan to take very soon 

Referent other measured by the altemate statements had a slightly negative mean 

of-0.09 regarding listening to others and relying on others advice for when selecting 

dietary supplements. Neither indicator for this constract revealed sttong responses in 

either a positive or negative direction. 

Social acceptability was positive with a mean of 0.75. The sttongest indicator 

(1.04) within the social acceptability constract ascertained whether opinions of others 

mattered or not to the subjects. The two remaining indicators were positive as well with 

means of 0.58 and 0.67. 

The overall subjective norm (-0.34) was slightly negative. The sttongest and most 

negative (-0.74) indicator was that most people who were important to subjects think tiiey 

should take Coenzyme Q. All but one of the indicators for tiiis constiiict had negative 
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means. The exception with a slightly positive mean (0.17) was the statement; "Most 

people think that taking Coenzyme Q is a good tiling to do." 

The overall intention showed a very weak positive association with a mean of 

0.09. Based upon comments made by subjects, tiiis may in fact indicate that subjects did 

not feel familiar enough witii the supplement to decide hastily but planned to investigate 

the supplement to make a decision. The four intention statements were worded to allow 

for various points in time. Two of the indicators were more specific or implied more 

immediate time firames of, "near future" and "very soon". These indicators had negative 

means (-0.05, -0.14). The indicator tiiat was most vague, using "in the future", had the 

sttongest mean (0.50). The remaining indicator was only slightly positive (0.04), but was 

a less restrictive time frame, than the two with resulting negative means. This statement 

was measured using the phrase, "within the next year." 

None of the constracts' means, measured using the 7-point Likert-type scale, 

surpassed + or - 1. Means equal to + or -1 would, at best, indicate only a mild degree of 

agreement or disagreement with a set of statements. In fact, only one statement resulted 

in a mean >1. This may indicate that subjects did not feel they had the knowledge base to 

sttongly respond to statements in either direction. 
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Table 4.3 Individual Knowledge Questions Percentages 
Question Correct (%) 

Supplement manufacturers requirements by law 50.63 

Government organization responsible for efficacy tests 26.88 

Information reqxured on label 88.75 

Coenzyme Q rich food 38.75 

Coenzyme Q supplement absorption enhancement 18.13 

Medication interaction associated with Coenzyme Q 40.63 

USDA recommendation for Coenzyme Q 49.38 

Coenzyme Q levels in cooked meat 55.00 

Coenzyme Q advertised for diseases 32.50 

Coenzyme Q blood levels in older adults 85.63 

Vitamins required for Coenzyme Q synthesis 25.00 

Altemate name for Coenzyme Q 21.25 

Coenzyme Q works in the body as an antioxidant 58.75 

Coenzyme Q is made in the body 63.13 

Coenzyme Q is available in foods 70.63 

Absorption of Coenzyme Q from foods 64.38 

PLSPATH Model Results 

Measurement Model 

The psychometiic properties of the constracts and their measures were assessed 

using approaches developed by Fomell, Tellis, and Zuikhan (105) and Fomell and 
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Larcker (106). Specifically, the reliability and both the convergent and discriminant 

validity of the measures were measured. The correlations among the variables are shown 

in Table 4.4 and tiie measurement results are provided in Table 4.5. All intemal 

consistency measures are above tiie 0.70 level set by Nunnally (107). Therefore, the 

scales demonsttate intemal reliability. The average variance exttacted for each 

reflectively measured constiiict is high. This high average variance exttacted coupled 

with the sttengtiis and tiie low standard errors of tiie parameter estimates for the reflective 

scales provide evidence of convergent validity (111). The Fomell and Larcker (106) 

method was used to assess the discrimmant validity of the constracts. The results show 

that the variance shared between each constract and its measures is higher than the 

variance shared between the constract and other constracts in the model, which provides 

evidence of discriminant validity. The results suggest that the measures demonsttate 

acceptable measurement properties. Therefore, it is appropriate to interpret the stractural 

model. 

Stractural Model 

Using PLS analysis, the variance exttacted is an important criterion for model 

assessment (104). The hypothesized model also accounts for 45.2% of the variance in 

attitude, 9.7% of the variance in subjective norm and 36.9% of the variance in intentions. 

After analysis of the EREI model with the population and subject matter, data provided 

evidence that the stractural model was appropriate or predicted a significant portion of 

the variance in these constracts. 
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Table 4.5 Properties of Measurement Model 
Constracts 
& Indicators 

Standardized 
Loading 

Reliability Variance 
Exttacted 

Knowledge* 

Beliefs^ 

Attitude 
Al 
A2 
A3 
A4 

Referent Other 
ROl 
R02 

Social Acceptability 
SAl 
SA2 
SA3 

Subjective Norm 
SNl 
SN2 
SN3 
SN4 

Intention 
11 
12 
13 
14 

0.87 (0.03) 
0.88 (0.03) 
0.87 (0.03) 
0.86 (0.03) 

0.79 (0.04) 
0.93 (0.01) 

0.89 (0.02) 
0.88 (0.03) 
0.95 (O.IO) 

0.75 (0.05) 
0.91 (0.02) 
0.95 (0.02) 
0.90 (0.02) 

0.90 (0.03) 
0.96 (0.00) 
0.97 (0.01) 
0.93 (0.03) 

0.93 0.76 

0.85 

0.93 

0.74 

0.82 

0.93 0.78 

0.97 0.88 

* Summative Indicant 
^ Formative Constract 
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The Stone-Geisser test of predictive relevance (108,109) determines model fit by 

omitting the data of each case one-at-a-time and re-estimating the omitted case based on 

tiie remaining cases (110). The procedure results in the Q^ test statistic, which, should be 

positive in order to be considered to have predictive relevance. The Q^ values for this 

analyses were all positive, (Q^ = 0.34 for attittide, Q̂  ̂  0.05 for subjective norm, and Q̂  = 

0.43 for intentions), which indicate that, in general, the model has predicative relevance. 

