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ABSTRACT OF THE DISSERTATION

Lymphedema in Breast Cancer Survivors: Risk Factors, Distress and Quality of
Life, and Patient Compliance with a Physician Referral

by

Sally Ann Dominick

Doctor of Philosophy
in Public Health (Health Behavior)

University of California, San Diego, 2013
San Diego State University, 2013

Professor Lisa Madlensky, Chair
Professor John P. Pierce, Co-Chair

Background: While the incidence of breast cancer-related lymphedema has
decreased with advancements in breast cancer treatments, it is still a common late
effect of treatment and more research is needed to better understand its physical and
psychosocial impact among breast cancer survivors. The Women’s Healthy Eating
and Living (WHEL) Study (a randomized trial to test the effect of a plant-based diet
among breast cancer survivors) provided a dataset for this research. Additionally,
medical charts from breast cancer patients at a large academic medical center were
reviewed for this dissertation.

Aims: Aims of this dissertation were to: 1) identify the risk factors of
lymphedema among breast cancer survivors in the WHEL Study, 2) examine the
psychosocial impact of breast cancer-related lymphedema among participants in the
WHEL Study, and 3) examine breast cancer patient compliance with a health care

provider referral for an occupational therapy (OT) lymphedema consult.

Xii



Methods: This study employed quantitative research methods to investigate
lymphedema among breast cancer survivors. For aims 1 and 2, risk factors of
lymphedema and the psychosocial impact of lymphedema among WHEL Study
participants were assessed using bivariate analyses and logistic regression modeling.
For the third aim, a retrospective chart review was conducted to examine patient
compliance with attending an OT lymphedema consult.

Results: This dissertation project found that 28.5% of WHEL Study
participants self-reported lymphedema. Risk factors of lymphedema identified were
body mass index greater than 25 kg/m?, the removal of 11 or more lymph nodes, and
breast cancer surgery plus radiation therapy. Also this dissertation provided new
evidence that women with lymphedema-related distress had higher odds of reporting
lower physical and mental health scores than women without lymphedema.
Additionally, 20.5% of breast cancer patients were not compliant with attending an OT
lymphedema consult after receiving a referral; non-attenders were more likely to have
fewer lymph nodes removed compared to attenders.

Conclusions: This dissertation project provided an in-depth investigation into
breast cancer-related lymphedema. The knowledge gained by this study provides
public health professionals and health care providers critical information to guide

decisions and interventions related to the prevention and treatment of lymphedema.
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CHAPTER 1

Introduction



INTRODUCTION

Background & Significance

As of January 1, 2009, approximately 2.7 million breast cancer survivors,
accounting for 22% of all cancer survivors, were alive in the United States [1]. Over
the next few decades, the number of breast cancer survivors is expected to grow due
to the aging of the population and the decline in breast cancer mortality [1].

With the anticipated growth in the number of breast cancer survivors, research
in the area of breast cancer survivorship is a priority due to the occurrence of late
effects of treatment, such as lymphedema, and the challenges associated with
transitioning from cancer patient to survivor. Previous studies, related to quality of life,
late effects of treatment, and cancer recurrence and mortality, have shown that a
myriad of physical, psychological, and social complications can occur among breast
cancer survivors [2-5]. One such difficulty facing breast cancer survivors is the
risk of secondary lymphedema as a side effect of breast cancer treatment.
Lymphedema is an uncomfortable and chronic condition that usually arises as a result
of damage to the lymphatic system near the affected breast region, impeding the flow
of lymphatic fluid throughout the affected region and into the arm and/or hand.
Depending on the severity of the lymphatic system damage, the build-up of lymphatic
fluid can cause a variety of symptoms. Common symptoms of breast cancer-related
lymphedema are arm or hand swelling, tenderness, numbness, puffiness, pain, and
arm or hand heaviness [6-8]. It is estimated that between 6 and 30% of breast cancer
survivors develop lymphedema after undergoing breast cancer treatment [9].

Studies have been conducted to investigate the many facets of lymphedema

among breast cancer survivors. For example, studies focused on identifying the risk



factors of lymphedema have found lymph node removal, radiation therapy,
chemotherapy, infections, injury, body weight, older age, inflammation, and poor
hygiene as common risk factors [8,10—18]. Additionally, studies have found that
women with breast cancer-related lymphedema have a diminished quality of life
[8,14,18-22]; however, these studies have not distinguished whether the poorer quality
of life is due to the survivors’ distress related to lymphedema, breast cancer, or other
issues. Other studies have examined lymphedema education and found that providing
patients with lymphedema education can prevent the development of lymphedema as
well as improve health outcomes among those living with lymphedema [23-25]. Since
patient education is important for lymphedema prevention and management, studies
are needed to determine if patients are compliant with attending appointments that
provide lymphedema prevention information.

