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ABSTRACT
Sarah Lynn Oliver
THE THRIVE STUDY: FEASIBILTY OF A WEIGHT MAINTENANCE
INTERVENTION FOR BREAST CANCER SURVIVORS UNDERGOING
CHEMOTHERAPY
Thesis under the direction of Shannon L. Mihalko, Ph.D., Department of Health and
Exercise Science.
PURPOSE: The purpose of the THRIVE study was to determine the feasibility of
conducting a weight maintenance intervention for women with newly diagnosed stage
I-IV breast cancer during chemotherapy. METHODS: Feasibility was determined by
recruitment, accrual, adherence rates, perceived barriers, adverse events, and program
satisfaction. RESULTS: Fifty-four women were eligible for the study. Twenty women
agreed to participate (37%; age range 29-64 years (M=51, SD=10). With an accrual rate
of approximately 1 participant per month, the target goal was met in 22 months. The
adherence rate (testing visits and intervention sessions) was 95% with time constraint and
distance the most often cited barriers to participation. There were no adverse events and
participants reported an overall high program satisfaction (3.7 ± 0.6 out of 4 scale). In
exploratory analyses, there were positive changes in self-reported days/week of moderate
physical activity (p = .01) and accelerometer derived minutes/day of moderate-vigorous
physical activity (p = .04), with no change in caloric intake or body composition from
baseline to 6-months. CONCLUSION: The THRIVE intervention was feasible and
preliminary data yielded useful results regarding weight maintenance in this patient
population. Future studies are warranted to examine the impact of physical activity and
nutrition programs on successful weight management during chemotherapy.
iv

INTRODUCTION
Cancer is a group of diseases characterized by uncontrolled growth and spread of
abnormal cells from damages and mutations of the DNA. Excluding skin cancers, breast
cancer is the most common form of cancer diagnosed in women in the United States
(National Cancer Institute, 2011). In addition, breast cancer is the second leading cause of
cancer death in women. Approximately 1 in 8 women will fall victim to breast cancer in
their lifetime, resulting in 40,000 U.S. female deaths in 2014 alone (American Cancer
Society, 2013, 2014). There are many risk factors that may predispose women to breast
cancer, including alcohol, postmenopausal obesity, radiation exposure, sedentary
behavior, and postmenopausal hormone replacement therapy of estrogen and progestin
(Colditz & Bohlke, 2014).
Fortunately, breast cancer death rates have been on the decline since 2011 due to
advances in early detection and treatment (CDC, 2014). However, breast cancer
survivors experience debilitating post-treatment complications. These impediments from
breast cancer treatment are expensive, leaving an economic burden which includes early
menopause, infertility, pain, fatigue, decreased shoulder range of motion, cardiac
complications, and decreased quality of life (Shapiro et al, 2001; Box et al, 2012,
Harrington et al, 2011).
Medical treatment for breast cancer depends on both the stage and the severity of
the malignant disease. Localized treatment, including surgical procedures and radiation
are often used as the first line of defense to defeat cancer at initial diagnostic site.
However, when disease is non-contained leading to metastasis, systemic treatment of
chemotherapy, hormone-suppressant therapy, and targeting therapy are utilized for
eradication of malignant tissue.
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Unfortunately, damaged healthy tissue from chemotherapy results in many
adverse side effects. Some of the most common side effects include hair loss,
nausea/vomiting, gastro-intestinal complications, poor blood cell counts, and reduced
quality of life (American Cancer Society, 2013). In addition, many women commonly
experience fatigue, pain, anxiety, depression, and lack of social support as further
treatment side effects (So et al, 2009).
One of the most commonly experienced side effect of breast cancer is weight gain
(Rock et al, 1999). Evidence suggests that weight gain typically ranges from 1.7 to 6.4 kg
during the first year after diagnosis. However, greater weight gains are not surprising
over years post diagnosis; jeopardizing quality of life and survival (Liu et al, 2014; Irwin
et al 2005; Thompson et al 2009; Chlebowski et al, 1986; Nissen et al, 2011; Camorlano
et al, 1990, Boyd et al, 1981). The most common suspected factors affecting the
occurrence of excess weight include both relatively high energy intake and inactivity. In a
2003 cohort of 800 breast cancer patients, Irwin and colleagues found up to 2 hours
reduction of physical activity per week in women undergoing chemotherapy compared to
women without chemotherapy. This decreased physical activity can result in adverse
(psychological and physical) outcomes. Furthermore, consuming at least 5 servings of
fruits and vegetables, and choosing whole grains decreases mortality post-breast cancer
diagnosis (Pierce et al, 2007). Rock and Demark-Wahnefried (2002) note that a greater
preservation of lean body mass, and protection against recurrence and mortality results
from a lifestyle of healthy dietary habits and regular exercise.
Many studies have examined diet and exercise interventions to combat weight
gain. Although initial evidence shows that weight loss is often regained, many of the
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interventions lack a theoretical framework, and the interventions are often implemented
after all treatment is completed. However, since weight gain is experienced during active
chemotherapy, implementing a physical activity and dietary intervention of patient
education during active chemotherapy may be beneficial. Therefore, the primary aim of
this study was to determine the feasibility of conducting a weight management
intervention, Taking Health Realization Into Valued Eating and Exercise (THRIVE) in
relation to recruiting and consenting female breast cancer patients who are undergoing
active chemotherapy. Feasibility was determined by examining recruitment, study
attendance and dropout rates, satisfaction with the program, accrual rate, and barriers to
attendance. The second aim of this study was to examine how the THRIVE intervention
affected physical activity and dietary behaviors, as well as body composition.
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REVIEW OF LITERATURE
Epidemiology of Breast Cancer
Excluding skin cancer, breast cancer is the most commonly diagnosed cancer in
women in the United States regardless of race or ethnicity. In 2012, 224,147 women in
the United States were diagnosed with breast cancer. The trend of breast cancer diagnosis
inclined during the last decade, with a significant increase in incidence among Black and
Asian/Pacific Islander women (Center for Disease Control and Prevention & National
Cancer Institute, 2015). Breast cancer was responsible for the death of 41,150 U.S.
women in 2012. Fortunately, mortality rates have declined within the last decade due to
advances in early detection and treatment. A five year survival rate depends on the
severity of cancer stage. Stage 0-I women have a 100% survival rate, Stage II (93%
chance of survival), Stage III (72%), and Stage IV (22%) (Center for Disease Control and
Prevention 2015; National Cancer Institute 2015). The risk of breast cancer increases
with age. Approximately 1 in 8 invasive breast cancers are diagnosed in women younger
than 45 years, while 2 out of 3 invasive breast cancers are found in women 55 years or
older. Caucasian women have the highest rate of breast cancer diagnosis. Other factors
that increase women’s risk are menstrual/reproductive history, certain genome changes,
breast tissue density, and family and personal health history. In addition, women who are
sedentary and do not regularly meet the national physical activity guidelines, and are
overweight/obese (BMI >25) have a higher risk of breast cancer compared to women
who exercise regularly and maintain a healthy weight (BMI 18.5-24.9). (American
Cancer Society, 2015).
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Pathology
Cancer is a group of diseases characterized by uncontrolled growth and spread of
abnormal cells from damages and mutations of the DNA (National Cancer Institute,
2015). Breast Cancer is a malignant growth/tumor of abnormal cells that invades the
surrounding breast tissue which can be localized or metastasized to distant areas of the
body. The female breast is predominantly lobules (milk glands), ducts (tubes that carry
the milk to the nipple), and stroma (fatty connective tissue surrounding blood vessels,
lymphatic vessels, ducts, and lobules). Carcinoma in situ is the medical term for early
cancer confined within the layer of cells it originated, whereas invasive carcinoma is
where the cancer raids the surrounding cells. Breast cancer classification is determined by
cellular origin of mutation, and the severity of metastasis. Two most common origins of
malignancy occurs in the breast lobules (LCIS) and ducts (DCIS). Through the lymphatic
system, aggressive cancers can spread to distal areas of the body. Physicians and
pathologists initially biopsy the effected breast tissue to diagnose severity and specific
type of malevolent tissue. The biopsy results can help a multidisciplinary team of
physicians and health professionals tailor a treatment plan to best suit the patient
(American Cancer Society, 2015).
Treatment Options
Numerous options are available for breast cancer treatment. Stage and severity of
the cancer will determine the ideal type of treatment plan and dose of therapy.
Chemotherapy can be categorized into systemic and localized treatment. Early cancer
stages that are confined to a specific area can be treated through local therapy of surgery
and radiation, which does not affect the rest of the body. Common surgical options
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include a lumpectomy or (bilateral/unilateral) mastectomy. However, aggressive cancers
with fast growing metastasis, will need to be treated systemically. Systemic therapy
utilizes oral and/or intravenous chemotherapy, targeting therapy, and hormone
suppressant therapy to target and eradicate malignant cells in the body (American Cancer
Society, 2015).
In order to increase patients’ prognosis, systemic treatment options and radiation
can be given preceding or following surgery. Patients with negative pathology tissue
margins post-operation often receive adjuvant therapy as a safety parameter to prevent
cancer recurrence. The goal of adjuvant therapy (chemotherapy, radiation, hormone
suppressant, and targeting therapy) is to exterminate possible residual lone-malignant
cells after surgery. Neo-adjuvant therapy is treatment that is prescribed prior to surgery.
The goal of this therapeutic approach is to successfully decrease the size of the malignant
mass, for a successful operation and enhanced prognosis (American Cancer Society,
2015).
Chemotherapy
Adjuvant chemotherapy is generally recommended for intermediate to high risk
patients. Katajua et al (2009) noted a variety of adequate chemotherapy regimens exists
due to different combinations of dosage and medications. Clinical studies recommend
that at least four cycles of treatment should be administered (12-16 weeks). However, it is
ideal to aim for six to eight cycles total (18-24 weeks) to insure optimal prognosis.
Additionally, So et al (2009) suggests each course of treatment should be administered
every two to three weeks. However, mild dosages of the treatments can be given in a
shorter duration of every one to two weeks. The most effective regimen of chemotherapy
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is the administration of a series of medications in combination with each other in one
session, followed by a recovery period to allow the body to recuperate from the intense
effects of the treatments. However, optimal duration of treatment remains unknown
(Katajua et al, 2009). The use of anthracyclines is generally recommended for most
patients, with the possible exception of the elderly and cardiac patients. HER-2 positive
patients may especially benefit from this class of drug. Most commonly used
anthracylcines include doxorubicin/Adriamycin and epirubicin/Ellence. In addition, nonanthracycline-containing regimens such as taxanes are benefical systemic treatment
medications as well. Common taxane medications include aclitaxel/Taxol and
docetaxel/Taxotere, which may be used in combination with other drugs including,
fluorouracil (5-FU) and cyclophosphamide (Cytoxan).
Although chemotherapy has very promising effects of eradicating the malignant
cells, it also leaves behind residual adverse treatment effects. The systemic treatment not
only targets the cancer cells, but in turn also exterminates/damages the healthy cells as
well. Damage and necrosis to healthy tissue is responsible for different side effects
associated with chemotherapy including fatigue, pain, anxiety, depression, nausea,