Figure 4.1 depicts tiiat tiie resuUs revealed 4 out of 6 (66.7%) paths are 

significant, or that the stractural path estimates have low standard errors relative to the 

path estimates, and are m the hypothesized directions. Referent other (P=0.31, SE=0.08) 

are related positively to subjective norm. Beliefs (p=0.61, SE=0.06) are related 

positively to attittide. Subjective norm (p=0.36, SE=0.09) and attitude (p=0.43, 

SE=0.08) are related positively to intentions. Therefore, hypotheses 2, 3, 5 and 7 are 

supported. Hypotheses 4 and 6 are not supported as social acceptability and knowledge 

did not meet the criteria and are not significantly related to subjective norm and attitude, 

respectively. 
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R 2 = 0 . 4 5 

Figure 4.1 EREI Model Showing Significant Constract Relationships and Variances 

Note: Bolder arrows represent statistically significant paths. 
NS (non-significant) 
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Supplement Use. Disclosure, and Sources of Information 

Mean supplement use among users was 5.81 daily. In this study, 81% (n=130) of 

subjects used at least one dietary supplement daily with 51% taking three or more 

supplements daily. Thirty-three percent reported taking four or more supplements daily. 

Only 5% took eight or more supplements daily. The number of supplements used daily, 

among the entire population, ranged from 0 to 14. Caucasian women took an average of 

2.99 (SD=2.41) supplements daily while non-Caucasian women took 1.95 (SD=2.38) 

supplements on average. Only 15% of Caucasian women were not supplement users, 

while 41% of non-Caucasian women were not supplement users. Women who had a high 

school education, GED or below (n=64) averaged 2.67 (SD=2.66) supplements daily, 

while those with some college, college graduates or some graduate education (n=96) took 

2.94 (SD=2.27) supplements daily. Women 50 years or below (n=32) took 2.03 

(SD=2.I8) supplements daily while those 50 years and older (n=128) took 3.03 

(SD=2.45) supplements daily. Therefore, on average women who were older or 

Caucasian used more supplements on average. Coenzyme Q use did not vary among 

groups according to age, ethnic background or education. However, women who used 

Coenzyme Q (n=13) took an average of 5.46 supplements daily, while women who did 

not use Coenzyme Q (n=147) took 2.83 supplements daily. 

Table 4.6 describes the use of the various supplements used by these subjects. 

Ahnost 67% of supplement users (87 of 130) and 54% of all subjects (87 of 160) took a 

daily multivitamin-mineral complex. Also popular were various forms of calcium. 
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Table 4.6 Supplements Used by Breast Cancer Subjects 
Supplement 
Multivitamin 

Vitamin E 

Calcium 
with Vitamin D 
with Zn, Mg 

Vitamin C 

Arthritis 
(Glucosamine, MSM, Chondroitin) 

B Complex 

Coenzyme QIO 

Primrose Oil 

Ginseng 

Vitamin B12 

Folic Acid 

Fiber Supplement 

Eye Supplements/Lutein 

Flaxseed Oil/Flaxseed 

Individual Minerals & Vitamins 

Number 
87 

80 

68 
17 
4 

42 

24 

11 

10 

10 

8 

8 

7 

5 

6 

5 

24 

% of users taking 
66.92 

61.54 

52.31 
13.08 
3.08 

32.31 

18.46 

8.46 

7.69 

7.69 

6.15 

6.15 

5.38 

3.85 

3.85 

3.85 

15.00 
(includes Chromium, Copper, Iron, Magnesium, Zinc, Niacin, Thiamin, 
Vitamins A and B6) 

Other supplements 24 
(includes Alpha Lipoic Acid, Artichoke Extract, B15, Bee Pollen, 
Echinecea, Fish Oil, GarUc, Gingko, Grape Seed Extract, Green Tea, 
MGN3, Melatonin, other Carotenoids, Red Yeast Rice, Royal Jelly, 
St. Johns Wort, Soy, Slippery Ehn Bark) 

15.00 
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used by 68% of supplement users (89 of 130). The other most popular supplements 

among users included Vitamm E (62%, 80 of 130), Vitamin C (32%, 42 of 130), 

supplements advertised for artiiritis such as Glucosamine, MSM and Chondroitin (18%, 

24 of 130) and B complex vitamins (8%, 11 of 130), Primrose Oil (8%, 10 of 130) and 

Coenzyme QIO (8%, 10 of 130). 

Using a 7-point Likert-type scale, coded +3 to - 3 , subjects stated tiiat they did 

make a point of discussing dietary supplements with tiieir family doctors (0.99) and their 

oncologists (1.21). Sixty-tiiree percent (n-100) and 67% (n=107) did discuss 

supplements with their family doctors and oncologists, respectively. 

While 90% (n=144) of subjects state tiiey do what then- doctor wants them to do, 

over 30% (n=48) of subjects did not discuss supplements with their physicians. 

However, physicians remain the professional that is trasted the most for reliable 

information about these products. Subjects rated professionals on a scale of+3 to -3 to 

describe to what degree they completely trasted or completely distrusted each. Table 4.7 

depicts that for vitamin and mineral information, subjects described doctors (2.52), 

pharmacists (1.97), dietitians and nurses (both 1.94) as trasted. Overall, 95% (n=152) of 

subjects rated doctors and 82-83% (n=131-133) rated dietitians, nurses and pharmacists 

as trastworthy for this information. However, supplement salespeople (-0.56) were not 

identified as trastworthy. Only 19% (n=31) of subjects rated supplement salespeople as 

trastworthy for vitamin and mineral information. 