Since breast cancer-related lymphedema is a complex problem, more research
is warranted to fully understand the occurrence and effect of lymphedema among
breast cancer survivors. Lymphedema can be difficult to monitor and fully describe
because it can develop any time (months or years) after breast cancer treatment.
Additionally, distinguishing between the impact of lymphedema versus breast cancer
itself on the overall health of breast cancer survivors can be challenging. The primary
objective of this dissertation project was to address some of the gaps in breast cancer-
related lymphedema research using data from the WHEL Study and medical records of

breast cancer patients at a large academic medical center in San Diego, CA.

Study Populations
Studies #1 and #2 describe the secondary data analysis conducted using data

collected from the Women’s Health Eating and Living (WHEL) Study, a dietary



intervention trial that assessed the effect of a diet high in fruits and vegetables on
breast cancer recurrence and mortality. The WHEL Study enrolled 3088 women
diagnosed with early stage breast cancer between 1995 and 2000 [26]. The study
results found no significant differences in breast cancer recurrence or mortality among
participants [27]. Since there were no differences between the intervention and control
groups, the study population was treated as a cohort for this dissertation project.

For Study #3, the study population was breast cancer patients at a large
academic medical center who received a health care provider referral for an
occupational therapy (OT) lymphedema consult between June 2010 and December

2011.

Dissertation Theme and Aims
The theme of this dissertation was lymphedema among breast cancer
survivors. The three dissertation manuscripts each focused on a unique aspect of
breast cancer-related lymphedema.
e Study #1 Aim: To identify the risk factors associated with lymphedema among

breast cancer survivors in the WHEL Study.

o Study #2 Aim: To assess how lymphedema-related distress is associated with
quality of life (i.e., physical and mental health) and depressive symptoms

among participants in the WHEL Study.

e Study #3 Aim: To investigate breast cancer patient compliance with attending
an OT lymphedema consult after receiving a provider referral at a large

academic medical center.



Taken together, this dissertation seeks to discover 1) who develops lymphedema, 2) if
lymphedema-related distress impacts psychosocial functioning, and 3) who attends an
OT lymphedema appointment. As shown in Figure 1.1, these study outcomes are

influenced by a variety of factors.

Theoretical Framework

For Study #1, we chose to examine variables previously shown to be
associated with lymphedema in the literature as potential risk factors of lymphedema
among the WHEL Study population. Since Study #1 focuses on examining risk factors
for developing lymphedema, a framework based on health behavior theories is not
readily applicable. However for the other two studies, the Transactional Model of
Stress and Coping based on the work of Lazarus, Folkman, and Moskowitz [28] is a
suitable framework to use when examining the outcomes of psychosocial functioning
and attendance at an OT consult. In this model, the individual’s perceptions/appraisals
of stressors and ability to cope combine with her application of coping skills to result in
an outcome. The process of coping is on-going and cyclic, thus outcomes can impact
re-appraisals, which in turn can influence the application of coping strategies, creating
a new or different outcome [28]. For example, for Study #2 the primary appraisal is the
individual’s evaluation of the significance of lymphedema-related distress. The
secondary appraisal is the person’s perception of control and efficacy to cope with
lymphedema-related distress. The primary and secondary appraisals lead to the
individual’s coping strategies, such as problem-focused, emotion-focused, or meaning-
based coping. These coping strategies used by the individual result in positive or

negative psychosocial functioning.



In addition to the Transactional Model of Stress and Coping, the Health Belief
Model (HBM) is an applicable theory to use when examining patient compliance. The
HBM constructs include perceived susceptibility, perceived severity, perceived benefits
of the health behavior, perceived barriers concerning the behavior, cues to action, and
self-efficacy [29,30]. For example, a part of Study #3 will focus on identifying barriers
related to breast cancer patient attendance at an OT lymphedema consult. Since this
dissertation project involves secondary data analyses and a retrospective chart review,
some of the constructs in these theoretical frameworks may not directly apply. Yet
these frameworks set up this dissertation project to identify potential areas to target

with future theoretically grounded intervention research.