cardiac, and metabolic complications (Khouri et al 2012; Fangyi et al 2015; So et al,
2009). Since chemotherapy pharmaceuticals attack rapidly-dividing malignant cells,
healthy cellular-division is similarly affected. Epithelial tissue, hair follicles, and bone
cells (osteoclasts, osteoblasts and osteocytes) are affected by the toxic chemotherapy
treatments, and result in common cancer treatment side effects of suppressed immunity
(low blood cell count), hair loss, mouth sores, altered (increased/decreased) appetite,
nausea, and mouth sores. In addition, damage to the bone tissue resulting from
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chemotherapy increases the risk of infections and fatigue due to low white and red blood
cell counts (American Cancer Society, 2015).
Side Effects of Treatment
Breast cancer is very complex, and diversely affects all aspects of life during and
after treatment. While each women’s experience with the disease is unique, many share
communal perspectives related to physical, emotional, and functional side effects.
Physical and psychosocial dysfunction, suppressed immune function, infertility,
neuropathy, and cardiac dysfunction are all well-documented concerns of breast cancer
survivors. In particular, weight gain is of high concern due to the association of adverse
complications and outcomes including heart disease, cancer recurrence, and mortality
(Binkley et al, 2012; Shapiro et al, 2001; Wolf et al, 2005; Newman et al, 1986; Boyd et
al, 1981).
Weight gain
Although adjuvant combination chemotherapy has enhanced survival, negative
changes in body composition and weight gain are commonly reported as side effects.
More women reported weight gain post-diagnosis than weight maintenance or weight
loss (Siobhan et al, 2015). Evidence has shown gains in weight typically range from 1.7
to 6.4 kg during the first year of diagnosis; however, greater gains are often observed
over years post diagnosis (Irwin et al 2005; Thompson et al 2009).
In 2009, Thompson and colleagues conducted a cross-sectional study in women
with stages 0-IIIa breast cancer recruited post-treatment (N=52) assessing weight gain
and body composition via dual energy x-ray absorptiometry (DEXA). Results reported
that women had a 9.3 kg weight gain in 5 years and a body-fat composition of 46% ±
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5.4%. Furthermore, Irwin et al (2005) observed (N=132) pre-and post-menopausal female
breast cancer survivors’ body composition change in the post-diagnosis period. DEXA
results from baseline, 1-and-2-year follow-up visits concluded that more than half of the
participants (68%) experienced a 1.7 kg± 4.7 kg weight gain; 74% of the women had an
increased body fat (1.7 kg ± 4.7 kg). Greater changes were noted within women of
greater severity of disease stage, post-menopausal status, and decreased overall physical
activity.
Liu and colleagues (2014) conducted a longitudinal clinical observation study on
Taiwanese female Stage I-III breast cancer survivors to examine the effect of
chemotherapy regimens on weight gain. 66% of the women were pre-perimenopausal
(age= 46.6 ± 9.0). Body weight and diet were examined via BMI and a dietary habits
questionnaire at baseline and 24 month follow-up period. Women experienced weight
gain (2.6kg) within the first 8.5 months. While there was a minimal weight loss observed
at 21.5 months (-.8kg), women regained weight at 24 months and never returned to
baseline level. Non-anthracycline chemotherapy drugs appeared to be associated with a
greater magnitude of weight gain (+2.9kg) compared to anthracyclines (+.9kg). It is
important to note that these weight gains are of minimal magnitude in the Taiwanese
population compared to baseline, and the chemotherapy regimens play an important role
in the extent of weight gain.
Interestingly, a prospective study conducted by Nissen et al (2011) examined
(N=49) women receiving chemotherapy and found that baseline BMI was inversely
related to torso weight gain and fat mass. DEXA scans and physical activity
questionnaires were conducted at baseline and 12 months. Normal weight women (BMI
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18.5-24.9kg/m2) experienced highest torso weight gains (4.3lbs), whereas both
overweight (BMI 25-2.9kg/m2) and obese women (BMI >30 kg/m2) experienced torso
weight loss of -3.0lbs and -4.1lbs respectively. Weight gain was inversely associated with
physical activity levels. Additionally, greater torso fat gains were in women of younger
age and in women prescribed the hormonal treatment of Tamoxifen.
Weight gain raises concerns due to the high associations with breast cancer
recurrence and additional comorbidities including cardiovascular disease and diabetes
mellitus. Evidence exists that obesity at time of diagnosis (Kumar et al, 2000) and weight
gain post-diagnosis is associated with increased overall mortality, reduced quality of life,
and cancer recurrence (Chlebowski et al, 1986, Camorlano et al, 1990, Boyd et al, 1981).
Theoretical mechanisms of weight gain
Manifold explanations for post-diagnosis weight gain in breast cancer survivors
have been suggested. The literature supports that varying consequences linked to
chemotherapy such as poor treatment tolerance, hormonal alterations, and decreased
muscle mass/function are associated with consequent weight gain (Gadéa et al, 2011).
Chemotherapy is traditionally thought to reduce food intake due to common
symptoms of nausea, fatigue, and psychological distress leading to weight loss. Rock and
colleagues (2013) cross-sectionally examined 1,116 women with breast cancer and
discovered increased caloric intake and decreased energy expenditure was responsible for
weight gain. Whereas, Demark-Wahnefried et al (2001) reported statistically
nonsignificant findings of caloric intake associated with weight gain. Additionally,
Goodwin et al (1999) found 84% of patients still gained weight despite restricted caloric
intake. The hypothesis of caloric consumption has not been successfully supported due
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to controversial findings in the research (Goodwin et al 1999, Demark-Wahnefried et al
2001; Rock et al 1999; Gadéa et al, 2011).
It was recently discovered that chemotherapy is associated with hormonal
alterations. Chemotherapy is often linked with sleep disorders that affect the breast
cancer population. Some literature has suggested that treatment-related sleep deprivation
can impair insulin sensitivity and glucose-metabolism. Additionally some research
suggests that weight gain during chemotherapy is associated with increased stress
hormones, altered thyroid function, as well as changes in regulatory-appetite hormones
(Parkinson et al, 2008, Alfano et al, 2011, Hanlon et al, 2011, Kumar et al 2004).
Treatment-induced body composition changes lead to the redistribution of lean
body mass to adipose tissue – resulting in sarcopenic obesity (Demark-Wahnefried et al,
2001; Kumar et al, 2000). This is concerning since excess adipose tissue in the abdominal
region, known as android obesity, has been found to have a 2.6-fold increase the risk of
cancer disease death (Kumar et al, 2000). Adipose tissue is able to secrete and express
various peptides known as adipokines. Adipokines, such as leptin, are linked with
increased abdominal adipose tissue- which could possibly induce metabolic disturbances
such as insulin resistance that influence weight fluctuation (Gadéa et al 2011, Bastard et
al, 2000, Hotamisligil et al, 1993).
Decreased physical activity is another potential factor found to be involved in
chemotherapy induced weight gain. In a 2003 cohort of 800 breast cancer patients, Irwin
and colleagues found up to 2 hours reduction of physical activity per week in breast
cancer patients post-diagnosis undergoing chemotherapy compared to women without
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chemotherapy. Muscular atrophy associated with chemotherapy, as well as treatmentrelated psychological factors could explain this decrease in physical activity.
Despite the abundance of research examining the mechanisms underlying weight
variation, currently there is no consensus on the cause of energy imbalance responsible
for weight gain in chemotherapy. It is unknown whether high toxicity is associated with
weight variation, or if chemotherapy directly affects metabolic pathways (Gadéa et al
2011). Further research is needed to solidify mechanisms of weight gain in breast cancer
patients.
Regardless of baseline BMI, women are at risk of weight gain post-diagnosis.
Therefore, it is crucial to provide patient education about potential inferences on
prognosis associated with weight and weight gain (Demark-Wahnefried et al, 2012).
Weight management is imperative for adverse-symptom management and prevention.
Educating patients about the importance of adopting new lifestyle changes of nutrition
and physical activity can have a positive effect on sustaining a healthy body weight.
Exercise is a beneficial weight maintenance tool in combatting obesity, leading to an
improved prognosis. However, further research is needed to establish preventative
interventions for breast cancer patients. Therefore, establishing competent strategies for
weight management among the breast cancer population is crucial to improve overall
quality of life and prognosis of survival.
Weight Management and Breast Cancer
Since many positive consequences of weight maintenance have been reported, it
is essential for breast cancer survivors to prioritize physical activity, nutrition, and
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personal health to increase their level of prognosis. McTiernan et al (2004) advocate that
interventions must target decreased total adipose tissue during adjuvant chemotherapy.
National Cancer Physical Activity Guidelines
Evidential support has shown exercise to be safe and feasible during cancer
treatment with no reported adverse events during participation (Anderson et al 2012;
Rock et al, 2012; Courneya et al, 2007). The American College of Sports Medicine
(ACSM) and American Cancer Society’s (ACS) national physical activity guidelines for
cancer patients recommend to avoid inactivity as much as possible, and to participate in
regular-daily activity. Similar to the general population, cancer patients are encouraged to
strive for 150 minutes/week of moderate aerobic exercise and 2-3 days per week of
strength training.
However, ACSM’s Roundtable Consensus statement (2010) suggests exercise
prescriptions should be individualized according to cancer survivors’ pre-treatment
fitness level, response to treatment, medical co-morbidities, and persistent negative
effects from treatment. Special considerations must be taken if the patient experiences
severe fatigue, peripheral neuropathies, ataxia, severe immune function, indwelling
catheters or anemia (American College of Sports Medicine, 2013). Treatment can worsen
the patient’s physical outcomes, therefore exercising during chemotherapy should be
avoided 2 or 3 days status-post a chemotherapy cycle. Demark-Wahnefried et al (2012)
suggests that in order to maximize sarcopenic obesity prevention and preserve bone
mineral content, the patient ought to assimilate regular weight bearing and strength
training exercises into their lifestyle.
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Physical Activity Interventions and Breast Cancer
Epidemiological evidence has found that reducing adipose tissue composition
through physical activity depresses free-circulating estrogen levels in post-menopausal
women (Hoffman-Goetz et al, 1998), in addition to combatting insulin resistance which is
associated with weight gain and disease recurrence (Neilson et al, 2009). Regular
exercise may reduce additional biomarkers and chronic inflammation independent of fat
loss and regardless of diet (Simpson et al, 2008). Anderson et al (2012) conducted
RESTORE, a randomized exercise intervention trial with 104 breast cancer patients
during active treatment. The treatment group demonstrated a greater distance walked
(meters) on the 6-minute walk test compared to the control group from baseline to 18
months.
In addition, a study conducted by Duke University and Wake Forest University in
2008 by Demark-Wahnefried and colleagues examined the feasibility of a home-based
strength training and dietary restriction program in 90 women with breast cancer. The
women were randomized into three groups: 1) Calcium rich diet (Control group), 2)
Calcium rich diet + exercise intervention (treatment-arm #1), 3) Calcium rich diet +
exercise intervention and a diet consisting of high fruit/vegetables consumption and
restricted fat consumption (treatment-arm #2). The exercise intervention was composed
of both aerobic activity and strength training. Results showed that women in the diet and
exercise group consumed more fruits and vegetables and less fat, resulting in greater
body fat reductions compared to the other 2 groups.
Irwin et al (2009) conducted a randomized exercise intervention with 75 women
who participated in 150 minutes per-week of moderate aerobic exercise for 6 months.