For information about dietary supplements other than vitamins and minerals, 

subjects maintained that they trasted doctors (2.34), although it was slightly lower than 
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Table 4.7 Percent of Subjects that Trast Professionals for Information 
Professional Vitamin/Mineral Other Dietary Supplements 
Physicians 95.00% (n=l 52) 91.30% (n=146) 

Dietitians 81.88% (n=131) 83.75% (n=134) 

Nurses 83.13% (n=133) 83.13% (n=133) 

Pharmacists 82.50% (n=132) 76.25% (n=122) 

Salespeople 19.38% (n=31) 20.63% (n-33) 

the amount of trast they attributed to doctors for vitamin and mineral information. 

Dietitians (1.99) were trasted shghtly more for other supplement mformation than they 

were trasted for vitamin and mineral information. Nurses (1.91) and pharmacists (1.74) 

were trasted sUghtly less than each was trasted for the vitamin and mineral mformation. 

Ninety-one percent (n=146) of subjects rated doctors, 83-84% (n=133-134) rated nurses 

and dietitians and 76% (n=122) rated pharmacists as trustworthy for other dietary 

supplement information. Subjects mamtained that they did not trast supplement 

salespeople (-0.58) for other supplement information either, witii only 20% (n=33) of 

subjects rating salespeople as trastworthy for this information. 

Although subjects rated supplement salespeople as not tiiisted for reliable 

information, ahnost 27% (n=43) tiied dietary supplements that tiiey leamed about in 

health food stores. Subjects also tiied supplements they leamed about from family (30%, 

n=48), fiiends (30%, n=48), other cancer patients (27%, n=43), books (26%,n=42), 

magazines (18%, n=29), television (14%, n=22), interact (8%,n=13), grocery stores (7%, 

n=l 1), newspaper (6%, n=10) and radio (4%, n=7). 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The 1994 passage of tiie DSHEA has changed the face of medicine. Not only can 

patients pursue ttaditional tteattnent, but also may 'self-tteat' with a wide variety of 

dietary supplements available on tiie market. While DSHEA made dietary supplements 

readily available for purchase, it has not yet developed a means to provide stable safety 

and efficacy measures. The results of supplementation, with some complementary 

medicines, remain unknown due to the lack of clinical trials. The potential exists for 

contamination or interactions with prescription medications. In the case of cancer 

patients, in particular, the use of some dietary supplements may be conttaindicated. For 

example. Coenzyme Q along with vitamins C and E and the mineral selenium act as 

antioxidants, which may decrease the effectiveness of chemotherapy or radiation therapy 

(72-75). Many other dietary supplements such as flax and soy contain phytoesttogens, 

and are not currently recommended in large amounts for women with a history of 

esttogen-receptive cancers (112-114). 

Findings of the Study 

Hypothesis one stated that the EREI model would successfully predict what 

factors motivate to or deter subjects from Coenzyme Q supplementation. This study 

showed that using the EREI model, the constracts of beliefs, referent others, attitude and 

subjective norm had significant effects on intention, as stated in hypotheses 2, 3, 5 and 7. 
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However, as opposed to what was stated in hypotheses 4 and 6, social acceptability and 

knowledge did not have an effect on intention to supplement with Coenzyme Q. 

Although the hypothesis stated that knowledge would have an effect on intention 

to supplement, the lack of results for knowledge in this study are not surprising. The 

uncertainty of knowledge about Coenzyme Q may be related to its relative new 

availability as a dietary supplement. Unlike most common individual dietary 

supplements among these patients, including calcium and vitamins E and C, Coenzyme Q 

has not had as much market exposure or Ufe-span to the general public. 

Like knowledge, social acceptability, is a constract added by Sapp to the Ajzen 

and Fishbein's Theory of Reasoned Action. Again, like knowledge, social acceptability 

did not prove to have an effect on intention to supplement. There are two potential 

reasons for this. The first reason is that subjects may be unaware of how the society 

perceives Coenzyme Q. This is evident by tiie responses to an extta statement included 

in the survey. Over 60% of subjects did not respond in either dhection, (neither agreed 

nor disagreed), to tiie statement, "Society tiiinks tiiat taking Coenzyme Q for breast 

cancer is acceptable." The other potential problem with this constract in the current 

study is the indicators that were chosen. Sapp reported that knowledge did not 

significantly affect intentions m his sttidy, and thereafter recommended that tiie indicators 

be specific to what the model intends to measure (15). In hindsight, tiie mdicators used to 

measure social acceptability m the current study were vague and measured a more 

general aspect of social acceptability rather than tiie subjects' perception of societies' 

acceptance of Coenzyme Q use. 
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Hypotiiesis 8 stated tiiat Caucasian women and those with higher education levels 

would use Coenzyme Q and otiier dietary supplements at higher rates tiian other women. 

It was found that Caucasian and women with higher education levels used more dietary 

supplements. However, tiiere were no differences on Coenzyme Q use among the 

groups. Approximately 8% of all subjects took Coenzyme Q. It is possible that with a 

higher incidence of use, varjdng rates among groups might have been detectable. 

Hypotiiesis 9 stated that subjects would acknowledge higher tiiist levels in 

medical doctors and otiier healtii care professionals tiian in supplement salespeople. This 

proved to be trae with between 76%i (pharmacists for other dietary supplement 

information) and 95% (doctors for vitamin and mineral supplement information) of 

subjects rating health care professionals and doctors as trastworthy sources for 

vitamin/mineral and other dietary supplement information. Only 19-21%. rated 

supplement salespeople as trastworthy sources for vitamin and mineral and other dietary 

supplement information. 