Dissertation Outline

This dissertation is composed of an introduction (Chapter 1), three distinct
manuscripts (Chapters 2 through 4) and a discussion (Chapter 5). Chapter 1 describes
the background and significance as well as the theme and objectives of the
dissertation. The first manuscript (Chapter 2) assesses the risk factors of lymphedema
identified among breast cancer survivors in the WHEL Study. Chapter 3 (the second
manuscript) investigates the association between lymphedema-related distress and
psychosocial functioning (i.e., quality of life and depressive symptoms) among WHEL
Study participants. The third paper (Chapter 4) is a retrospective chart review that
examines breast cancer patient attendance at an OT lymphedema consult after
receiving a health care provider referral. The final chapter (Chapter 5) includes a
discussion of the key findings, suggestions for future research, and recommended
health behavior interventions targeting factors associated with breast cancer-related

lymphedema.
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ABSTRACT

Introduction Lymphedema is a significant health problem faced by a large percentage
of breast cancer survivors. The Women’s Healthy Eating and Living (WHEL) Study has
a unique data set collected after the completion of breast cancer treatment, which

allowed a focused analysis of risk factors for breast cancer-related lymphedema.

Methods Participant characteristics, treatment modalities, and health behaviors were
examined as potential predictors of lymphedema among breast cancer survivors with

univariate analyses and multivariate logistic regression.

Results Lymphedema status was assessed for 83% of the study cohort (2431 of the
2917 WHEL participants). Among these respondents, 692 (28.5%) women reported
yes to either a physician’s diagnosis of lymphedema or a question on arm/hand
swelling. When compared to other participants, women with lymphedema were
diagnosed at a younger age, more likely to have a higher body mass index, had a
larger tumor size, had more lymph nodes removed, more likely to have a mastectomy
with radiation therapy, and more likely to have chemotherapy. In the final multivariate-
adjusted model, body mass index greater than 25 kg/m2 (p<0.01), the removal of 11 or
more lymph nodes (p<0.01), and breast cancer surgery plus radiation therapy (p<0.01)
showed a strong independent association with developing breast cancer-related

lymphedema.
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Conclusions The results of this study highlight the importance of educating breast
cancer survivors about the modifiable risk factors (e.g., body mass index) associated

with the development of lymphedema.

INTRODUCTION

Over 2.6 million women are estimated to be breast cancer survivors in the
United States [1]. One difficulty facing breast cancer survivors is the risk of secondary
lymphedema of the ipslateral arm/hand. Breast cancer-related lymphedema can occur
months or years after breast cancer treatment (e.g., surgery, radiation) and is
estimated to affect approximately 6 to 30% of women who receive such treatment [2].
Erickson and colleagues’ (2001) review reports the overall incidence of arm edema in
breast cancer survivors as 26% (with a range of 0 to 56%) [3].One of the main risk
factors for breast cancer-related lymphedema is lymph node removal [3—6]. In the
past decade, the incidence of breast cancer-related lymphedema has decreased with
the use of sentinel lymph node biopsy (SLNB); however, lymphedema is still a
considerable problem [7—9]. McLaughlin and colleagues (2008) reported that the
development of lymphedema occurred among 5% of the 600 patients who underwent
SLNB alone [8]. Among older breast cancer survivors, Yen and colleagues (2009)
found that lymphedema developed in 5.7% of women who had no axillary surgery, 7%
who underwent SLNB, and 21% who underwent axillary lymph node dissection (ALND)
[7]. These studies indicate that while lymph node removal is a key risk factor, it is not
the only risk factor for breast cancer-related lymphedema. Other potential risk factors
include tumor stage, radiation therapy, chemotherapy, infections, injury, body weight,

age, inflammation, and poor hygiene [6, 8, 10-15]. While breast cancer treatment-
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related risk factors for lymphedema may be unavoidable, other risk factors may be
modifiable.

The main objective of this study was to examine participant baseline
characteristics (e.g., age, body mass index, treatment type, and level of physical
activity) as potential predictors of lymphedema among early stage breast cancer
survivors enrolled in the Women’s Healthy Eating and Living (WHEL) Study. The
WHEL Study’s unique data set was collected after the completion of breast cancer
treatment and allows focused analyses of a variety of topics relating to breast cancer

survivorship, including lymphedema.

METHODS

Study Population

The WHEL Study tested the effect of a plant-based diet on breast cancer
recurrence and mortality among breast cancer survivors. The WHEL Study enrolled
3088 women within 4 years of diagnosis of early stage breast cancer categorized using
American Joint Committee on Cancer (edition V) criteria as stage | (=1cm), stage I, or
stage IllIA [16]. Participants were recruited at seven study sites in California, Arizona,
Oregon and Texas through physicians, tumor registries and community breast cancer
events between March 1995 and November 2000. Over a median 7.3 years of follow-
up, 16.9% of the women in the comparison group and 16.7% of women in the
intervention group experienced an additional breast cancer event, and 155 women in

the intervention group died compared to 160 women in the comparison group [17].