14

DEXA scans revealed that the women who met the national physical activity guidelines
compared to the control group had significant gains in lean body mass and decreased
body fat. In addition, women in the exercise group increased their physical activity levels
129 min/week above baseline levels compared to the control group of 45min/week.
Evidence shows that brisk, moderate-intensity walking produces favorable changes in
body composition that improves breast cancer prognosis. However, Knobf et al (2008)
published that exercise alone had no significant changes on body weight, lean body mass,
or biomarkers in the 26 women who underwent a 24-week supervised walking program.
Thus, clearly more work needs to be done in examining interventions focused on a
combination of diet and exercise on weight maintenance.
Diet Interventions and Breast Cancer
In addition to physical activity, nutrition is crucial for weight maintenance and
body composition changes. Adequate nutrition is a key component to coping with
treatment side-effects. It is reported that patients who consume a well-balanced healthy
diet are more likely to combat infection compared to those who consume a poornutritional diet (American Cancer Society, 2013). Practicing a balanced diet with high
consumption of fruits and vegetables, whole grains, and adequate quantities of
soluble/insoluble dietary fiber will aid in maintenance/weight loss post-diagnosis.
Sufficient protein consumption will aid in muscle, organs, and hair repair as a result from
treatment. Proper nutrition aids in restoration of healthy tissues post-treatments (Rock et
al, 2012).
Thompson et al (2015) conducted a dietary intervention (N=249 women with
breast cancer) consisting of 10 one-on-one clinic visits over 27 weeks to examine the
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effect of a low carb/fat diet to a nonintervention control group. The results, after 4
months compared to baseline, found a mean 9.9kg weight loss (10% of body weight),
9.3kg body fat reduction, and 0.6kg lean mass loss compared to the control group. In
addition, the treatment group lost an average of 8.9cm waist and hip circumference
compared to the control group. However, no measures were significant at 6 month
follow-up. Similarly, Travier and colleagues (2014) conducted a feasibility study of
Spanish women with breast cancer. The women participated in a 1-hour session/week of
physical activity/ diet intervention over the course of 12 weeks. Results found that
compared to baseline, at 12 weeks participants experienced 5.6 ± 2.0kg weight loss,
decreased fat mass, waist circumference, and BMI. In addition, 25% fewer calories, 35%
less fat (37% saturated fat), and 21% less carbohydrates were consumed post-intervention
(Travier et al, 2014). Pierce et al. (2007) reported that 69% of the breast cancer patients
who kept a daily food log experienced a > 4.0kg weight loss and consumed a higher
consumption of fruits and vegetables compared to a control group.
Furthermore, Rock and Demark-Wahnefried (2002) conducted a review of
evidence from different scientific and epidemiological studies via MEDLINE. Five of the
12 studies examined the relationship between dietary fat and survival. It was reported that
there was an inverse correlation between increased consumption of dietary fat and
survival. Correspondingly, the majority of studies that examine fruit, vegetables, and/or
nutrient intake supported a positive association with survival.
Although Chlebowski and colleagues (2006) showed that a low-fat diet prevented
the recurrence of breast cancer by 24% over 5 years and a mean 2.7 kg weight loss,
results were not statistically significant and solely focused on decreasing fat intake, rather
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than incorporating a comprehensive lifestyle approach of exercise and stress
management. Whereas, Djuric et al (2011) conducted a successful pilot study to increase
physical activity over a 12 month period; however, they observed increased body weight
and fat over a year, with the greatest gains in women with lower BMI values at baseline.
In order to expedite body fat loss and secure weight maintenance, it is crucial to
combine both diet and exercise components in an intervention. Pierce and colleagues
(2007) conducted a study examining 1490 women diagnosed with early-stage breast
cancer, finding that the consumption of fruits and vegetables was significantly related to
mortality. Interestingly, increasing intake to at least 5 servings of fruits and vegetables
per day decreased mortality. In both obese/non-obese women, a combination of walking
30 minutes per day, 6 times per week, and consuming > 5 servings of fruits and
vegetables daily was associated with significant 50% increased survival. This is crucial
evidence, indicating a healthy lifestyle of diet and exercise may provide protection
against the negative effects of obesity on survival (Pierce et al, 2007).
Theoretical Intervention Framework
Currently to our knowledge, most research has not incorporated a theoretical
framework in intervention design. An intervention lacking a theoretical framework is at
risk of being unsuccessful. Bandura (2004) suggests that interventions incorporating
social cognitive theory have the greatest success for adherence and translating knowledge
into health practices. Social cognitive theory is based on the foundational core of
perceived self-efficacy, goal setting, and knowledge of health risks/benefits. It is
important that desired goals be specific, measurable, attainable, realistic, and timely; in
addition to establishing a plan of action to reach them.
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Using social cognitive theory in patient education will help interpret ideas into
health practices mediated via self-efficacy. Adequate self-efficacy and understanding the
role of self-thought has the ability to improve quality of life, adaptation/life transitions
after diagnosis, and improved psychosocial status. Hence, Akin et al. (2008) emphasized
that using an intervention to increase self-efficacy is crucial for lifestyle behavioral
changes. Self-efficacy refers to a person’s belief in his/her ability to achieve behaviors
necessary to yield specific performance accomplishments (Bandura, 1977). Bandura
(1977) addresses four ways to enhance self-efficacy beliefs which include: 1)
performance accomplishments (successful experiences), 2) verbal persuasion
(encouragement and constructive feedback from others), 3) vicarious experiences
(observing people similar to yourself succeed), and 4) interpretation of physiological
states (such as emotions, moods, physical reactions and stress levels). Patient education
about the benefits of proper nutrition and exercise during treatment may increase selfefficacy levels leading to a desired stage of readiness for lifestyle change (Bandura,
2004).
Health realization (HR) theory considers the patient’s inherent understanding and
recognition of the healthy perception that is open to everyone. Understanding the
underlying ideologies which explain the origin of thinking will alter the perception of
stressors affecting oneself (Bandura, 2004). Sedgeman (2005) suggests that with
recognition, one can experience a natural, sanguine, peaceful state of mind, consisting of
wisdom and well-being regardless of the situation. Health realization emphasizes
stressors as an “inside-out” process, in which one has the power over one’s thought and
mind. The ultimate goal of HR is to recognize and educate the understanding that
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experience is created thought-by-thought. The enlightenment of this recognition,
provoked by just one thought, can reduce rumination and stress. Allowing access for
more free-flowing thoughts can enable the experience of more positive feelings, moods,
and influence healthy behavioral choices (Wartel, 2003).
Little research in cancer populations has examined theoretical frameworks for
understanding adherence to exercise (Sirur et al, 2009). Furthermore, even fewer
intervention designs have been implemented to examine the impact of change in
theoretical mediators such as self-efficacy. Therefore it is crucial to recognize and
implement strategies within interventions that are built on theoretical frameworks in
order to achieve program feasibility and successful outcomes. Establishing a theoretical
framework within a study design will enhance feasibility and successful adherence
leading to favorable behavioral modifications.
Feasibility
According to an estimation from the American Institute of Cancer Research 40%
of breast cancer cases can be prevented annually. The American Institute of Cancer
Research went on to list diet, exercise, and healthy BMI as key factors in this reduction
(American Institute of Cancer Research, 2010). Many studies currently identify the time
between date of diagnosis and adjuvant chemotherapy as the optimal time to identify
sedentary patients, and provide new-healthy lifestyle changes through intervention
(Moller et al, 2013). However, currently there is little research examining the effects of a
weight maintenance intervention of diet and exercise during active treatment of adjuvant
chemotherapy.
Pilot studies are conducted to trial-run small scale version(s) to determine the
feasibility in preparation for a large-scale study (Teijlingen, 2001). Particularly, it is
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crucial to assess the feasibility in clinical research settings. Human subjects have
biological variability and experience unpredictability of life events, which can affect the
protocol of a research operation. In addition, Teijlingen (2001) mentions that pilot studies
are advantageous in terms of determining flaws in protocol adherence, proposed methods,
or (inappropriate/complexity) use of instrumentation. Furthermore, it is important to
assess obstacles and interest of participation that may lead to potential practical problems
of following the research procedure (Teijlingen, 2001). Feasibility is the optimal goal of
pilot studies with small sample sizes (Becker, 2008). It is important to note, that the
diversity of study design and expectation of participation varies based on the population
of interest, resulting in recruitment rate inconsistencies. Comparing feasibility rates
within the literature is challenging due to the diverse techniques of feasibility
measurement. Assessments of feasibility include examination of accrual rate, barriers to
exercise, attendance/drop rates, program satisfaction, and reasons for non-participation;
which, according to Penttinen and colleagues (2009) may include physical, social,
psychological, motivation, or lack of interest.
As one can imagine, diagnosis and breast cancer treatment can be both mentally
and physically taxing on the patient. Therefore, it is important to determine if there is
initial interest in participating in a weight maintenance program during active
chemotherapy treatment. The STRENGTH Trial was conducted by Demark-Wahnefried
and colleagues (2008) to assess the feasibility and impact of an exercise intervention
during active adjuvant chemotherapy. The researchers found the study to be very
successful, with a 60% recruitment rate and 81% participation rate. Another feasibility
study of an 8-week exercise program during chemotherapy performed by Broderick et al
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(2013) found that approximately 43 out of 53 eligible women contacted agreed to
participate in the study with a recruitment rate of 81%. Of those 43 women, there was a
high attendance rate 78.3%, and 88% completed a 3-month follow-up. Both, Broderick et
al. (2013) and Demark-Wahnefried et al.’s (2008) interventions were predominately
exercise. In addition, the RESTORE trial had a high adherence (71%) and completion
(79%) rate (Anderson et al, 2012). These results are exceptional, demonstrating that
regardless of health complications, patients are willing to participate in physical activity
programs. Although these outcomes are encouraging, more extensive studies are
necessary for women during active treatment.
Although the literature reports high rates of interest in (physical activity and diet)
health interventions (Demark-Wahnefried et al, 2000, 2008; Broderick et al, 2013; Latka
et al, 2009; Pennttinen et al, 2009; Anderson et al, 2012; Travier et al, 2014), many
barriers exist in patient recruitment for breast cancer research. The RESTORE study
promoted a structured intensive phase and home-based moderate-exercise program in
order to increase health-related quality of life (HRQOL) and physical function among
early to late stage breast cancer survivors during active treatment (Anderson et al, 2012).
This study yielded beneficial results in quality of life and improved physical function
during chemotherapy, however over 75% of the eligible women approached for this study
program refused to participate due to lack of time and family issues. There was, however,
a low drop-out rate of 26.8% among the women who agreed to participate. Reasons for
drop out/ lost to follow-up consisted of feeling overwhelmed (19%) and death (1.9%).
Results showed adherence goals were exceeded and supported to be feasible. Due to
excessive medical appointments and chemotherapy-treatment visits, breast cancer
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survivors have little time to devote to a structured program. However, designing an
intervention protocol that is flexible and promotes empowerment of self-control may be
beneficial.
Demark-Wahnefried and colleagues (2002) conducted a feasibility study to
examine a specialized program of aerobic activity, strength training, and a nutrient-dense
healthy diet to preserve body composition among (n=9) pre-menopausal breast cancer
patients undergoing adjuvant chemotherapy. Physical activity was beneficial in
preventing the adverse effects to body composition that is a typical result from
chemotherapy. Initially, 22 eligible women were contacted for recruitment.
Unfortunately, >50% of the women recruited for this study refused due to time and travel
requirements. Additional barriers included lack of interest during active treatment (9%)
and lack of time (to travel) (45%). Fifty-six percent of the participants exercised >90
minutes/week rating “excellent”, with one lost to follow-up. Both Demark-Wahnefried et
al (2002) and Anderson and colleagues (2012) studies epitomize barriers and difficulty in
recruitment. Location is a crucial component in recruitment and adherence and therefore
it is important to provide a program designed for flexibility. Hence, both medical-center
based programs and home-based programs are suggested to increase compliance for
improved physical functioning.
Additionally, the Combined Aerobic and Resistance Exercise (CARE) Trial had a
challenging time with patient recruitment. Courneya and colleagues (2013) recruited 301
of 728 eligible patients (recruitment rate =41.3%). Within a 3.5 year period, 427 breast
cancer patients refused participation due to the following recruitment-barriers: travel
distance (18.7 %), other reasons (13.3%), time requirement (11.9%), lack of time
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(10.7%), lack of transportation (9.3%), currently exercises (6.5%), extremely ill statuspost first treatment (6%), poor timing (5.8%), no reply (5.6%), lack of interest (4.4%), no
reason given (3.9%), and refused randomization (3.5%). It is warranted to investigate and
consider causes of refusal in order to tailor a strategy to help patients surmount
commonly perceived barriers to participation.
Success of study patient enrollment depends on the premeditated strategy of
recruitment. The Breast Cancer and Exercise (BREX) Study was a one-year populationbased randomized trial for female breast cancer survivors with a successful recruitment
rate of 53.8% of the eligible women. Penttinen et al (2009) successfully recruited (n=413)
breast cancer patients receiving active treatment 0-4 months prior to randomization.
Immediate recruitment and consent post adjuvant treatment was a crucial quality to the
study’s success.
Limitations in the Literature
In summary, women undergoing breast cancer chemotherapy treatment are at a
vulnerable and trying time in their lives. Several studies have examined the effects of
weight loss after the completion of treatment (Chlebowski et al, 2006; Thompson et al,
2015; Travier et al 2014). However, it may be more beneficial to help prevent weight
gain during active chemotherapy. This new area of research and is important to include
longer follow-up times and to incorporate flexibility into the intervention to
accommodate this population. Additionally, it is important to expand our knowledge in
weight maintenance interventions. This literature review suggests that the prevention of
weight gain would be advantageous for all breast cancer patients during active
chemotherapy and therefore, future studies are warranted.
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Objectives
Therefore, the primary purpose of the present study was to determine the
feasibility of conducting a weight management intervention designed within a theoretical
framework during chemotherapy. A secondary objective was to examine the effect of the
intervention on physical activity, dietary behaviors and body composition. The Taking
Health Realization in Valued Eating and Exercise (THRIVE) pilot study may provide
preliminary support for the inclusion of a dietary and exercise intervention for breast
cancer survivors during active chemotherapy treatment to combat weight gain.
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METHODS
Study Design
The Taking Health Realization into Valued Eating and Exercise (THRIVE) study
incorporated an innovative approach of coalescing Social Cognitive Theory and Health
Realization in order to avert weight gain and its correlated adverse health complications.
The THRIVE study is a prospective single-armed pilot study developed to examine the
feasibility of conducting a weight management intervention for breast cancer patients
undergoing active chemotherapy treatment and to test the effectiveness of the
intervention on weight gain prevention for breast cancer survivors. The key component of
THRIVE is understanding how the role of thought influences heath and positive wellbeing for cancer survivors. The data obtained from this pilot study will lay the foundation
for a larger future randomized clinical trial.
Participants
Participants of this study were recruited via physician referral from the breast
cancer hematology/oncology clinics at Wake Forest Baptist Medical Center’s
Comprehensive Cancer Center and Novant Health. Patients who expressed interest and
met initial eligibility criteria were contacted by the study coordinator to schedule a
baseline testing visit at the Health and Exercise Science Department of Wake Forest
University. In order to be considered eligible, the participant had to meet all of the
following inclusion criteria: (a) women aged > 18 years, (b) diagnosed with stage I-IV
breast cancer (stage IV must be starting first line chemotherapy with an ECOG
performance status of 0 or 1), (c) enrolled within first two rounds of neoadjuvant/adjuvant chemotherapy, (d) must be receiving one of the following classes of
therapy: cyclophosphamides, taxanes, anthracyclines or trastuzmab, (e) must enroll into
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the study prior to third cycle of systemic treatment, (f) body mass index (BMI) >20
kg/m2, (g) obtained physician approval for study participation, (h) lives within 25 miles
of Wake Forest University or willing to commit to travel for 4 testing visits, and (i) able
to understand and agree to sign an informed consent document approved by Institutional
Review Board (Appendix A). Participants were excluded based on any of the following:
(a) diagnosis of breast cancer recurrence, (b) women currently participating in a
formal/medically prescribed weight management program, (c) formally completed two
cycles of chemotherapy treatment, (d) male, and (e) pregnant or nursing.
Recruitment
Recruitment of potential participants was completed by the study coordinator.
Potential qualified participants were identified by their oncologist and referrals were sent
to the study coordinator. The study coordinator contacted potential participants for further
screening to warrant eligibility (Appendix B), interest, and attainment of informed
consent.
Procedures
All study assessments were conducted in the Department of Health and Exercise
Science on the Reynolda Campus of Wake Forest University. The study consisted of
seven in-person meetings with members of study staff, in addition to receiving three
phone calls. The in-person meetings were divided into two categories: educational
sessions and testing visits. The healthy lifestyle intervention was designed for
convenience and flexibility; therefore it was conducted at the location most appropriate
for the participant, such as the cancer center or local coffee shops.
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The process of the study is described as follows:
Figure 1. Schematic overview of study procedure.