Hypothesis 10 stated that a large percentage of subjects would not disclose 

supplement use to their family doctors or oncologists. Surprisingly, approximately 63% 

and 67% of subjects stated that tiiey make a point of discussmg dietary supplements they 

use with their family doctors or oncologists, respectively. Results have shown less 

disclosure in other studies that reported from 62-70%» of subjects not informing their 

doctors (22,25, 30). Two reasons for this discrepancy seem plausible. The results may 

be different due to wording. For example, the results might have been different if 

disclosure was measured using the question, "Do you tell your doctor about supplements 
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you use, even when you are not asked." An altemate reason could be that in other sttidies 

CAM use includes meditation, imagery, acupuncttire, massage, spiritiial healing or 

exercise such as tai chi or yoga. The disclosure rates, of other types of CAM, are lower 

than the disclosure rate of supplement use (115). 

Hypotiiesis 11 stated tiiat Coenzyme Q users would use more dietary supplements 

tiian subjects who do not use Coenzyme Q. hi fact. Coenzyme Q users took almost twice 

as many supplements (5.46) on average than non-Coenzyme Q users (2.83). This was 

hypothesized since Coenzyme Q is not as prominent a supplement as some other dietary 

supplements tiiat have had more pubhc exposure. Therefore, women may be more likely 

to begm taking more common supplements fu-st, such as calcium or vitamin E, before 

includmg more unusual dietary supplements mto thefr therapy routme. 

Hypothesis 12 stated that subjects would use a variety of supplements. The 

current study resulted found that over 50 types of dietary supplements were used among 

these 160 women. This number does not reflect individual counts of various forms of 

calcium or multivitamin/mineral blends. 

Impact of the Study 

Understanding what factors predict supplement use among breast cancer patients 

is important for healthcare practitioners. Beliefs, attitude, referent other and subjective 

norm all proved to be important factors effecting intentions to supplement with 

Coenzyme Q. These are, therefore, important points to acknowledge and address when 

discussing supplements with patients. For instance, by knowing that referent other is an 
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important factor in the decision to use dietary supplements among this breast cancer 

population, healtiicare practitioners may invite open discussion about the benefits and 

risks of dietary supplements with not only the patient, but with family members or fiiends 

who accompany the patient for office visits or cancer tteatment. Practitioners should also 

tiy to incorporate discussions about dietary supplements involving the belief factors tiiat 

have been shown to be unportant in the decisions of patients. In particular these should 

include those factors tiiat may be tiie sttongest mdicators, in studies (30, 32,33), such as 

the potential to improve quality oflife or boost the immune system, as well as the reality 

of safety concerns that are associated with dietary supplements. 

The current study, like others involving health-related behaviors, found attitude to 

be the sttonger predictor of intention rather than subjective norm (76,77, 79-82). 

Attitude is a composite of beliefs and knowledge. Although health-related studies are 

scarce using the EREI model, the Theory of Reasoned Action has been used to explain 

health-related behaviors. In the current study, knowledge was not a factor in intention to 

supplement: however, there remains the possibility that knowledge may impact intentions 

through attitude. Knowledge has been found to have a significant impact in other health-

related behavioral studies. Goldenberg and Lasclunger measured the impact knowledge 

had on the Ajzen and Fishbein model and found that after education, mtention to care for 

AIDS patients increased through botii attitude and subjective norm (81). Knowledge 

among patients should not be disregarded as an unimportant factor due to the low 

knowledge level regarding this supplement among tiiis current study population. By 

providing discussions or educational material, knowledge may be impacted and later 
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prove to be an influential factor in decision-making regarding supplement use. Di 

Weerdt et al. recommended tiiat education focus on improving attitude. They stated that 

a sufficient knowledge level and less reliance on powerfiil others were prerequisites for a 

positive attitude (76). In the use of dietary supplementation, education may serve to 

eitiier improve or negate attitudes regarding various supplements. A healthcare 

practitioner could provide education to serve eitiier purpose, tiierefore altering intention 

in a positive or negative way. 

Only 27% of these subjects knew that no government organization tested 

supplements for safety or effectiveness. Over half of these subjects believed that 

Coenzyme Q had an USDA recommendation for daily use. These are ttoubling figures 

that reiterate the need for education about both general and specific dietary supplement 

safety and efficacy among breast cancer patients. 

The data suggest that patients trast physicians, dietitians, nurses and pharmacists 

for accurate supplement information. The current study suggested that patients trast 

physicians most among professionals for accurate dietary supplement information. This 

is consistent with findings by Warrick et al. (116). Healthcare practitioners have the 

responsibility to stay abreast of supplement information that is applicable to then-

particular type of clientele or area of practice. Physicians in particular may prove to be 

very influential m supplement use among thefr patients. Over 90%, of patients, stated 

that they do what their doctor wants them to do. The average response to this statement 

among these patients was an overwhehnmg 2.83 of a possible -3 to 3 measured on a 7-

point Likert-type scale. Research has reported that some patients may become fiiisttated 
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when tiieir physician does not offer eitiier a positive or negative opinion regarding the use 

of specific dietary supplements when questioned (117). 

Recommendations for Future Research using the 
EREI Model to Predict Supplement Use 

Knowledge may indeed be an important predictor of intentions. However, due to 

the low knowledge level of tiie current sample, it is unknown whetiier education could 

alter the results of this study. A follow-up study that provides education to cancer 

patients regarding Coenzyme Q could be important to identify if knowledge is, m fact, an 

important predictor of intentions to use this supplement. Another option would be to do a 

follow-up study with the same population after providing them with education and 

allowing respondents time to discuss the supplement with doctors, family or friends. 