Procedures
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Participants in the WHEL Study were asked to complete a series of
questionnaires at 5 study time points [baseline, 1 year, 2 or 3 years (randomly
determined), 4 years, and 6 years]. These study assessments were completed by self-
administered questionnaires and in-person interviews. Participants were also
contacted twice per year by WHEL staff to collect information on health status,
hospitalizations, medical procedures and other breast cancer and health related topics
(one of which was lymphedema). Additional study protocols have been described
elsewhere [16]. Procedures for this study were approved by the institutional review

boards of each participating institution.

Baseline Dataset
Upon enrollment into the WHEL Study and prior to randomization, participants

completed a series of baseline assessments described in detail below.

Demographics

Demographic data, including age at diagnosis, marital status, ethnicity, and
education, were collected at baseline by a telephone screening interview and intake
forms. Height and weight were measured during the first clinic visit and used to
calculate body mass index (BMI), which was categorized as underweight/normal
weight (BMI < 24.9 kg/m?), overweight (BMI = 25 to 29.9 kg/m?), and obese (BMI = 30

kg/m?).

Tumor and Treatment Characteristics
Medical records including pathology reports were reviewed for each participant.

Axillary lymph node dissection was an eligibility inclusion criterion for all WHEL
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participants. Variables that were documented included tumor grade and size, number
of lymph nodes removed, type of breast cancer surgery (i.e., lumpectomy or
mastectomy), administration of chemotherapy and/or radiation therapy, and use of anti-
estrogen therapy. The present analysis uses three categories to describe breast
cancer treatment: mastectomy with no radiation therapy, lumpectomy plus radiation

therapy, and mastectomy plus radiation therapy.

Health Behaviors

At each of the 5 study time points, participants completed a questionnaire on
their personal health habits, including smoking status and a validated 9-item physical
activity scale[18]. The present analysis uses only the baseline assessment of the
personal health habits questionnaire. Physical activity frequency, duration and
intensity were converted into metabolic units (METs) using a standard compendium in
accordance with Ainsworth et al. [19]. Following other studies [18, 20, 21], we
classified mild physical activity as equivalent to 3 METs, moderate activity to 5 METs,
and strenuous activity to 8 METs. Slow, average, fast, and very fast walking were
assigned values of 2, 3, 4, or 6 METSs, respectively. Total energy expenditure was
calculated by weighting time (in minutes) spent per week by METs. As per Hong et
al., 2007, we created a physical activity variable based on total MET-hours per week
(MHW) values with four categories: inactive (MHW < 3.3), mildly to moderately active

(3.3 < MHW < 10.0), active (10.0 < MHW < 20.0) and highly active (MHW = 20.0) [20].

Comorbid medical conditions
Participants completed a health status questionnaire that assessed the

prevalence of some diagnosed diseases and conditions. Some of these conditions



17

were combined into general systems (i.e., cardiovascular conditions) to increase the
sample sizes in each category and to avoid the potential for overlapping diagnoses.

For example, cardiovascular conditions include high blood pressure, angina, any use of
cholesterol-related medications, peripheral arterial disease, and other heart-related

conditions.

Lymphedema Special Dataset

Starting in March 2003 through August 2006 as part of the semi-annual calls,
WHEL staff conducted telephone interviews with participants to assess lymphedema
status. The interview questions were adapted from Norman and colleagues’ (2001)
validated telephone lymphedema questionnaire [22]. Prior to starting the
questionnaire, participants were informed that lymphedema is a swelling of the arm or
hand due to fluid buildup following surgery. To assess lymphedema status, women
were asked two questions: 1) “Since your breast cancer treatment, was there ever a
time when your arms or hands were different sizes from each other?”, and 2) “Since
your breast cancer treatment, has a health care professional ever told you that you
have lymphedema?”. The responses for both items were “yes”, “no”, or “not sure/don’t
know”. Women were grouped into two categories based on their responses to the
above two questions. The lymphedema group consists of women who answered “yes”

to one or both of the above questions. Women who responded “no” or “not sure/don’t

know” to both questions were categorized as not having lymphedema.

Statistical Methods
Univariate analyses were conducted to examine if participant demographics

(e.g., age, ethnicity, BMI), tumor and treatment characteristics (e.g., tumor size,
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number of lymph nodes removed, treatment modality), health behaviors (e.g., smoking
and physical activity) and comorbid medical conditions (e.g., arthritis, osteoporosis)
were significantly associated with lymphedema status. Categorical variables were
analyzed using x° tests and continuous variables with independent samples T-tests
and Wilcoxon Rank Sum test. Lastly, logistic regression modeling was used to
examine the association between baseline participant characteristics and self-report of
lymphedema. Independent variables that were statistically significant in the univariate
analyses were entered into the model using a stepwise entry procedure. In addition, we
examined interaction terms between each of the variables included in the logistic
regression model. Significance for all analyses was set at P<0.05. All analyses were

conducted using SPSS v.16.0 (Chicago, IL).