Participants had the right to withdraw participation in the study at any time of their
choosing. Potential reasons for drop out include persisting illness/complications, adverse
event(s), progressed severity of condition/disease that puts the safety of participant in
jeopardy, or patient unable to participate at the discretion of the investigator or patient’s
treating physician.
Measures
Measures were categorized into screening tools, self-report measures, and
physical testing. The baseline testing visit entailed obtainment of informed consent,
medical history, demographic information, cancer characteristics, Godin’s self-reported
physical activity questionnaire, dual-energy x-ray absorptiometry (DXA), and
anthropometrics (height, weight, and BMI). The participant was then asked to complete a
self-report 3-day food log and an objective measurement of physical activity using an
accelerometer. Once both were completed, they were returned to the study coordinator
for analysis. Likewise, testing visit 2 comprised all of the above measures, excluding
informed consent, demographic information, disease characteristics, medical history and
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DXA. Additionally, a healthy lifestyle program evaluation and future exercise survey
were given to complete. Testing visit 3 and 4 consisted of the same measures as the
baseline visit, excluding informed consent. All of the measures were administered by the
trained study coordinator. The measures that were used in this thesis project will be
described in further detail below.
Screening Tools
Medical History and Disease Characteristics: (Appendix D) The participant’s
medical history was obtained via the hospitals’ electronic medical record database in
order to arbitrate eligibility. Medical history was comprised of date of diagnosis, stage of
cancer, type of surgical procedure, height and weight at diagnosis,
chemotherapy/radiation/hormonal therapy history, receptor test results, and consequential
surgical-procedures (hysterectomy, oophorectomy, and ablation) status-post breast
cancer.
Self-Report Measures
Demographics: (Appendix E) Demographic information was obtained via selfreport including date-of-birth, gender, marital status, racial/ethnical background, number
in household, highest educational level, employment status, occupation, and income.
3-Day Food Record: (Appendix F) Participants were requested by the study
coordinator to record their daily food intake for three days (two-week days and oneweekend day) to measure their macronutrient/micronutrient and food group intakes.
Participants were trained by the coordinator on how to record dietary intake over three
days, including an example of a logging day, and were given a copy of detailed
directions/reminders of the task. Completed food logs were returned to be analyzed using
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Nutrtionalist Pro Diet Analysis software (Stafford, TX). The data obtained were
documented including protein, carbohydrates, fat, saturated/mono-poly-unsaturated fat,
fiber, cholesterol, vitamin A and C, sodium, iron, and calcium.
Godin Physical Activity Questionnaire: (Appendix G) The Godin questionnaire is
a brief 3-item questionnaire examining self-report leisure time physical activity and
exercise habits. The participants were asked to fill out the questionnaire and report their
weekly frequency (number of days per week participating > 30 minutes) of physical
activity of strenuous, moderate, and light activities. The number of days per week
participants engaged in moderate physical activity was analyzed for this thesis.
Healthy Lifestyle Program Evaluation: (Appendix H) An important component of
feasibility is participant feedback about study satisfaction and willingness to participate.
At testing visit 2, all women who engaged in the study were asked to evaluate the healthy
lifestyle intervention. The feedback was obtained from open-ended responses and in the
form of ratings on a scale of 0-4, 0 = not at all and 4 = very much. Open ended questions
consisted of suggestions for improvement, what they liked/disliked, and what they
learned from the intervention. Participants rated both the program and the interventionist.
The program was rated whether they enjoyed the program, believed it was helpful,
planned to practice what they learned, and if they planned to start or carry on physical
activity. The interventionist was rated on competency, sensibility, and intervention
enjoyment.
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Physical Testing
Body Composition: (Appendix I) This study utilized the full-body scan using
Wake Forest University Department of Health and Exercise Science’s GE Healthcare
iDXA (Madison, WI) to obtain each participant’s body composition and bone mineral
content. Data collected included percent body fat and fat mass. The manufacturer’s
protocol for patient positioning and scan analysis was conducted by a trained DXA
technician. Participants were asked to take off all metal and clothing, excluding
underwear, and to wear a hospital gown to minimize artifact and error.
Body Weight, Height and Body Mass Index (BMI): (Appendix J) BMI was
measured using height and weight. Height was measured without shoes on a calibrated
stadiometer, rounding to the nearest 0.5 centimeter. Weight was obtained on a calibrated
balance beam medical scale to nearest 0.1 kilogram; participants were required to remove
shoes and wear light clothing. BMI was calculated from mass (kg) divided by height in
meters-squared.
Kenz Lifecorder EX accelerometer: (Appendix K) In order to objectively assess
physical activity levels during a typical week, study participants were given an
accelerometer at the end of each testing visit. Participants were instructed to wear the
device for 7-10 days for at least 10 hours per day, and to return it via mail or in person to
the study coordinator when the task was completed. Using the PAAS Lifestyle Coach
Program, data were extracted and analyzed. A total of five 10-hour days were used for a
valid analysis and days that were <10 hours/day were excluded. Extracted data were
stored in an excel file categorized into steps/day, daily minutes of light, moderate and
vigorous activity, daily physical activity energy expenditure (PAEE), and minutes of
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moderate to vigorous activity (MVPA). The weekly average for minutes of MVPA, and
daily steps were used in this analysis.
Healthy Lifestyle Intervention
Since THRIVE is a single-arm pilot intervention all who agreed to consent were
asked to partake in the intervention arm. Participants completed four separate educational
sessions and 3 phone calls over the course of a 12 week period. The meetings were
approximately 60 minutes per session, and PowerPoint presentations regarding
thought/stress management, physical activity, and diet/nutrition were used to guide an
educational conversation focusing on the importance of engaging in physical activity
throughout the day (steps/day), participation in minutes per day of moderate-vigorous
physical activity, and caloric intake on weight maintenance and body compostion. In
order to ensure maximum adherence, meeting location was established and scheduled at a
convenient time for the participant. Sessions typically occurred during their
chemotherapy treatment or at a public location (typically local café or coffee shop) of
their choosing. In addition, the participants received a phone call/text/email of their
preference in between each education session in order to enhance social support and
monitor the participant’s involvement.
Healthy Lifestyle Intervention Session One
Intervention session one underlined the importance of health psychology in the
foundation of the program and illustrated how mindfulness, in conjunction with the role
of thought, can contribute to healthy choices, stress management, and decreasing
rumination of thoughts. To start, the participant was asked about their history, goals, and
reasons of interest in this study. Educating about the association between role of
thoughts, moods, feelings, and behaviors was a crucial component of the first session.
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Assimilating the scheme of how thoughts determine our life experiences of moods,
feelings, and actions empower the process of behavior modification. The opening
discussion provided education about the difference between physical activity and
exercise, with an overview of the benefits of physical activity and national
recommendations. Education also included preliminary basic nutritional information
concerning importance of accountability and food logs. Determining macronutrient
caloric density and a customized caloric budget was then conducted for an appropriate
weight management tool for the participant. User-friendly resources including public
websites and the 2014 Calorie King ® travel size book were provided by the
interventionist for easy calorie tracking. The participants were then encouraged to
continue mindful eating by continuance of food logs that would be discussed the
following sessions to help identify patterns of overeating, and to develop strategies to
combat caloric overconsumption. However, the intervention session food logs were
optional and excluded from any data analysis, unlike the 3-day food log assigned at
testing visits which were included in the data analysis.
Intervention Session Two
Intervention session two included a review of the material covered from session
one, with an overview about acknowledging one’s thoughts. The physical activity
component of this session was individualized and tailored for each participant, and
concentrated on cardiovascular fitness and aerobic weekly recommendations for both the
general population and cancer population. Each participant was given an Omeron®
pedometer and a pedometer log. Some participants preferred tracking via a smart phone
app, and the interventionist encouraged them to use it if preferred for easy convenience.
Each participant established individualized walking goals (steps/day) and developed
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strategies to achieve them with the study interventionist. Duration and intensity were
individualized based on current fitness level of physical health status. Mild intensities
were encouraged to start, with an advised gradual progression in duration up to at least 30
minutes per day, which could be in 10 minute bouts throughout the day. The
interventionist emphasized the importance of avoiding inactivity, and to engage as
tolerated in the recommendation of 30 minutes per day. Participants were asked about
their current physical activity level and what they would like to achieve in the future once
treatment was completed. Further macronutrient detail was given including caloric
density of protein, fat, carbohydrates, and alcohol. Education included how to safely lose
weight and emphasized a healthy1-pound per week weight loss by creating a 500-calorie
per day deficit. Examples of 500-calorie meals were presented. Further education on
interpretation of food/nutrition label claims trained participants on the definition of
common claims such as “low calorie” or “fat free.” Healthy alternatives were suggested
for commonly consumed food. Lastly, patients were encouraged to think about how stress
impacts dietary behaviors/choices and how thought influences one’s perception of
stressors. The importance of logging all foods and beverages consumed for the following
session was reiterated, as well as tracking physical activity levels via pedometer log.
Intervention Session Three
The third session opened with an overview of tracking information such as
pedometer and food logs. The participants were educated on the importance of resistance
training. The interventionist taught the women about the benefits and importance of
building lean body mass, bone health, and how to incorporate strength/resistance training
into their weekly routine. Dynabands® were distributed with the demonstration of a full-
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body exercise program so that participants could transition with ease to home resistance
training. Participants received both 1) a hard copy with examples of resistance exercises
demonstrated, and 2) an exercise log to record any physical activity (including intensity,
duration, and barriers to completion). However, the information attained from the
exercise logs were excluded from analysis and were strictly (optional) to benefit the
participant. The nutritional educational component focused on various foods’ appropriate
portion sizes and the importance of accuracy in food journaling. The specific
recommendations on servings from each food group and portion distortion were
discussed with illustrations in order to understand food comparisons. For an example, 1ounce of nuts is equivalent to a handful. Food comparisons of over 20 years of portion
distortions reveal how one might be unconsciously overeating and have a higher caloric
consumption than estimated (NIH, 2013). Participants were then encouraged to think
about what foods they consume in large quantities, with the recommendation of
attempting to decrease portion size and magnitude and to consciously record notes in
their food log. Participants were encouraged to recognize their thoughts and to record
perceived barriers, self-reflecting how their moods potentially corresponded to healthy
choices.
Intervention Session Four
The final intervention session discussed the importance of goal setting,
overcoming/adjusting to life changes, and the importance of range of motion in breast
cancer survivors. The session began with a review of the three previous sessions, as well
as a review of their diet/exercise logs. The participants were given a hard-copy of
recommended stretches to practice throughout the day to maintain/improve joint range of
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motion, particularly for the shoulders affected by breast cancer surgery. The importance
of goal setting and meal planning in order to increase adherence to a healthy lifestyle
were discussed. The interventionist helped establish specific, measurable, attainable,
realistic, time oriented goals, and helped identify potential barriers (and strategies to
over-come perceived barriers) in order to reach a desired goal. Setting rewards for goal
accomplishment was strategically designed for extrinsic motivation. Information about
joining Wake Forest University’s Healthy Lifestyle Exercise Program was provided, and
participants were encouraged to join and continue exercising. In addition, participants
were asked to establish nutrition and exercise goals following the end of the study in
order to make mindful healthy behavior choices.
Phone Calls/Emails/Texts
Supporter phone calls, texts, or emails were performed between intervention
sessions in order to enhance adherence. Phone calls were scheduled to occur at a
convenient time for the participant or an email/text was sent for the participant to respond
at their easiest convenience. The purpose of the phone call/text/email was to stay in
touch with the participant and to answer any questions/concerns about the education
material. In addition, the participants were reminded to track their nutrition and physical
activity in order to achieve their goals.
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Analytic Plan
The primary aim of this study was to determine the feasibility of a weight
management intervention in relation to recruiting and consenting women with breast
cancer who are undergoing active chemotherapy. Feasibility was determined by
examining recruitment, attendance and dropout rates, accrual rate, satisfaction with the
program, and barriers to attendance. Descriptive statistics were used to describe the
sample and variables of interest. The data were visually checked for normality. To obtain
preliminary data on the effectiveness of a weight management intervention, repeatedmeasures analysis of variance (ANOVA) was employed. Investigated preliminary
outcomes were grouped into three categories, including (1) self-reported days per week
of moderate physical activity participation, average daily steps and daily minutes of
moderate-vigorous activity for physical activity behaviors, (2) daily caloric intake for
dietary behaviors, and (3) BMI and %-body fat for body composition
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RESULTS
Feasibility
Feasibility was determined by recruitment, accrual, attendance rates, barriers to
attendance, adverse events, and satisfaction with the program. Recruitment rate was a
percentage defined by the number of eligible women that agreed to consent into the
program, divided by the total number of physician referrals screened for eligibility.
Adherence was determined by the number of testing visits and sessions completed over
the number of sessions prescribed. Additionally, program satisfaction and barriers to
attendance were documented.
Recruitment
Over the course of 22-months (November 24th, 2013 to October 1st, 2015), there
were 54 eligible-referred patients who met all of the study’s inclusion criteria (stage I-IV
breast cancer, within their first 2-cycles of chemotherapy, BMI > 20 kg/m2, physician
referral, age >18 years). All 54 women referred from their primary-physicians were
contacted by the study coordinator. Twenty out of the eligible 54 women agreed to
consent and participate in the study and signed the IRB approved informed consent at
Wake Forest Baptist Medical Center and Novant Health.
Figure 1 provides details of recruitment rate, accrual rate, and eligible patients.
Over the course of 22 months, accrual rate was calculated as 1.25 and 0.68 participants
per month at Novant and Wake Forest Baptist Medical Center, respectively. Documented
barriers to recruitment include being too sick to participate, expressed lack of interest,
inconvenience/travel time, poor timing of intervention, and too much time commitment
(refer to Figure 2).
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Table 1. Participant recruitment and accrual rate.