In future studies, social acceptability mdicators should be worded with the target 

specifically in mind. For example, rather than using an indicator that reads, "Being 

accepted socially is unportant to me," a better indicator of social acceptability in this 

study might have read, "Americans think Coenzyme Q will help women with breast 

cancer." 

Followmg revisions of knowledge and social acceptabiUty mdicators, this model 

could be used to distinguish if tiiese same indicators perform m determining tiie rational 

for use of other dietary supplements. Currently, the results of this study are lunited to 

this specific patient population, which is lunited by little diversity in etiinic background, 

geographic location and a specific disease. 
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Conclusions 

Coenzyme Q is an endogenous substance produced in the body and a relatively 

new dietary supplement sold in pharmacies, grocery stores, health food stores and via the 

interact and mail. Coenzyme Q has been advertised for use among breast cancer patients 

and is promoted as a supplement appropriate for people with a wide variety of diseases 

for both tteatment and heatii promotion. Coenzyme Q acts as an antioxidant (6,7) and 

may have the potential to boost the immune system (10). These characteristics may 

appear attractive to patients who suffer from disease. Although, at this time. Coenzyme 

Q has not been found to be harmftil, more research is necessary to decide if this particular 

supplement has merit for some of the diseases for which it is advertised. 

As with many other dietary supplements, patients have chosen to use Coenzyme 

Q despite the lack of well-conttoUed, large clinical trials. Patients are likely to continue 

supplementation with Coenzyme Q as well as other dietary supplements in the absence of 

factors that prompt change in intentions to use. Healthcare practitioners can play a key 

role in alteration of intention by discussing Coenzyme Q and other dietary supplements 

with patients. Patients are receptive to the recommendations of physicians and other 

healthcare practitioners. These alterations can unprove or negate beliefs, attitude, and 

subjective norm that are related to mtention to supplement. Although some healtiicare 

practitioners may be concemed about advising patients regardmg dietary supplement use, 

in some instances it is very appropriate. Take for example, tiie fact tiiat although tiie 

majority of these breast cancer patients were usmg calcium supplements, 44% were not. 

In this population of women with an average age of almost 60 years, the majority would 
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likely be post-menopausal, no longer taking hormone replacement therapy as it is 

conttaindicated for breast cancer patients and survivors, and would have increased 

requirements for this mineral. Depending on adequacy of the diet, healthcare 

practitioners may need to somehow improve beliefs, attitude or subjective norm to 

improve intention to use calcium when appropriate. 

Healthcare practitioners need to remain educated regarding the wide variety of 

dietary supplements available and used by their patients. It is important that they not 

only educate patients about risks but potential benefits as well. 
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APPENDIX A 

GLOSSARY 

Altemative Medicme: medical tteatinent is used m place of conventional or ttaditional 
medicine (1) 

Attitude: represents a person's general feeling of favorableness or unfavorableness 

toward some object or behavior (18) 

Behavior: a person's observable actions or response (18) 

Beliefs: evaluation of behavioral consequences (18) 

Coenzyme Q: Biological compoimd that is widely distributed in all plants, animals and 
in most microorganisms. It is a vitamin-like substance that is present in 
all tissues and is part of the biomembrane fractions of cells. Coenzyme Q 
is a substance that functions in energy metabolism and acts as an 
antioxidant to protect lipids from peroxidation (8, 39). Coenzyme Q may 
also have the potential to boost the immune system (12). 

Complementary Medicine: the use of conventional or traditional medicine and altemative 
therapies in conjunction (2) 

Dietary Supplements: herbs and other botanicals in addition to vitamins, minerals, amino 
acids and concenttated metabolites, constituents, exttacts or combinations 
of any of these ingredients (1) 

DSHEA: 1994 Dietary Supplement Healtii and Education Act passed by Congress 
to provide guidelines and a framework to monitor dietary supplements (1) 

EREI Model: Expanded Rational Expectations Intention Model based on the Theory of 
Reasoned Action with the addition of the constincts of knowledge and 
social acceptability (17) 

Intention: the likelihood of a person performing a behavior (18) 

Knowledge: the sum of factual information that is understood (20) 

Referent Others: the influence specific persons or groups, important to an mdividual, 
have in terms of the individual's behavior (84) 
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Social Acceptability: influence of generalized reference others (19) 

Subjective Norm: person's perception that most other people, who are important to him, 
think that he should or should not perform the behavior in question (19) 

Theory of Reasoned Action: theoretical framework to understand, explain, influence and 
predict human behavior (19) 
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APPENDIX B 

COENZYME Q SURVEY 
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Coenzyme Q Survey 

Section 1 
Please circle the one best answer to each of the following questions. 

1. Dietary supplement/CoenzynTe Q manufacturers are required by law to 
a. include the phrase "dietary supplement" on all dietary supplement labels. 
b. make only claims praven by scientific research. 
c. prove a supplement is safe before selling it to customers. 
d. research the content of a supplement to ensure that the ingredients are standardized. 

2. Dietary supplements are tested for effectiveness and safety by 
a. the Federal Trade Commission (FTC) 
b. the Food and Drug Administration (FDA) 
c. the United States Department of Agriculture (USDA) 
d. no government organization. 

3. Information required on the label of dietary supplements includes all of the following; EXCEPT 
a. Country where the raw material was purchased. 
b. Directions for use. 
c. Ingredients. 
d. Name and place of business or manufacturer. 

4. Coenzyme Q is naturally highest in which food? 
a. Liver. 
b. Peanuts. 
c. Spinach. 
d. Yogurt. 

5. Coenzyme Q supplements are absorbed better by the body when taken with foods containing 
a. caffeine. 
b. caldmn. 
c. fat 
d. vitamin C. 

6. Which of the following type of medication can decrease blood levels of Coenzyme Q? 
a. arthritis. 
b. birth control. 
c. blood pressure. 
d. cholesterol. 