RESULTS

By March 1, 2003, 2917 WHEL participants were alive and contacted for the
lymphedema semi-annual call. Of those contacted, 83% (N=2431) of the study cohort
responded and self-reported their lymphedema status. Among these 2431
respondents, 466 (19.2%) reported that a health care professional had told them they
had lymphedema, and 676 (27.8%) self-reported swelling of the arm or hand. In total,
692 (28.5%) women reported yes to either a physician’s diagnosis of lymphedema or
arm/hand swelling; of these women, 450 (18.5%) reported yes to both a physician’s
diagnosis and self-report of arm/hand swelling. Demographic, medical characteristics,
and health behaviors reported at baseline are provided in Table 2.1. For all
respondents, the average age at diagnosis was 51 years. Most women were non-

Hispanic White, college graduates, and married. Over half of the women were



classified as overweight or obese. In terms of physical activity, the majority reported
participating in at least 3.3 MHW. Approximately 4% of the respondents were current
smokers, and over half were never smokers. Most women either had a lumpectomy
plus radiation therapy or a mastectomy plus radiation therapy, and the majority
received chemotherapy. The average number of lymph nodes removed was fifteen.
Most women in the sample did not report having a comorbid medical condition at
baseline. When compared to other participants, women with lymphedema were
diagnosed at a younger age, more likely to have a higher body mass index, had a
larger tumor size, had more lymph nodes removed, more likely to have a mastectomy
with radiation therapy, and more likely to have chemotherapy.

Based on results of the univariate tests, variables that were significant were
added to binary logistic regression models to determine the association between the
baseline variables and lymphedema status. Since the association between
lymphedema and osteoporosis was close to statistical significance in the univariate
tests, we created a regression model that included it with the other variables that were
significant. However, after adjusting for the other variables included in this model,
osteoporosis was no longer statistically significant (p=0.214) and not included in the
final model. In the final multivariate-adjusted model (Table 2.2), BMI, the number of
lymph nodes removed, and breast cancer treatment were significantly associated with
lymphedema status. There were 2425 participants included in the final model: 3
participants were missing data on tumor size, 2 were missing data on the number of
lymph nodes removed, and 1 participant was missing data on breast cancer treatment.

As shown in Table 2.2, compared to women of normal weight, those who were
overweight had 33% higher odds of having lymphedema and those who were obese

had twice the odds. Women who underwent a lumpectomy with radiation therapy had
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12% higher odds of having lymphedema than those who only had a mastectomy
although this result was not significant at the 5% level. In addition, women who had a
mastectomy with radiation therapy had over twice the odds to self-report lymphedema
compared to those who only had a mastectomy. The more lymph nodes removed
increased the odds of developing lymphedema. Compared to women who had 1 to 10
lymph nodes removed, women who had 16 or more lymph nodes excised had 65%
higher odds of lymphedema. In summary, having a BMI greater than 25.0 kg/m?, breast
cancer surgery with radiation therapy, and more than 11 lymph nodes removed were
significantly associated with developing breast cancer-related lymphedema.

Figure 2.1 illustrates the significant interaction between BMI and the number of
lymph nodes removed [x? (4, N=2425) = 20.20, p<0.01]. Regardless of the number of
lymph nodes removed, obese women had higher rates of lymphedema than normal
weight and overweight women: odds ratios ranged from 2.31 to 3.60 for obese women
across lymph node categories compared to odds ratios of 1.00 to 1.69 for normal
weight women.

Further, sensitivity analyses were conducted among women who self-reported
a physician diagnosis and arm/hand swelling (N=450) compared to women with no
report of lymphedema (N=1739) to further examine the association between baseline
risk factors and lymphedema. The results of these analyses were similar to those

presented in Tables 2.1 and 2.2 (data not shown).

DISCUSSION

Breast cancer-related lymphedema is an adverse and chronic health condition

that affects a significant number of breast cancer survivors. The purpose of this study
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was to identify the prevalence of lymphedema in the WHEL cohort of breast cancer
survivors and to examine the factors associated with lymphedema among our
participants. In our study sample, approximately 29% of the women self-reported
lymphedema. Considering the varying definitions used to define lymphedema, our
percentage of self-reported lymphedema is comparable to other studies reporting the
prevalence of lymphedema among breast cancer survivors [2, 3, 6, 10, 15, 23]. Ahmed
and colleagues (2011) stated that 8% of their population reported a lymphedema
diagnosis and 37% reported only arm symptoms of lymphedema [6]. Meeske et al.,
2009 found that 24% of their population reported lymphedema [15]. Hayes and
colleagues (2008) reported that 33% of their study cohort had lymphedema within 6 to
18 months after surgery [23]. Also among a cohort of younger breast cancer survivors,
32% reported persistent arm and/or hand swelling [10].