Recruitment Site
Novant Health
Wake Forest
Total

Eligible
n (months)
15 (4)
39 (22)
54 (22)

Consented (n)

Recruitment Rate (%)
# consented
# eligible

Accrual Rate
(persons per
month)

5
15
20

33%
39%
37%

1.25
0.68
0.91

Figure 2. Barriers to recruitment.
Too Sick
8%
Inconvenience/
Travel Time
19%

Time
Commitment
19%

Lack of
Interest
46%

Timing of
Intervention
8%

Adherence and Adverse Events
Figure 3 displays the intervention session adherence rates. One woman dropped
out of the study after her first education session and was not included in the statistical
analysis. Due to open enrollment of the study, the women are currently at different points
of the intervention. Nineteen participants have completed the 3-month testing visit, 18 of
the 19 women (95%) have completed the 6-month testing visit, and 10 completed their
12-month testing visit. Eighteen of the 19 women (95%) completed all of the intervention
sessions (one woman completed 3 out of the four sessions). Booster-sessions (phone
call/email/text) adherence ranged from 79% to 84%. Reported barriers to adherence
included poor cellular/internet service (47%), could not contact (36%), car accidents
(6%), death in family (6%), and neutropenia (6%) (see Figure 4). No adverse events were
reported.
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Figure 3. Testing Visit and Intervention Adherence.

Figure 4. Barriers to adherence.
Could Not
Contact
36%

Poor
Cellular/Internet
Service
47%

Neutropenia
6%
Death in
Family
Car
6% Accidents
6%

Evaluation of the Healthy Lifestyle Intervention
An evaluation was administered during the 3-month testing visit asking the
participants to provide feedback about the Healthy Lifestyle Intervention. All 19 women
completed the form. This evaluation was given in order to help understand the
effectiveness of the sessions and overall satisfaction the program. Responses ranged from
0 “not at all” to 4 “very much.” Table 2 shows their feedback, with average scores falling
at the high end of the scale.
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Table 2. Healthy Lifestyle Program Evaluation.
Question
I liked the educational program overall.
The educational program was helpful to me.
I plan to continue what I learned.
I plan to start or continue to practice another
type of physical activity.
The interventionist was competent.
The interventionist was sensitive.
The interventionist made learning about
health enjoyable.

Mean
3.7
3.6
3.6
3.5

Response
SD
0.6
0.6
0.5
0.5

Range
2-4
2-4
3-4
3-4

3.9
3.8
3.8

0.3
0.4
0.4

3-4
3-4
3-4

Additionally, participants responded with constructional feedback about their
views of the program. The following are a few examples: “I liked how the information
was grouped into sessions ending with goals and steps for next time.” “I was motivated to
exercise!” “Kept me focused on activity goals and importance while feeling poorly.”
“This is a great study.” “It is an eye opener to the importance of my health long term.” “I
would like to suggest maybe an online check in weekly/biweekly with points to make it
fun!” “I am glad this was available to me and hope it continues for others.” “This is a
good program and helped me get through this rough time by focusing on my health and
goals.” “I would recommend it to others.” “I learned that exercise and nutrition are interconnected and I need and want to stay focused on them to become healthier and to
continue to lose weight in a healthy manner.”
Participant Characteristics
There were a total of 19 participants included in this study analysis. See Table 3
for participant demographic characteristics. All participants were non-Hispanic females.
Eighteen (95%) women were white/Caucasian and one (5%) woman was AfricanAmerican/black. Sixteen (84%) of the women were either presently married or living in a
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marriage-like relationship, and 19 (100%) had finished some college education or higher.
The majority of these women were either employed part- or full time (68%).
Table 3. Participant demographics.
N (%)
Race
Caucasian/White
African American/Black
Ethnicity
Non-Hispanic
Marital status
Never Married
Presently Married
Living in a Marriage-Like
Relationship
Divorced/Separated
Education
High School Diploma or
G.E.D.
Some College or
Professional School After
H.S.
A.D., Business Training
and College
Master’s Degree
Employment Status
Unemployed, Disabled,
or Unable to Work
Retired
Employed Full-Time
Employed Part-Time
Full-Time Homemaker

18 (95%)
1 (5%)
19
2 (11%)
14 (74%)
2 (11%)
1 (5%)
0 (0%)
5 (26%)

11 (58%)
3 (19%)
2 (11%)
2 (11%)
11 (58%)
2 (11%)
2 (11%)

The age of the women ranged from 30 to 64 years with a mean of 50.7±10. 4
years. More than half of the participants were post-menopausal (63%). The mean body
weight was 71.5 kg ± 12.2 kg. Many patients had a variety of comorbidities such as
hypertension, hyperlipidemia, hyper/hypothyroidism, migraine head-aches, and
cardiovascular complications. Baseline heath characteristics and comorbidities are
described in Table 4.
41

Table 4. Baseline health characteristics and comorbidities.
Mean
SD
Health Characteristics
N (%)
Age (yrs)
19
50.7
10.4
Weight (kg)
19
71.5
12.2
Height (m)
19
1.7
0.02
Menopause Status (yrs) 12 (63%)
50.4
2.8
Comorbidities
Arthritis
6 (32%)
Hypertension
5 (26%)
Hyperlipidemia
4 (21%)
Asthma
3 (16%)
Hyperthyroidism
1 (5%)
Hypothyroidism
2 (11%)
Ulcers/Diverticulitis
4 (21%)
Gallbladder Disease/
3 (16%)
Cholecystectomy
Migraine Headaches
5 (26%)
Blood Clots
3 (16%)
Heart murmur
2 (11%)

Range
30-64
52.7-90.0
1.52-1.76
47-57

The severity of cancer varied from Stage 1 to Stage 3A. The majority of the
participants had Stage 2A (32%), followed by Stage 1 cancer (29%). Two participants’
stages of disease were unknown. Eleven participants received a lumpectomy, and 9
received a mastectomy. Of the 19 surgical procedures, 8 were followed by reconstruction
surgery. None of the participants had received radiation at the time of the study. See
Table 5 for cancer and treatment characteristics.
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Table 5. Cancer and treatment
characteristics.
Characteristics
n (%)
Stage of Cancer
1
5 (29%)
1B
1 (6%)
2
1 (6%)
2A
6 (32%)
2B
1 (6%)
3
2 (12%)
3A
1 (5%)
Unknown
2 (11%)
Type of Surgery
Lumpectomy
11 (58%)
Mastectomy
8.9 (47%)
Reconstruction
8 (42%)
19 (100%)
Chemotherapy
Neoadjuvant
3 (16%)
Adjuvant
16 (84%)
Radiation Therapy 0 (0%)
Outcome Variables at Baseline
Table 6 reports the calculated means and standard deviations at baseline for the
outcome variables of interest examining body composition (BMI, body-fat percentage),
physical activity (steps/day, minutes/day of moderate-vigorous activity, Godin’s selfreported days/week of moderate physical activity participation), and energy intake. The
average BMI was 26.4± 4.6 kg/m2 at baseline, with the majority of the population
classified as overweight. Percent body-fat was measured from DXA scans. At baseline,
the women’s average body composition was 40.0±6.6% body-fat. Physical activity was
assessed via the Godin physical activity questionnaire (self-report), and Lifecorder EX
accelerometer. The average days per week patients reported engaging in moderate
physical activity was 1. 5±1.9 days/week. On average, the women were walking
approximately 5095±1652 steps/day, and performed active 13.8±10.6 MVPA
minutes/day indicating that ACSM Physical Activity Guidelines were not being met.
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Daily caloric intake was measured from the 3-day food log record. On average, these
women consumed roughly 1554±343 kilocalories per day.
Table 6. Outcome variables at baseline.
Mean

SD

Range

26.4
40.1
71.5

4.6
6.6
12.2

20.0-33.0
26.0 -51.0
52.7-90.0

5095

1652

2478-8138

13.8

10.6

4.0-44.0

Moderate
days/week
Dietary Intake

1.45

1.92

0.0-7.00

Kcals/day

1554

343

831-2052

Body
Composition
BMI (kg/m2)
% Body Fat
Weight (kg)
Accelerometer
Steps/day
Min/day
MVPA
Godin’s LTPA

Weight Maintenance
This study is still ongoing and only 10 of the women have completed 12-month
follow-up at this time. Therefore, only the 18 women who had baseline, 3-month, and 6month testing visits were included in the exploratory analysis of intervention effects on
study outcomes. A series of preliminary analyses were conducted to examine the effect of
the weight management intervention on physical activity and dietary behaviors, as well as
body composition.
Physical Activity Behaviors
There was a significant main effect for time on the Godin self-report measure of
moderate days per week of physical activity participation (F (1, 2) = 5.25, p = 0.01).
Eighteen women had complete data across the 3 time-points with mean reported days per
week of moderate physical activity of 1.4 ± 2.0 days/week at baseline, 2.5 ± 2.4

44

days/week at 3-months, and 3.1 ± 1.8 days/week at 6-months. One woman was missing
data due to lost to follow-up at 6-month testing visit. Pairwise comparisons revealed that
reported days of moderate physical activity significantly increased from baseline to the
six-month time point (see Figure 5).
Seven women had complete accelerometer data at all 3 time points. Reasons for
missing data included refusing to wear accelerometer, forgetting to wear it at home, or
lost in mail. The mean steps per day over the 3 time points were 6010 ± 1067 steps/day at
baseline, 5732 ± 2058 steps/day at 3-months, and 7580 ± 2435 steps/day at 6-months.
Although there was no significant change in amount of steps taken per day (F (1, 2) =
1.95, p = .185) over the three time points, steps per day tended to increase from three to
six months (see Figure 6). There was, however, a significant main effect for change in
minutes per day of moderate-vigorous activity on the accelerometer (F (1, 2) = – 4.21, p
= .041), with significant change from month three to month six (see Figure 7). The mean
minutes of moderate-vigorous activity included 19.4 ± 12.7 minutes/day at baseline, 13.6
± 9.0 minutes/day at 3-months and 24.0 ± 10.0 minutes/day at 6-months.
Dietary Behaviors
Eight women had completed the 3-day food log at all 3 time-points. Reported
reasons for missing data include not turning one in, lost in the mail, and refusal to
complete the food log. The mean daily caloric intake across the 3 time points were 1595
± 376 kcal/day at baseline, 1528 ± 405 kcal/day at 3-months, and 1259 ± 196 kcal/day at
6-months. There was no significant change in amount of calories consumed per day
(F (1, 2) = 2.77, p = .097) over the three time points. There was, however, a decreased
caloric consumption from three to six months (see Figure 8).
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Body Composition
Statistical significance was not achieved for change in body weight over the three
time points (F (1, 2) = .340, p = .714) (see Figure 9). Eighteen women had body weight
assessed over the 3 time points with a mean weight of 70.6kg ± 12.0kg at baseline,
70.4kg ± 10.5 kg at 3-months, and 70.1 kg ± 9.9 kg at 6-months. One woman was
missing data due to lost to follow-up. There was no change in BMI over the three time
points as well (F (1, 2) = .563, p = .575) with a mean BMI of 26.0 ± 4.6 at baseline,
26.3 ± 4.4 at 3-months, and 25.9 ± 4.2 at 6-months.
Percent body-fat was not assessed at the 3-month testing visit via DXA, therefore
a paired-samples t-test was conducted to examine change in % body-fat from baseline to
6-months. There was no significant changes in % body-fat over the two time points
(t = -.811, p = .429) (see Figure 10). Seventeen women had a DXA scan at the 2 time
points, with a mean body fat of 40.1% ± 6.5% at baseline and 41.3% ± 7.2% at 6-months.
Two women were missing data because one testing visit was completed at the cancer
center, and the other was lost to follow-up.
Figure 5. Godin’s self-reported levels of moderate
physical activity participation.
*

* p < .05
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Figure 6. Participants average steps per day.