7. The USDA recommendation of Coenzyme Q for daily intake is: 
a. 30 mg. 
b. 60 mg. 
c. 300 mg. 
d. There is no USDA Tecommendation. 

8. When meat is cooked the amount of Coenzyme Q is 
a. completely lost. 
b. decreased. 
c. increased. 
d. not changed. 
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9. Coenzyme Q is advertised to help people with all of the following; EXCEPT 
a. arthritis. 
b. cancer. 
c. diabetes. 
d. heart disease. 

10. As adults get older, Coenzyme Q blood levels are 
a. completely depleted. 
b. decreased. 
c. increased. 
d. not changed. 

11. Coenzyme Q requires which of the following vitamins to be synthesized in the body? 
a. Folate. 
b. Thiamin. 
c. Vitamin C. 
d. Vitanain E. 

12. Another name for Coenzyme Q is 
a. Folic Acid. 
b. Manganese. 
c. Ubiquinone. 
d. Vitamin Bl. 

13. Coenzyme Q works in the body as a(n) 
a. antioxidant. 
b. mineral. 
c. phytochetnical. 
d. vitamin. 

14. Coenzyme Q is 
a. made in the body. 
b. only provided by supplements. 
c. only provided by foods. 
d. provided by suidight. 

15. Coenzyme Qis 
a. available in some foods. 
b. not provided in any foods. 
c. only provided 1^ fruits and vegetables. 
d. present in all foods. 

16. Coenzyme Q in foods is 
a. completely absorbed by the body. 
b. destroyed by the body. 
c. not absorbed by the body. 
d. partially absorbed in the body. 
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Section 2 
For each of the following, mark an X in one box on each line to describe how much you 
agree or disagree with each statement 

17. I know a lot about dietary supplements. 
Strongly agree I I I |̂  I | l _ _ l Strongly disagree 

18. I do not feel very knowledgeable about dietary supplements. 
Strongly agree I I I | I I I | Strongly disagree 

19. Among my circle of fiiends, I am one of the "experts" on dietary supplements. 
Strongly agree | 1̂  | 1 | | | | Strongly disagree 

20. Compared to most other people, I know less about dietary supplements. 
Strongly agree | | 1 | | | | | Strongly disagree 

21. When it comes to dietary supplements, I really do not know a lot. 
Strongly agree I 1 I ! I l_ I ! Strongly disagree 

22. 1 can get adequate Coenzyme Q throu^ a healthy diet. 
Strongly agree I I I I I I . I I Strongly disagree 

23. Coenzyme Q supplements provide energy, 
Strongly agree I I i I I I i I Strongly disagree 

24. Coenzyme Q supplements can boost the immune system. 
Strongly agree I I I i 1 l__ t I Strongly disagree 

25. Coenzyme Q supplements are safe. 
Strongly agree I I I I I 1 1 \ Strongly disagree 

26. Coenzyme Q supplements are expensive. 
Strongly agree I I I ! I _ ^ I I I Strongly disagree 

27. Claims that are made by manufacturers and sales people about Coenzyme Q supplements are 
adequately monitored. 

Sfrongly agree I I I 1 1 i I 1 Strongly disagree 

28. Coenzyme Q supplements can help prevent disease. 
Strongly agree \__\ i I L I 1 I Strongly disagree 

29. Coenzyme Q supplements may improve my propiosfe. 
Strongly agree l _ 1 _ l _ l __ l _ 1 — i — ' Strongly disagree 

30 Coenzyme Q supplements are less haimflil than conventional treatment. 
Strongly agree 1 _ 1 _ l _ l _ l _ I — I — i Strongly disagree 

31 Coenzyme Q supplements may improve my quality of hfe. 
Strongly agree 1__ l _ _ ! _ I _ _ ! _ 1— I — I Strongly disagree 

33t. 1 rely on other peoples' advice when selecting dietary supplements. 
Strongly agree !__. 1__ l _ l _ _ i _ I — 1 _ ' Strongly disagree 
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33. I make a point of discussing dietary supplements that I take with my family doctor 
Strongly agree |___ | _ _ | _ _ l _ „ l _ | _ _ i _ _ | Strongly disagree 

34. I make a point of discussing dietary supplements that I take with my cancer doctor. 
Strongly agree |___ |___ i _ _ l __ | _ _ | _ _ | _ | Strongly disagree 

35. Most people think taking Coenzyme Q is a good thmg to do 
Strongly agree I — l__ l _ _ l __ l _ l _ _ I _ _ I Strongly disagree 

36. Most people who are important to me think 1 should take Coenzyme Q 
Strongly agree ( |___ | | | | | _ _ | strongly disagree 

37. Most people whose opinions I value believe Coenzyme Q is good for me to take. 
Strongly agree | | | | | | ^ | j strongly disagree 

38. In general, people think Coenzyme Q will help me. 
Strongly agree | | 1 | _ _ | | | | Strongly disagree 

39. Being accepted socially is important to me. 
Strongly agree I I I | _ _ | ] |____| Strongly disagree 

40. What society thinks about me is important. 
Strongly agree | | | | | | | [ Strongly disagree 

41. Opinions of otihers matter to me. 
Strongly agree I | | | | | | | Strongly disagree 

42. It is irc^ortant that people accept me. 
Strongly agree I | 1___ 1 | | i | Strongly disagree 

43. When choosing to take dietary supplements, 1 listen to other people. 
Strongly agree I | _ _ | I '^ | | | | Strongly disagree 

44. I decide on my own whether to take supplements or not. 
Strongly agree j_ I I I I ] I 1 Strongly disagree 

45. Society thinks that taking Coenzyme Q for breast cancer is acceptable. 
Strongly agree I I I \ I I I I ] Strongly disagree 