This cohort analysis identified breast cancer surgery plus radiation therapy,
lymph node removal, and body mass index as having a significant association with
developing breast cancer-related lymphedema. In terms of breast cancer treatment,
having a mastectomy plus receiving radiation therapy showed a two-fold increased
odds of developing lymphedema in comparison to having a mastectomy alone. In
contrast, other studies have not found breast cancer surgery and/or radiation therapy
to be associated with lymphedema [4, 7, 10, 14, 15]. Ahmed and colleagues (2011)
did not find breast cancer surgery or radiation therapy to be risk factors for those
diagnosed with lymphedema; however, they did report that axillary radiation was
associated with self-report of arm symptoms among their study population [6]. Hayes
and colleagues (2008) did not find radiation treatment to be associated with
lymphedema, yet mastectomy was shown to be a risk factor for lymphedema in their

study population [23].
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The differences in our results from other studies regarding breast cancer
treatment as a risk factor for lymphedema may be attributed to differences in
demographics of the study populations or the definition of the breast cancer treatment
variable. For example, the age at breast cancer diagnosis varies from study to study;
some of the studies have a study population that is younger [4, 10, 15] or older [6, 7]
than the WHEL Study population. Further, the percentage of women who received
breast cancer surgery or radiation therapy also differs among studies. For example,
some studies reported that less than 50% of their population underwent a mastectomy
[4, 10, 14, 23] or received radiation therapy [4, 6, 15]. Another key difference is how
breast cancer treatment was classified. We chose to combine breast cancer surgery
with radiation therapy as our treatment variable; whereas, some of the other studies left
these as two separate variables in their analyses. For example, Ahmed and
colleagues (2011) classified breast surgery as no surgery or lumpectomy, simple
mastectomy, radical mastectomy, or unknown, and they classified radiation therapy
into two regions: the axilla and the breast [6]. Our study results confirm findings from
other studies that have shown the removal of axillary lymph nodes to be an
independent risk factor for lymphedema [4, 6, 7, 10, 13—15]. We found that women
with 16 or more lymph nodes removed had 1.65 higher odds of having lymphedema
compared to those with 10 or fewer nodes removed. Similar to our findings, Ahmed
and colleagues reported that the odds of lymphedema among women with greater than
20 lymph nodes excised was 3.52 times the odds of women with no lymph nodes
removed [6]. Meeske et al., 2009 found that those with 10 or more lymph nodes
removed had 2.16 higher odds of developing lymphedema compared to those with no
lymph nodes removed [15]. Further, studies have shown that even removing only a

few lymph nodes can still result in the development of lymphedema [10, 14]. Kwan and



23

colleagues (2010) found that the risk of lymphedema increased by 4.1% for each
lymph node removed [14]. These findings in addition to our study results highlight the
importance of removing as few lymph nodes as possible when examining the axillary
region for tumor metastases.

While lymph node removal is the most common risk factor cited for breast
cancer-related lymphedema, our results show that it is not the only risk factor for
lymphedema. Our study found that the higher the BMI, the higher the odds of reporting
lymphedema. We found that obese participants had twice the odds to self-report
lymphedema as normal weight women. These results are consistent with those of
previous studies that have found an association between BMI and lymphedema [6, 8,
10, 11, 13-15]. For example, Ahmed et al., 2011 found that among women with a
baseline BMI = 30 kg/m? the odds of having lymphedema were increased by a factor of
3.24 times compared to women with a baseline BMI < 24.9 kg/m? [6]. Among younger
breast cancer survivors, Paskett and colleagues (2007) found the odds of persistent
swelling were 2.24 times higher for those with a BMI > 30 kg/m? compared to those
with a BMI < 25 kg/m?[10]. Ridner et al., 2011 reported that women with a BMI = 30
kg/m? at the time of treatment had a 3.6 times higher odds of developing lymphedema
than women with a BMI < 30 kg/m?[11]. In contrast to these findings, Hayes and
colleagues found no association between body weight and lymphedema [23]. This
difference could be due to the method of measuring lymphedema among the studies.
Hayes et al., 2008 used bioimpedance spectroscopy to measure lymphedema status
[23]; whereas, our study as well as most of the other studies used self-report of
lymphedema.