Figure 7. Participants reported minutes of MVPA per day.
*

*

* p < .05
Figure 8. Changes in dietary intake.
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Figure 9. Changes in body weight.

Figure 10. Changes in % body fat.
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DISCUSSION
Breast cancer is the most common type of female cancer globally and nationwide.
Fortunately, advancements in medical technology allow for earlier detection and
treatments to enhance survival. However, many of these women experience residual
adverse side effects which negatively impact physical activity levels and dietary
behaviors associated with weight gain. Providing patients with informative tools and
strategies in reference to dietary and exercise behaviors during active time of treatment to
help with weight maintenance should be beneficial. Although an array of research has
examined weight management for women with breast cancer, most studies intervene once
treatment was complete. Additionally, there is little research to examine interventions
based on theoretical frameworks to promote behavioral changes. To our knowledge this
is the only study that incorporates a theoretical framework to promote diet and exercise
behavior changes for women with breast cancer during active chemotherapy treatment.
Measures at Baseline
Our study population was a combination of pre- and post-menopausal, primarily
white/Caucasian, well-educated women (all receiving active chemotherapy treatment)
with an average BMI of 26.3 kg/m2 and 40% body fat at baseline. Body composition at
baseline was very similar to the participants in Irwin et al’s (2009) 41% body fat,
indicating subjects were obese.
Specifically, two key factors in weight management that have been expressed in
the literature include both physical activity and dietary behaviors. Cancer impacts each
woman differently due to a wide range of variability (including disease stage, severity,
and treatment), which may hinder meeting the national physical activity guidelines. In
response both the American Cancer Society and American College of Sports Medicine
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encourage focusing on daily lifestyle physical activity, avoiding sedentary behaviors as
tolerated (ACSM 2010; ACS 2012). The women were approximately 51 years of age and
did not meet the age-related ACSM National Physical Activity Recommendations.
Results from baseline accelerometer data show that the women in this study engaged in
approximately 5100 steps per day at baseline, and only performed 14 minutes of
moderate-vigorous activity per day (about 96.5 minutes/week). Additionally, women
reported that they engaged only in about 1.5 days per week of moderate physical activity.
These physical activity levels fall below the recommended physical activity guidelines.
Compared to the literature, the women in this study were not meeting the recommended
150 minutes/week of moderate aerobic activity and 2-3 days/week of strength training at
baseline (ACSM, 2010; ACS, 2012).
Fortunately, it has been broadly accepted that consuming a well-balanced diet of
adequate nutritious foods (vegetables, fruits, whole grains, and lean protein) has
beneficial effects to one’s caloric consumption and health (Pierce et al, 2007). Although
this study did not differentiate between macronutrients in the diet, participants reported
consuming about 1500 kcal/day which is similar to baseline levels reported in Irwin et al
(2005), which is considered lower than the recommended range of 1600 – 1800 kcal/day
for women aged in their 50’s (CDC, 2015).
Feasibility
Compared to the literature, this study is one of few that examines a theoreticallybased weight maintenance intervention during active chemotherapy treatment. This
study’s recruitment rate (35%) was substantially below the rates reported in the weight
maintenance intervention literature. Two studies in particular conducted by Demark-
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Wahnefried et al (2008) and Broderick et al (2013) both obtained high recruitment rates
of 60-81%. However, both of these studies targeted all women post-treatment 
our study recruited women during active treatment. Of the few studies with interventions
during active treatment, our recruitment rate was very comparable to the literature.
Anderson et al (2012), Demark-Wahnefried et al (2002), and Courneya et al (2013) all
obtained a recruitment rate of 25% (Anderson et al, 2012) to 41% (Courneya et al, 2013).
The accrual rate was approximately one participant per month which achieved our goal of
20 patients in 22 months. These results compare favorably to the literature. Considering
the population and timing of this intervention, these rates suggest that recruitment is
feasible.
Battle with recruitment is not unique. Travier and colleagues (2014) found that
nearly 62% of women approached for participation declined due to lack of time to
participate, feeling overwhelmed, or reported family issues. In additional studies, patients
refused participation based on travel requirements, family obligations, time constraints,
feeling too sick, or lack of desire (Demark-Wahnefried et al, 2008; Courneya et al 2013,
Penttinen et al, 2009; Anderson et al, 2012). These explanations were similar to
recruitment barriers for this intervention. Based on the evidence in the literature, location
is important for recruitment and adherence in this population suggesting that program
flexibility and home-based interventions are necessary.
The study’s adherence rate (94-100%) was exceptionally high with a very low
drop-out rate compared to adherence rates reported in the literature (71-80%) (DemarkWahnefried et al, 2008, Anderson et al, 2012, Travier et al, 2014). This is noteworthy,
considering these women’s demanding daily schedules of appointments and obligations.
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Chemotherapy is a very demanding, taxing time in a patient’s life. The fact that the
women in this study had an outstanding adherence rate may indicate that the intervention
was important to the women, and that flexibility and timing is very beneficial and
important for consideration.
Participants’ reported overall high satisfaction with the program, and reported that
the intervention assisted them with coping and improved self-worth during this chapter of
their life. Additionally, it was reported that participants were incorporating the dietary
and physical activity education learned throughout the intervention into their daily
lifestyle. A major piece regarding feasibility for this intervention was the feedback from
the women. Overall, the women enjoyed the one-on-one intervention sessions tailored for
their needs and developed a strong rapport with the interventionist. Participants learned to
make conscious alterations in their thoughts, empowering them to take control over their
feelings and self, outside a medical situation they cannot control.
Participants provided positive feedback and excellent overall satisfaction with the
program. Many reported that they would recommend this program to other women
diagnosed with breast cancer, and found it very beneficial. Results showed excellent
adherence rates, no reported adverse events, and adequate overall patient interest. Taking
into consideration the positive feedback, program flexibility, and promising initial results,
it is concluded that the current intervention is feasible for breast cancer survivors
undergoing active chemotherapy. Moreover the intervention yielded positive preliminary
effects on physical activity levels, dietary behaviors and weight maintenance which
deserves greater attention.
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Intervention Effects on Outcome Variables
This was a pilot study since there has been little research reported in the literature
that intervenes during treatment on weight maintenance. As opposed to weight
maintenance, weight loss was the primary outcome in previous studies during active
chemotherapy. Although participants initially experienced minor weight changes, the
interventions were particularly short in duration, and body weight rebounded back to
baseline weight with some additional weight gain reported (Demark-Wahnefried, 2002;
Knobf et al, 2008). Thompson et al (2015) initially saw weight loss, however no
measures were significant at 6 month follow-up. In addition, there was no theoretical
framework behind their intervention and adherence was not promoted once the programs
were completed. Therefore, the results from the current study will provide preliminary
data examining how a weight maintenance intervention built on social cognitive theory
impacts physical activity and dietary behaviors and body composition during active
treatment for breast cancer.
Physical Activity
Reported days of moderate physical activity participation significantly increased
from baseline to six-months. This finding combined with the significantly greater minutes
per day of moderate-vigorous activity on the accelerometer leads us to consider the
impact of the intervention on physical activity participation. Irwin et al (2009) reported
similar findings of significant increases in physical activity above baseline after a 6month physical activity intervention.
Interestingly, statistical significance was achieved for moderate-vigorous physical
activity from 3-months to 6-months, with a descending trend within the timeframe of
baseline to 3-months. Potentially, this negative trend could have been a result from the
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adverse side effects experienced during chemotherapy. At baseline, the women were
within the first 2 rounds of treatment and may have not experienced the magnitude of the
side effects at that point in time, which could have impacted overall physical activity. In
this study, women were educated on the importance and benefits of physical activity on
weight management, cardiovascular health, and coping with treatment symptoms.
Although there was no significant change in amount of steps taken per day over
the three time points, there is evidence to suggest that the women engaged in higher
moderate-intensities of physical activity when they were up and moving, compared to
baseline. Potentially, the women understood the benefits of moderate activity on reducing
side-effects of fatigue, and improving overall-wellbeing during chemotherapy reporting
positive feedback such as “[this intervention] kept me focused on activity goals and
importance while feeling poorly” and “I was motivated to exercise”. At the 3-month
testing visit the women averaged 13 minutes MVPA per day (< 100 minutes
MVPA/week) and were not meeting the ACSM National Guidelines. However, the
women at 6-month follow-up increased their activity to an average 24 minutes of MVPA
per day (> 150 MVPA minutes/week) meeting the ACSM Physical Activity Guidelines,
indicating a positive effect from the intervention.
Dietary Behaviors
There was no significant change in amount of calories consumed per day from
baseline to six months. However, it is important to note that there was decreased caloric
consumption from three to six months. It is important to remember that the goal of the
THRIVE intervention was to provide education for these women during treatment for
weight maintenance, indicating a balance of caloric intake and caloric expenditure. The
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caloric intake did not statistically increase over time which indicates no change from
baseline in caloric intake to promote weight management, which was the goal of this
study. It is unrealistic to ask these women to restrict calories to lose weight at this point
of time in their life, when they are combatting weight gain. Therefore, a realistic goal of
maintaining the same caloric intake of 1,500 kilocalories per day reported at baseline is
feasible during chemotherapy, particularly with changes in appetite. Although DemarkWahnefried et al (2008) and Travier et al (2014) reported a 25% reduction in caloric
intake, this decrease was not maintained at program completion.
Body Composition
Results of both weight and percent body fat remained stable with no statistical
significance of change achieved over the three time points. This is noteworthy,
considering the primary goal of the study was for weight maintenance and is in contrast
to the literature that reports statistically significant weight-gains ranging from +1.7 kg to
4.7 kg after diagnosis (Irwin et al, 2005; Thompson et al, 2009). Lui et al (2014) saw
similar changes, reporting a 2.6 kg weight gain within the first 6 months post-diagnosis.
Sarcopenic obesity occurs when muscle mass is replaced by fat mass, which is commonly
reported in this population. Reduced lean body mass is associated with a lowered
metabolic rate at rest (Demark-Wahnefried et al, 2001; Kumar et al, 2000). The fact that
the women had no change in body weight and body fat during chemotherapy is an
important finding to report.
Weight Maintenance
The primary focus of this intervention was weight maintenance through dietary
and physical activity education during active chemotherapy treatment. The trends
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observed in stable body weight, % body-fat, and stable caloric intake deserves greater
attention, potentially indicating the intervention’s beneficial effects on maintenance of
weight during chemotherapy. Additionally, it is important to note that the goal of the
intervention to increase physical activity behaviors was met for both self-reported
moderate physical activity and accelerometer recorded moderate-vigorous activity levels.
Limitations and Future Directions
This study adds important findings to the literature and provide preliminary
effects of a theoretically-based weight maintenance intervention for breast cancer
survivors undergoing chemotherapy. However, when examining the outcomes of this
study it is important to consider several limitations.
Because this is a pilot study to assess feasibility, it lacked a control group. Control
groups are essential to determine whether differences in effects can be attributed to the
active intervention and can control for covariates that potentially impact the
intervention’s results. Additionally, absence of a control group does not allow inferences
to be concluded about differences seen in participants over time.
Although this study is currently ongoing, the consequence of a small sample size
compromises our statistical power to detect differences in the data. Additionally,
generalizability is limited by both the small sample size and volunteer bias. Our sample
included white/Caucasian, educated women which does not take into consideration race
or demographic effects compared to other groups thereby restricting this sample from a
demographic standpoint. Self-reported measures of behavior are always important to take
into consideration due to recall bias and the tendency to overestimate.
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Furthermore, although participants had high adherence to intervention sessions
and testing visits, scheduling was affected by barriers to adherence as reported above.
Although the intervention was designed to align with the chemotherapy regimen, it was
only 12 weeks and perhaps too short to impact behavior changes for body weight over
time.
Recruitment for this study is currently ongoing and is striving to reach the study
goal by the end of spring 2016. This study provides an excellent foundation for future
studies, with positive participant feedback and preliminary data. Future randomized
clinical trials with control groups and larger samples need to be developed with longer
follow-up times. Furthermore, it was reported by the participants that the accelerometer
was not comfortable nor fashionable, which means future studies should potentially
examine other modern, up-to-date devices such as wrist accelerometers or clips to undergarments.
Implications
Breast cancer is the most common type of female cancer, affecting every 1 in 8
women in their lifetime. Many of these women experience detrimental side effects that
negatively impact physical activity levels and dietary behaviors associated with weight
gain. Recurrence, mortality, and other chronic diseases are a major risk for these women
due to weight gains associated with physical inactivity and poor-dietary behaviors.
Implementing a theoretically-based intervention as described in this study for weight
management during chemotherapy may be beneficial to one’s health and lifestyle
behaviors. Improving participation in physical activity and proper nutrition for women
who are undergoing active chemotherapy treatment may improve prognosis status, wellbeing, and overall quality of life.
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Comprehensive Cancer of Wake Forest University
CCCWFU # _________
Adult Consent Form
Version: 03.25.14
Section on Hematology and Oncology
TAKING HEALTH REALIZATION INTO VALUED EATING AND EXERCISE
(THRIVE)
Informed Consent Form to Participate in Research
Shannon Mihalko, PhD, Co-Principal Investigator
Julia Lawrence, DO, Co-Principal Investigator
INTRODUCTION
You are invited to be in a research study. Research studies are designed to gain scientific
knowledge that may help other people in the future. You are being asked to take part in
this study because you have recently been diagnosed with breast cancer and are receiving
(or scheduled to receive) chemotherapy to treat your cancer. Your participation is
voluntary. Please take your time in making your decision as to whether or not you wish to
participate. Ask your study doctor or the study staff to explain any words or information
contained in this informed consent document that you do not understand. You may also
discuss the study with your friends and family.
WHY IS THIS STUDY BEING DONE?
This study is being done to determine if women who are receiving chemotherapy for
breast cancer are willing to participate in and complete a weight management program.