For each of the following, please mark an Xin one box on each line to describe how much 
you agree with each statement Skip the question if it does not pertain to vou. (Example: if 
you have no children or your parents are no longer living) 

46. I do v/bst my spouse/partner thinks I should do. 
Strongly agree 1 I I I ^ l _ _ I. I . I Strongly disagree 

47. My spouse/partner thinks it is a good idea for me to take Coenzyme Q siy)plcments. 
Strongly agree I I I I I I I I Strongly disagree 

48. I do what my cliild/ren think/s I should do. 
Strongly agree I I ! i I I I I Sttongly disagree 
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49. My child/ten think/s that it is a good idea for me to take Coen^one Q supplements. 
Strongly agree | | _ | | | | | | strongly disagree 

50. I do what my parenl/s think/s 1 should do. 
Strongly agree | | _ _ | | | | _ _ | | strongly disagree 

51. My parent/s think/s that it is a good idea for me to take Coenzyme Q 
supplements. 

Strongly agree | I _ I _ I I | | | Strongly disagree 

52. 1 do what my sibling/s think/s I should do. 
Strongly agree | | | | | | |____| Strongly disagree 

53. My sibUng/s think/s that it is a good idea for me to take Coenzyme Q 
supplements. 

Strongly agree I | | | | | | | strongly disagree 

54. I do what my Mends think I should do. 
Strongly agree | I | | | | | i Strongly disagree 

55. My fiiends think that it is a good idea for me to take Coenzyme Q siqjplements. 
Strongly agree I i I I | | | ___ | Strongly disagree 

56. I do what other cancer patiente think I should do. ; 
Strongly agree I I I 1 I j | | Strongly disagree 

57. Other cancer patients think I should take Coenzyme Q supplements. 
Strongly agree I I I I I I | I Strongly disagree 

58. I do what my cancer doctor thinks I should do. 
Strongly agree i_ I I _ | I I I I Strongly disagree 

59. My cancer doctor tMnks that it is a good idea for me to take Coenzyme Q supplements. 
Strongly agree I 1̂  i l__ !_ !___ 1 I Strongly dfeagree 

60. I do what my spiritual advisor thinks I should do. 
Strongly agree ! I I I I I I I Strongly disagree 

61. My spiritual advisor thinks that it is a good idea for me to take Coenzynae Q 
supplements. 

Strongly agree I i I I I I I I Strongly disagree 
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Section 3 
For each of the following, please mark an X in one box on each line to describe how you 
feel 

Taking Coenzyme Q supplements is: 

62. Good 1 1 1 1 1 

63. Foolish 1 1 1 1 1 

64. Worthwhile 1 I 1 1 1 

65. Harmful 1 1 1 1 1 

1 1 1 Bad 

1 1 1 Wise 

1 t 1 a Waste of Time 

1 1 1 Beneficial 

Section 4 
For each of the following, please mark an Xin one box on each line to describe how much 

you trust each of these professionals to give you correct yitamin and mineral 
information. 

67. Dietitian 
Completely trust 

68. Doctor 
Completely trust 

69. Nurse 
Coiiq>letely trust 

70. Pharmacist 
Completely trust 

71. Supplement salesperson 
Conqsletely trust I I _ 

Completely distrust 

Completely distru.st 

Completely distrust 

Completely distrust 

Completely distrust 

For each of the following, describe how much you trust each ofthesepeople to give you 
correct information about dietary or herbal sunnlements other than vitamins and minerals. 

72. Dietitian 
Completely trust 

73. Doctor 
Completely trust 

74. Nurse 
Completely trust 

75. Pharmacist 
Completely trust 

76. Supplement salesperson 
Completely trust I l_ 

Completely distrust 

Completely distrust 

Completely distrust 

Completely distrust 

Completely distrust 
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Section 5 
Please check all that apply. 
I try dietary supplements I leara about 

77. on television. 
78. in books. 
79. _ _ on the internet. 
80. in magazines. 
81. in the health food store. 
82. in the grocery store. 

88. What is your ethnic origin? 
1. African-American 
2. American Indian or Alaskan Native 
3. Asian or Pacific Islander 
4. Hispanic 
5. Non-Hispanic White 
6. Other 

83. in the newspaper. 
84. on the radio. 
85. from my family. 
86. fixim other cancer patients. 
87. from my friends. 

89. What is the highest level of education that you have attained? 
a. Less than High School diploma 
b. High School Diploma or GED 
d. Some College 
e. Bachelor's Degree 
f. Some Graduate Education 

90. Please list all of the vitamins, minerals and other dietary or herbal supplements that you take on a 
daily basis. 
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Section 6 

1. Do you currently take Coenzyme Q supplements? 
a. yes 
b. no 

2. In the future 1 would be interested in taking Coenzyme Q supplements. 
Strongly agree I I I 1 I I I i Strongly disagree 

3. I intend to take Coenzyme Q supplements in the near future. 
Strongly agree I I I I I I ! I Strongly disagree 

4. Within the next year, I will probably take Coenzyme Q supplements. 
Strongly agree I I I I I I I I Strongly disagree 

5. I plan to take Coenzyme Q supplements soon. 
Strongly agree I ! l _ _ I I I 1 1 Strongly disagree 
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^ W | TEXAS TECH UNIVERSITY 

Office of Research Services 

Box 41035, 203 Holdcii Hall 
Lubbock. TX 79409-1035 
(806) 742-3884 
FAX (806) 742-3892 

February 28,2003 

Dr. Brent J. Shriver 
Ms. Gina Jannen 
Ed Nutrition & Rest-Hotel Mgmt 
MS 1162 

RE: Project 02506 Validation of a Coenzyme Q Survey 

Dear Dr. Shriver: 

The Texas Tech University Committee for the Protection of Human Subjects has approved 
your proposal referenced above. The approval is effective from September 1,2002 through 
August 31, 2003. You will be reminded of the pending expiration one month prior to August 
31, 2003 so that you may request an extension if you wish. 