Additionally, we found that when BMI and the number of excised lymph nodes

were considered together, the odds of having lymphedema increased compared to
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when these variables were considered independently. Obese participants had higher
odds of developing lymphedema, irrespective of the number of lymph nodes removed,
when compared to normal weight and overweight women. To date, there are no
published studies that have examined the association of BMI/number of lymph nodes
removed with lymphedema status. Our finding of an interaction between BMI and
lymph node removal is novel, and if replicated in other studies, has implications for
counseling women about the risk of lymphedema prior to and after breast cancer
treatment. Lymphedema patient education is of particular importance for all women
who undergo lymph node dissection surgery and have a BMI greater than 30 at the
time of cancer diagnosis. In addition, women who have a BMI greater than 30 after
cancer treatment should also be educated about the risks factors associated with
developing lymphedema.

While the risk factors identified in our study have been reported by others, our
analyses did not identify any other participant characteristics (e.g., age, chemotherapy,
physical activity, or comorbid medical conditions) associated with lymphedema. Other
literature have reported chemotherapy to be associated with lymphedema status [4, 6,
13], yet in our study, chemotherapy was not associated with lymphedema in the
multivariate model. Similar to our findings, others have reported no association
between chemotherapy and lymphedema status [7, 15, 23]. Additionally, some studies
have reported age to be associated with lymphedema [15, 23]; whereas, similar to our
study, others have not found this association [6, 10, 14]. In terms of physical activity,
our study findings are comparable to other studies that did not find a significant
association between level of physical activity and lymphedema [6, 10, 14, 15]. Similar
to the Ahmed et al., 2011 study, we found that comorbid medical conditions at baseline

were not associated with lymphedema [6]. While osteoporosis was borderline
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significant in the chi-square tests, its significance disappeared once it was included in
the regression model with the other variables. In contrast to our findings, Meeske et
al., 2009 reported that a diagnosis of high blood pressure prior to breast cancer
diagnosis was associated with lymphedema [15]. Another study found that breast
cancer survivors with lymphedema experience more comorbid medical conditions than
those without lymphedema [24].

The inconsistency in findings related to the above characteristics may be due to
differences in study designs, sample sizes, or the time frame of assessing
lymphedema status after cancer treatment. A key difference between the studies
presented above is the type of study design. Some studies were prospective cohort
studies [6, 10, 14]; whereas, others were retrospective studies examining claims or
registry data [4, 7, 15]. In terms of sample size, our study population of 692 women
self-reporting lymphedema is much larger than the other studies; most of which had
fewer than 200 women with lymphedema [4, 7, 11, 14, 15, 23]. Some of these studies
may not have found significant associations between risk factors and lymphedema due
to their small sample size. Further, the time frame between the completion of breast
cancer treatment and the assessment of lymphedema varies from study to study. For
example, some studies assessed lymphedema status within 3 years of breast cancer
surgery [4, 10, 13, 14, 23]; whereas, other studies, including the WHEL Study,
assessed lymphedema status at least 4 years postoperatively [6, 7, 15].

The primary limitation for this study is its reliance on self-report for assessing
lymphedema status rather than a physical measurement. However, our sensitivity
analysis, which compared those with a self-report of a physician’s diagnosis and
swelling (N=450) to those with no lymphedema (N=1739), produced similar results to

the analyses shown in Tables 2.1 and 2.2 comparing women who self-reported
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arm/hand swelling and/or a physician diagnosis (N=692) to those with no lymphedema
(N=1793). These findings support the use of self-report for breast cancer-related
lymphedema status. Also the lymphedema questionnaire used in this study has been
validated and shown to accurately identify lymphedema [22]. Additionally, many of the
other study variables, such as breast cancer treatment and physical activity, were
assessed using self-report measures, which are subject to response bias and may
influence the results of the study. Since the baseline information was collected at
study entry, which for some participants was up to 4 years after cancer diagnosis, we
cannot evaluate the causative relationships between lymphedema and some of the risk
factors, such as body mass index, identified in this study. Furthermore, our study
baseline BMI variable assessed BMI post-treatment, not pre-treatment or pre-
diagnosis. Another study limitation is that participants in the WHEL Study are not
representative of all breast cancer survivors; women in the WHEL Study were primarily
White, college educated, and highly motivated to participate in a dietary intervention.
Hence, the findings from this study may not be generalizable to other breast cancer
populations. In contrast to the study limitations, the primary strengths of the study are
a large sample size, a 7.3 year average follow-up period, and substantial data
collection on health behaviors, treatment variables, and comorbid medical conditions at
baseline.