HOW MANY PEOPLE WILL TAKE PART IN THE STUDY?
Approximately 20 people at Wake Forest Baptist Health will take part in this study.
WHAT IS INVOLVED IN THE STUDY?
During this study, you will have seven in-person meetings with members of the study
team, and you will receive three phone calls. The in-person meetings are divided up into
two categories: testing visits and educational sessions. You will complete three testing
visits and four educational visits. The details of these visits are provided below.
Testing Visits
If you decide to take part in this study, you will be asked to provide your demographic
information and medical history. You will then complete several assessments and
procedures at these four times: your initial testing visit, 12 to 16 weeks after your initial
testing visit, 20 to 24 weeks after the first visit and 12 months after the first visit. Below
is an overview of the tests and
WFU School of Medicine
Institutional Review Board
IRB Number: IRB00025131
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procedures:
 You will undergo a dual-energy x-ray absorptiometry scan (“DXA scan”). A
DXA scan is a painless type of x-ray that measures the amount of muscle, bone,
and fat in your body. This DXA scan will take approximately 30 minutes to
complete. This scan will only be performed at your first, third and fourth visit.
 You will have your body mass index (“BMI”) and your waist-to-hip ratio
determined. BMI is a number that is based on height and weight. Waist-to-hip
ratio is a number that is determined by dividing the circumference of the waist by
the circumference of the hips. Both BMI and waist-to-hip ratio are used to
determine if someone is underweight, normal weight, overweight, or obese.
 You will be asked to walk on a long, unobstructed track from end to end – at your
own pace – for 6 minutes.
 You will be given an accelerometer and instructed how to use and wear the
device. An accelerometer is a small portable device that measures the intensity
and frequency of physical activity. You will be asked to wear the accelerometer
for one week, at which point you will return it (either in person or via postagepaid mail) to the study staff.
 You will be asked to complete nine brief questionnaires with paper and pen. Each
questionnaire will measure one or more of the following: your current level of
physical activity, stress level, quality of life, fatigue, diet, mental status, overall
health status, and social support. All together, these questionnaires will take
approximately 30 to 45 minutes to complete. At the end of your final testing visit,
you will also be asked to complete an evaluation of your experiences in this study.
This questionnaire will take less than 10 minutes to complete.
Educational Sessions
In addition to the tests and procedures described above, you will be asked to participate in
four separate educational sessions over the course of 12 weeks. These educational
sessions will be scheduled to occur in between your testing visits (described above).
During each session, you will meet one-on-one with a member of the study staff who has
experience and training in physical activity, nutrition, and psychology. Each session will
last between 30 and 60 minutes. For your convenience, you may complete these sessions
at the Department of Health and Exercise Science at the Reynolda Campus of Wake
Forest University, the Health and Exercise Science Clinical Research Center, or in the
oncology clinic at Wake Forest Baptist Health.
During Session One, you will discuss physical activity, exercise, and diet. You will be
asked to write down all foods and beverages that you eat or drink until your next
education session, and you will be asked to bring the log to your next educational session.
During Session Two, you will review your food and drink log with the study staff
member. You will also discuss physical activity, exercise, and diet again. In addition, you
will be given a pedometer and a pedometer log. A pedometer is a small removable device
that records the number of steps a person takes.
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You will be provided with instructions for how to complete the pedometer log and where
to place it on your body. Finally, you will be asked to participate in at least 30 minutes of
physical activity exercises each day until your next education session. You will be
allowed to break the 30 minutes up into 3 10-minute sessions if you choose.
During Session Three, you will again discuss diet, exercise, and physical activity. You
will also receive resistance bands to help with strength training. The study staff member
will demonstrate how to use them properly, as well as how to record your exercise
activities in a log similar to your food log.
During Session Four, you will review the first three educational sessions, and discuss
factors that can affect exercise and diet choices. At that time, you will also receive
information regarding an exercise program offered through Wake Forest University.
Phone Calls
At the end of each education session, you will schedule a convenient time for the study
staff member to contact you by phone before your next session. These phone calls will be
used to answer any questions you might have about the information you learned in the
previous session, as well as to check on your progress with the logs and achieving your
goals.
It is important to note, however, that you can always contact the study staff with
questions at any time. Contact information is listed toward the end of this consent form in
the section titled “Who Do I call if I Have Questions or Problems?”
HOW LONG WILL I BE IN THE STUDY?
You will be in the study for about one year. You can stop participating at any time. If you
decide to stop participating in the study we encourage you to talk to the investigators or
study staff first to learn about any potential health or safety consequences.
WHAT ARE THE RISKS OF THE STUDY?
Risks Associated with DXA Scans
The main risk associated with this study is exposure to radiation from the three DXA
scans that will be performed. However, this risk is small and is similar to the radiation
you would receive from a regular x-ray. The amount of radiation that is received from all
three DXA scans is 3 millirem. This is equal to slightly less than 1% (0.83%) of the
amount of natural background radiation that the average person in the United States
receives each day. The annual background radiation the average person receives each
year in the United States is 360 millirem. The risk of this procedure is small. Other than
minimal exposure to radiation, there are no risks associated with DXA scans.
Risks Associated with Exercise
You may experience muscle or joint soreness following the 6 minute walk and/or
participation in exercise.
WFU School of Medicine
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These symptoms usually go away quickly and are typically not serious. It is possible to
have a more serious injury, such as a torn ligament or sprain, but this is extremely rare.
Each test you undergo will be monitored very closely to ensure your safety. There is a
slight risk of falling during the walking portion of testing and participation in exercise.
However, study personnel will take all possible precautions to prevent these negative
effects. If at any time you develop pain and/or swelling in a particular area while
performing the strength training exercises, your doctor will be notified immediately.
Risks Associated with Questionnaires and Educational Sessions
In order to complete the questionnaires and discuss your personal health and fitness
information during the educational sessions, you may provide information that you
consider confidential or private. All sessions will be conducted in a private location, and
efforts will be made to keep all of your information safe, by coding research records, and
allowing only authorized personnel access to those records.
ARE THERE BENEFITS TO TAKING PART IN THE STUDY?
If you agree to take part in this study, there may or may not be direct benefit to you. We
hope the information learned from this study will benefit other people in the future. The
benefits of participating in this study may be: weight maintenance, decreased stress,
decreased fatigue, improvement in depression, increased physical activity, and
improvements in health-related quality of life.
WHAT OTHER CHOICES ARE THERE?
This is not a treatment study. Your alternative is to not participate in this study.
WHAT ABOUT MY HEALTH INFORMATION?
In this research study, any new information we collect from you and/or information we
get from your medical records or other facilities about your health or behaviors is
considered Protected Health Information. The information we will collect for this
research study includes: medical history, demographics, BMI, DXA, waist-to-hip
ratio, results from questionnaires and assessments, accelerometer and pedometer
data, and your evaluation of the study.
We will make every effort to keep your Protected Health Information private. We will
store records of your Protected Health Information in a cabinet in a locked office or on a
password protected computer. Only the following people or organizations will be granted
access to your Protected Health Information:
1. The study investigator and his/her staff, or others at Wake Forest University
Health Sciences who oversee research
2. Other people or laboratories providing services for this research project on behalf
of Wake Forest University Health Sciences and Wake Forest University Baptist
Medical Center. If required by law or court order, we might also have to share
your Protected Health Information with a judge, law enforcement officer,
government agencies, or others.
WFU School of Medicine
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If your Protected Health Information is shared with any of these groups it may no longer
be protected by federal or state law.
Any Protected Health Information collected from you in this study that is maintained in
the research records will be kept for at least six years after the study is finished. At that
time any research information not already in your medical record will either be destroyed
or it will be deidentified. You will not be able to obtain a copy of your Protected Health
Information in the research records until all activities in the study are completely
finished.
You can tell Dr. Shannon Mihalko that you want to take away your permission to use
and share your Protected Health Information at any time by sending a letter to this
address:
Shannon Mihalko, PhD
Wake Forest University
Department of Health and Exercise Science
P.O. Box 7868
Winston-Salem, NC 27109-7868
However, if you take away permission to use your Protected Health Information you will
not be able to be in the study any longer. We will stop collecting any more information
about you, but any information we have already collected can still be used for the
purposes of the research study.
By signing this form you give us permission to use your Protected Health Information for
this study.
If you choose to participate in this study, your medical record at Wake Forest University
Baptist Medical Center will indicate that you are enrolled in a clinical trial. Information
about the research and any medications or devices you are being given as a participant
may also be included in your medical record. This part of the medical record will only be
available to people who have authorized access to your medical record. If you are not a
patient at this Medical Center, a medical record will be created for you anyway to ensure
that this important information is available to doctors in case of an emergency.
A description of this clinical trial will be available on http://www.ClinicalTrials.gov, as
required by U.S. Law. This website will not include information that can identify you. At
most, the website will include a summary of the results. You can search this Web site at
any time.
WHAT ARE THE COSTS?
There are no costs to you for taking part in this study. All study costs, including any
study medications and procedures related directly to the study, will be paid for by the
study. Costs for your regular medical care,
WFU School of Medicine
which are not related to this study, will be your
Institutional Review Board
own responsibility.
IRB Number: IRB00025131
Meeting Date Approved 4/2/2014
Version Valid Until: 10/27/2014
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WILL YOU BE PAID FOR PARTICIPATING?
Upon completion of your final testing visit, you will receive a $25 gift card as well as the
pedometer you received to use during the study.
WHO IS SPONSORING THIS STUDY?
This study is being sponsored by the Office of Research and Sponsored Programs at
Wake Forest University. The sponsor is providing money or other support to Wake Forest
University Health Sciences to help conduct this study.
WHAT HAPPENS IF YOU EXPERIENCE AN INJURY OR ILLNESS AS A
RESULT OF PARTICIPATING IN THIS STUDY?
Should you experience a physical injury or illness as a direct result of your participation
in this study, Wake Forest University School of Medicine maintains limited research
insurance coverage for the usual and customary medical fees for reasonable and
necessary treatment of such injuries or illnesses. To the extent research insurance
coverage is available under this policy the reasonable costs of these necessary medical
services will be paid, up to a maximum of $25,000. Wake Forest University Baptist
Medical Center holds the insurance policy for this coverage. It provides a maximum of
$25,000 coverage for each claim and is limited to a total of $250,000 for all claims in any
one year. The Wake Forest University School of Medicine, and the North Carolina
Baptist Hospitals, Incorporated do not assume responsibility to pay for these medical
services or to provide any other compensation for such injury or illness. Additional
information may be obtained from the Medical Center’s Director of Risk and Insurance
Management, at (336) 716-3467.
If you are injured, the insurer may require information such as your name, social security
number, and date of birth in order to pay for your care. This is because the insurer is
required by law to report any payments made to cover the care of any persons who are
members of a government insurance plan to the Department of Health and Human
Services.
You do not give up any legal rights as a research participant by signing this consent form.
For more information on medical treatment for research related injuries or to report a
study related illness, adverse event, or injury you should call Dr. Shannon Mihalko at
336-758-1945.
WHAT ARE MY RIGHTS AS A RESEARCH STUDY PARTICIPANT?
Taking part in this study is voluntary. You may choose not to take part or you may leave
the study at any time. Refusing to participate or leaving the study will not result in any
penalty or loss of benefits to which you are entitled. If you decide to stop participating in
the study we encourage you to talk to the investigators or study staff first to learn about
any potential health or safety consequences. The investigators also have the right to stop
your participation in the study at any time.
WFU School of Medicine
Institutional Review Board
IRB Number: IRB00025131
Meeting Date Approved 4/2/2014
Version Valid Until: 10/27/2014
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This could be because it is in your best medical interest, your condition worsened, new
information becomes available, you failed to follow instructions, or because the entire
study has been stopped. You will be given any new information we become aware of that
would affect your willingness to continue to participate in the study.
WHOM DO I CALL IF I HAVE QUESTIONS OR PROBLEMS?
For questions about the study or in the event of a research-related injury, contact the
study investigator, Dr. Shannon Mihalko, at 336-758-1945.
The Institutional Review Board (IRB) is a group of people who review the research to
protect your rights. If you have a question about your rights as a research participant, or
you would like to discuss problems or concerns, have questions or want to offer input, or
you want to obtain additional information, you should contact the Chairman of the IRB at
(336) 716-4542.
You will be given a copy of this signed consent form.
SIGNATURES
I agree to take part in this study. I authorize the use and disclosure of my health
information as described in this consent and authorization form. If I have not already
received a copy of the Privacy Notice, I may request one or one will be made available to
me. I have had a chance to ask questions about being in this study and have those
questions answered. By signing this consent and authorization form, I am not releasing or
agreeing to release the investigator, the sponsor, the institution or its agents from liability
for negligence.
Subject Name (Printed):___________________________

Subject Signature: _________________________ Date: ________Time:_______ am pm

Person Obtaining Consent: __________________ Date: ________Time: _______ am pm

WFU School of Medicine
Institutional Review Board
IRB Number: IRB00025131
Meeting Date Approved 4/2/2014
Version Valid Until: 10/27/2014
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APPENDIX B – Eligibility Checklist
CCCWFU # ____________

Yes No N/A Inclusion Criteria (All responses must be YES in order
Eligibility
to enter study
Confirmation
(registrar)



1. Does the patient have breast cancer, stage I-III?

























Note: women with stage IV breast cancer at
initial diagnosis and who are initiating first line
chemotherapy are also eligible if they meet all
remaining eligibility criteria AND have an ECOG
performance status of 0 or 1.
2. Is the patient receiving, or scheduled to receive,
one of the following classes of therapy in the
adjuvant or neo-adjuvant setting: anthracyclines,
taxanes, cyclophosphamide, or trastuzumab?
NOTE: Participants must be within their first two
rounds of chemotherapy.
3. Does the patient have a BMI > 20?