The best of luck on your project. 

Sincerely, 

Dr. Richard P. McGlynn, Chair 
Hvrnian Subjects Use Committee 

An EBO /Affirmative Action Institution 
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€ TEXAS TECH UNIVERSITY 

" ^ C i ' • * Office of Rescarcli Services 

Box 41035, 203 Holden Hall 
Lubbock. TX 79409-1035 
(806) 742-3884 
FAX (806) 742-3892 

February 28, 2003 

Dr. Brent J. Shriver 
Ms. Gina Jarmen 
Ed Nutrition & Rest-Hotel Mgmt 
MS 1162 

RE: Project 02508 Breast CancerPatients'Use of Coenzyme Q 

Dear Dr. Shriver: 

The Texas Tech University Committee for the Protection of Human Subjects has approved 
your proposal referenced above. The approval is effective firom September 1,2002 througli 
August 31, 2003. You will be reminded of tlie pending expiration one month prior to August 
31,2003 so that you may request an extension if you wish. 

The best of luck on your project. 

Sincerely, 

Dr. Richard P. McGlynn, Chair 
Human Subjects Use Committee 

An EEOy Affirmative Action Institution 

93 



S ' r ? r ! ^ ° ' ' ' " " ' ' ^ " ' ° ' Inslllulional Review Board 
36)5t9mstr8et Administrative Ollico 

80b.72S-iOU Tel (906) 725-1504 lei 

(806) 723-714S lax 

Covenant ^ p t 
CONFIRMATION OF IRB ACTION Health System 

Date Prepared: August 28,2002 

RE: Proposed Study 

Study Number/Title: IRB 2002-02; Coenzyme Q Use In Breast Cancer Patients. £!; Gina Jarman, 
MS, RD, LD Stjbinv: David Close. M.D.; Jose Figueroa, M.D. 

Action Taken bv IRB: 
m This/'these subnnission(s) has/have receivea expedited approval by Scott Robins, M.D., IRB 

Chairman, in accordance with 45 CFR 46.110. The Primary Investigator Is responsible for 
complying with FDA regulations periainin:^ to this study, including the reporting of serious adverse 
ever.ts to the IRB in a timely manner. 

a This submission has been approved by the IRS as submitted. The Primary Investigator 
is responsible for complying with FDA regulations pertaining to this study, including the 
reponing of serious adverse events w the IRE in a timely manner. 

D This submission has been approved with the following modifications to the informed 
-• consent: 

(Please note that an original and copy of the informed consent are required. All modifications 
must he underlined on the copy.) 
The Primary Investigator is responsible tor complying with FDA regulations pertaining to 
this study, including the reporting of serious adverse ©vents to the IRB in a timely 
manner. 

D Clarification of financial arrangements with Covenant Health System must be made 
witti tfie Institutional Bevtew Board Office (606) 725-1304. 

B Please note that the continuirrg review term for this study is t l months. 

**Confirmation of IBB acceptance of the modified informed consent wilt be via the IRB-
stamped informed consent. A confirmation letter will not follow. Please attach a copy of 
this letter with modified consent when returning iCF to be approved. 

^^MSns^l/I.D. 
IRB Chairman 
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APPENDIX D 

PERMISSION TO USE HADS 
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i Gina Jarman-RE: HADS/English&Spanish/USA/Jarman Pagell 

From: Baeni Maokin <Baeni.Maokin@NFER-NELSON.co.uk> 
To: "'Gina Jarman'" <gjarman@covhs,org> 
Date: 7/31/02 3:10AM 
Subject: RE: HADS/English & Spanish/USA/Jarman 

Your registration form has been received and will be processed shortly, We 
will provide you with a unique reference number and written conflmnation of 
your registration. However in the meantime I can confirm that your 
application is accepted and you will be able to purchase the HADS. I am not 
sure if the Spanish Version is available at present I will fonvard your 
request to my colleague Rosalind Clifton, rosalind.clifton@nfer-nelson.co.uk 
<mailto:rosalind.clifton@nfer-nelson.co.uk> 

Please do contact me should you require further assistance. 

Regards 
Baeni Mackin 
nferNELSON 
International Co-ordinator 
Direct tel: 0044 + (0)1753 827264 
Fax: 0044+ (0)1753 620160 
e-mail baeni.mackin@nfer-nelson.co.uk 
<mailto:Baeni.mackln@nfer-nelson.co.uk> 
Website www.nfer-nelson.co.uk <http://www.nfer-nelson.co.uk> 

www.ase-solutions.co.uk <http://www.ase-solutions.oo.uk> 

nferlMelson is part of Granada Learning Group 
Granada Learning Limited is a Granada Company 

96 

mailto:Baeni.Maokin@NFER-NELSON.co.uk
mailto:rosalind.clifton@nfer-nelson.co.uk
mailto:rosalind.clifton@nfer-nelson.co.uk
mailto:baeni.mackin@nfer-nelson.co.uk
mailto:Baeni.mackln@nfer-nelson.co.uk
http://www.nfer-nelson.co.uk
http://www.nfer-nelson.co.uk
http://www.ase-solutions.co.uk
http://www.ase-solutions.oo.uk


Dr. R P Snaith MD 
30, Gledhow Wood Road 

Leeds LS 8 4 BZ 

telephone : 0113 2402 446 e mail: psyrps@stjames.leeds.ac.uk: 
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