4. Is the patient 18 years of age or older?
5. Does the patient have her treating physician’s
approval to participate in this study?
6. Is the patient able to understand and willing to
sign an IRB-approved informed consent
document?

Yes No N/A Exclusion Criteria (All responses must be NO in order
to enter study)



1. Is the patient already participating in a formal or
medically prescribed weight management
program?



2. Has the patient already completed more than
two rounds of chemotherapy?



3. Is the woman known to be pregnant or nursing?

Signature: ________________________________ Date: _________________
Please send source documentation with Eligibility Form.
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Comprehensive Cancer Center of Wake Forest University
REDUCED REVIEW** REGISTRATION FORM
Protocol #: ___________________

*Required Fields

Protocol Title: ___________________________________________________
(Optional)
DEMOGRAPHICS
Name (last, first): _____________, ______________
(or initials)
UNIT # (MRN): __________ (required if exists) Zip Code: ______ (required if no MRN)
* SEX

 MALE

* ETHICITY (choose one):

 FEMALE
 HISPANIC

* RACE (choose all that apply):  WHITE

 NON-HISPANIC
 AFRICAN-AMERICAN

 ASIAN

 PACIFIC ISLANDER (HAWAIIAN)

 NATIVE AMERICAN (ALASKAN)
*DIAGNOSIS: ____________________________________________________
BIRTH DATE: ________________________ (include if no MRN is provided)
*MD Name (last, first): _______________, ________________
*DATE CONSENT WAS SIGNED: _______________
Date of Registration (if different): _______________
PID #: ___________________ (to be completed by Registrar)
The Comprehensive Cancer Center requires that all registrations be sent to the CCCWFU Centralized
Registrar the day the patient is consented; if this is not possible we require that all registrations be
communicated to the Centralized Registrar within 72 hours of consent.
**Reduce review means eligibility and other review are not performed by CRM registrar.
Questions: call 713-6767
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Race & Ethnicity Verification Form
Thank you so much for helping us to verify your race and ethnicity to ensure the quality
of our information. As a brief reminder, the information you provide today will be kept
confidential.
1. Are you:
 Hispanic or Latino/a
 Not Hispanic or Latino/a
2. What is your race? One or more categories may be selected.
 White or Caucasian
 Black or African American
 American Indian or Alaskan Native
 Asian
 Native Hawaiian or Other Pacific Islander
 Other, Please Specify: ___________________________

Internal use only:
Name: ____________________

MRN#: ____________________

Was the self-reported race and ethnicity of the participant verified at the time of
consent?
 Yes  No
Was a discrepancy found?  Yes  No
If yes, please provide what is currently indicated in the EMR:
Ethnicity: ____________________

Race: ____________________

Additional comments: _____________________________________________________

______________________________________________________________________
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Chart Review Form
Acrostic ID: _________________

Date Form Completed: ____________________



2. Stage of Cancer:

3. Types of Definitive Surgery:
A. Lumpectomy/Excisional Biopsy or Quadrantectomy

 No
Yes

//
Month

Day

Year

B. Mastectomy

 No
 Yes

//
Month

Day

Year

5. Did patient reconstructive surgery?

 No
 Yes

(Specify the date):

//
Month
Specify the type:

 TRAM

Day

 Expander/Implant  Other _____________
 Unknown  Gluteal/Latissimus
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 ft  inches
17. Participant’s weight at diagnosis:  lbs
16. Participant’s height at diagnosis:

ADJUVANT THERAPY
Radiation Therapy
18. Did the patient have radiation therapy?

 No (go to question 24)
 Yes (date started radiation)

//
Month

Day

Year

19. Has the patient completed radiation therapy?

 No
 Yes (date of last treatment)

//
Month

Day

Year

20. Radiation after breast conservation surgery (e.g., lumpectomy, quadratectomy)?

 No

 Yes

21. Radiation to chest wall after mastectomy?

 No
 Yes
 Unknown
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Chemotherapy
24. Did the patient have chemotherapy?

//

 Yes (date started chemotherapy)
Month

Day

Year

25. Has the patient completed chemotherapy?

 No
 Yes (date of last treatment)
Month

Day

//
Year

27. Was pre-operative neo-adjuvant chemotherapy given before definitive surgery?

No

 Yes

Hormonal Therapy
28. Did the patient have hormonal therapy?

 No (go to question 31)
 Yes (date patient started hormonal therapy)

//
Month
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Day

Year
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The following questions are about your medical history
INSTRUCTIONS: Mark the box next to all conditions/procedures that apply to you.
1. Has your doctor told you that you have any of the following conditions? (Please mark
all that apply)



Diabetes requiring pills



Underactive thyroid gland



Diabetes requiring insulin shots



Stomach or duodenal Ulcer



Diabetes treated with diet alone



Diverticulitis



Glaucoma



Ulcerative colitis or Crohn’s
disease



Arthritis



Systemic erythematosus (“lupus"
or SLE)



Hypertension or high blood
pressure requiring pills



Pancreatitis (inflamed pancreas)



High cholesterol requiring pills



Gallbladder disease or gallstones



Asthma



Operation to remove gallbladder



Emphysema or chronic bronchitis



Migraine headaches



Kidney or renal failure requiring
kidney dialysis or a kidney
transplant



Amyotrophic Lateral Sclerosis (ALS,
motor neuron disease, or Lou
Gehrig’s disease)



High blood calcium



None of the Above



Overactive thyroid gland
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2. Has a doctor ever told you that you have heart problems, problems with your blood
circulation, or blood clots?

 No (skip question 2a)

 Yes (Go to question 2a)

2a. Please mark all the conditions or procedures below that a doctor said you had:


Angina (chest pains from a heart problem)



Heart attack (coronary, myocardial infarction/MI)



Heart failure or congestive heart failure



Heart bypass operation or coronary bypass surgery for blocked or clogged
arteries in your heart



Angioplasty of the coronary arteries (opening the arteries of the heart with a
balloon or other device sometimes called a PTCA)



Carotid endarterectomy or carotid angioplasty (operation for blocked or
narrowed arteries in the neck)



Claudication or peripheral artery disease (poor blood flow to the legs or
blocked or narrowed arteries to the legs)

 Deep vein thrombosis or DVT (a blood clot in the legs, does not include
varicose veins)
 Pulmonary embolism (a blood clot in the lungs)
 Other problem with the heart or blood circulation
Specify:
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Acrostic ID: ___________________ Date Collected: ______________________
The following section asks about your general background. This information will be
used to describe persons that participate in our study.
INSTRUCTIONS: Please check the appropriate box or fill in the correct response that
best answers each question.

1. What is your birth date? __ __ / __ __ / __ __ __
M M D D Y Y Y Y

2. What is your gender?
0. □ Male
1. □ Female
3. What is your marital status?

1 □ Never Married
2 □ Presently Married
3 □ Living in a marriage-like relationship
4 □Divorced/Separate
5 □ Widowed

4. Including yourself, what is the total number
of persons who are currently living in your
household?
5. What category below best describes your
racial background?
(You may check multiple boxes)

___ ___ persons
1 □ American Indian or
Alaskan native
2 □ Asian
3 □ Black/African American
4 □ Native Hawaiian or Other
Pacific Islander
5 □ White/Caucasian
6 □ Other _____________
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6. What category below best describes your
ethnicity?

1 □ Hispanic or Latino
2 □ Not Hispanic or Latino

7. Which category below best describes the
highest level of formal education you completed? (Please check one).
1. □ No formal education
2 .□ Grade School (1st-8th)
3. □ Some High School
(through 11th grade)
4. □ High School diploma or
G.E.D
5. □ Business/Vocational
training school after high
school graduation
6. □ Some College (no degree
obtained)
7. □ Associate Degree (A.D. or
A.A)
8. □ College Graduate
9. □ Some College or
professional school after
graduation
10. □ Master’s Degree
11. □ Doctoral Degree
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APPENDIX F: 3-Day Food Log

Name: ____________

Date: ____________

Please use a new sheet for each day.

Time

Food Description
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Serving
Size/Quantity

APPENDIX G: Godin Leisure-Time Physical Activity Questionnaire

Godin Leisure-Time Exercise Questionnaire
1. During a typical 7-Day period (a week), how many times on the average do you do the
following kinds of exercise for more than 15 minutes during your free time (write on
each line the appropriate number).
Times Per Week
a) Strenuous Exercise
(HEART BEATS RAPIDLY) _______________
(e.g., running, jogging, hockey, football, soccer,
squash, basketball, cross country skiing, judo,
roller skating, vigorous swimming,
vigorous long distance bicycling)
b) Moderate Exercise

_____________

(NOT EXHAUSTING)
(e.g., fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, alpine skiing,
popular and folk dancing)

c) Mild Exercise_____________
(MINIMAL EFFORT)
(e.g., yoga, archery, fishing from river bank, bowling,
horseshoes, golf, snowmobiling, easy walking
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Health Education Program Evaluation
Part I.
Please circle the number below that best describes your feelings about each
statement.
Circle One

Not At All (0) A Little Bit (1)

Somewhat (2)

Quite A Bit (3)

Very Much (4)

1. I liked the educational
program overall.

0

1

2

3

4

2. The educational
program was helpful to me.

0

1

2

3

4

3. I plan to continue to
practice what I learned.

0

1

2

3

4

4. I plan to start or continue to
practice another type of
physical activity.

0

1

2

3

4

5. The interventionist
was competent.

0

1

2

3

4

6. The interventionist
was sensitive.

0

1

2

3

4

7. The interventionist made
learning about health
enjoyable.

0

1

2

3

4
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Part II.
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1. What did you like best about participating in this study and the educational
program?

2. What did you like least about participating in this study and the health education
program?

3. What did you learn from participating in the education program?

4. What other suggestions would you make to improve this program?

5. Please share any other thoughts and comments about your participation in the
health education program. (Feel free to use additional space below or on the back of
this page if you would like.)

6. May we contact you about participating in future studies?
Yes _______
No _______

If yes, e-mail: _________________________
Phone: _______________________________
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APPENDIX I: DXA Data Collection Form

THRIVE
DXA PARTICIPANT INFO
Acrostic: ____________
ID #: __________
Birthdate: ____/____/____
Height (in): ___________
Weight (lbs): __________
Gender (circle one): M / F
Ethnicity:
Asian
Black
Hispanic
White
Other
Menopause Age (or hysterectomy): _________ N/A

RESULTS
Total Body:
% Fat:_________ %
Total mass:_________ lbs
Tissue mass:_________ lbs
Fat mass:_________ lbs
Lean mass:_________ lbs
BMC mass:_________ lbs
Fat Free mass:_________ lbs
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APPENDIX J: THRIVE Anthropometric Data Sheet

THRIVE Anthropometric Data Sheet

Subjects Name:_______________

Weight (kg): ________

Age: _______

Height (cm): ___________
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Gender: __________

BMI (kg/m2): ______

APPENDIX K: Lifecorder EX Accelerometer Log Template

[ACROSTIC: Testing Visit # (1, 2, 3, 4)]
Participant
ID

Day

Minutes Minutes Minutes
Steps PAEE Light
Moderate Vigorous

ACROSTIC:1 1
2
3
4
5
6
7
8
9
10
SUM
average
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Minutes
Moderate to
vigorous
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