In conclusion, BMI, lymph node removal, and breast cancer treatment were
significantly associated with lymphedema among participants in the WHEL Study.
These results are consistent with previous findings on the prevalence of lymphedema
among breast cancer survivors and may help educate physicians and patients as to the
modifiable risk factors associated with lymphedema. While the number of lymph nodes

removed and the type of breast cancer treatment may be unavoidable, maintaining or
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achieving a healthy weight is a valid target for health behavior interventions aimed at
reducing the rates of lymphedema. Future research needs to focus on whether or not
modifiable risk factors associated with lymphedema can be effectively targeted in
health behavior interventions to prevent the development of breast cancer-related

lymphedema.
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Table 2.1. Baseline participant characteristics by lymphedema status in a cohort of

breast cancer survivors.

Overall Women with Women
(N =2431) Lymphedema without p
Characteristic N (%) (N =692) Lymphedema value
N (%) (N =1739)
N (%)

Demographics

Age at Diagnosis, mean 51.0[8.7 50.4 [8.6 51.2[8.7 0.03

[SD (range)], years (26.0-70.0)] (26.0-70.0)]  (27.0-70.0)]

Ethnicity 0.40
White, not Hispanic 2089 (85.9) 585 (84.5) 1504 (86.5)

Hispanic 126 (5.2) 38 (5.5) 88 (5.1)
Asian American 80 (3.3) 21 (3.0) 59 (3.4)
Black/ African American 78 (3.2) 29 (4.2) 49 (2.8)
Other 58 (2.4) 19 (2.8) 39 (2.2)

Education 0.39
College Graduate 1349 (55.5) 374 (54.0) 975 (56.1)

Other 1082 (44.5) 318 (46.0) 764 (43.9)

Marital Status 0.07
Married 1735 (71.4) 475 (68.6) 1260 (72.5)

Other 696 (28.6) 217 (31.4) 479 (27.5)

Body Mass Index <0.01
< 25 kg/m® 1086 (44.7) 249 (36.0) 837 (48.1)
(normal/underweight)

25 — 29.9 kg/m? 756 (31.1) 216 (31.2) 540 (31.1)
(overweight)
=30 kg/m2 (obese) 589 (24.2) 227 (32.8) 362 (20.8)

Menopausal Status 0.24
Pre-menopausal 252 (10.4) 73 (10.6) 179 (10.3)
Post-menopausal 1948 (80.3) 541 (78.5) 1407 (81.0)
Peri-menopausal 227 (9.3) 75(10.9) 152 (8.7)

Tumor and Treatment

Characteristics

Grade 0.14
I 423 (17.4) 119 (17.2) 304 (17.5)

Il 963 (39.6) 254 (36.7) 709 (40.8)
I 840 (34.6) 263 (38.0) 577 (33.1)
Not applicable or 205 (8.4) 56 (8.1) 149 (8.6)

available
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Table 2.1. Continued

Overall Women with Women
(N =2431) Lymphedema without P
Characteristic N (%) (N =692) Lymphedema value
N (%) (N =1739)
N (%)

Tumor Size <0.01
<1.5cm 715 (29.4) 181 (26.2) 534 (30.7)
1.5-19cm 553 (22.8) 142 (20.6) 411 (23.7)
20-29cm 649 (26.7) 188 (27.2) 461 (26.5)
>3.0cm 511 (21.1) 180 (26.0) 331 (19.1)

No. Nodes Removed, 15.0 16.3 14.5 <0.01

mean [SD (range)] [7.0 (1-69)] [7.0 (2 —54)] [6.6 (1 —69)]

1 to 10 nodes 614 (25.3) 132 (19.1) 482 (27.8)
11 to 15 nodes 793 (32.6) 216 (31.2) 577 (33.2)
> 16 nodes 1022 (42.1) 344 (49.7) 678 (39.0)

Treatment <0.01
Mastectomy No 935 (38.5) 239 (34.5) 696 (40.0)

Radiation
Lumpectomy plus 1188 (48.9) 319 (46.1) 869 (50.0)
Radiation
Mastectomy plus 307 (12.6) 134 (19.4) 173 (10.0)
Radiation

Chemotherapy 1664 (68.4) 499 (72.1) 1165 (67.0) 0.02

Anti-estrogen Therapy 0.28
Ever Use 1687 (69.5) 468 (67.8) 1219 (70.2)

No Use 740 (30.5) 222 (32.2) 518 (29.8)

Health Behaviors

Smoking status 0.58
Never 1326 (54.9) 380 (55.3) 946(54.7)

Former 996 (41.2) 285 (41.5) 711 (41.2)
Current 93 (3.9) 22 (3.2) 71 (4.1)

Physical Activity, median 10.96 10.00 12.00 0.09

METs- hour/week (MHW)

Inactive 544 (23.1) 172 (25.8) 372 (22.1)
(MHW < 3.3)

Mildly-moderately Active 540 (22.9) 159 (23.8) 381 (22.6)
(3.3 < MHW < 10.0)

Active 583 (24.8) 163 (24.4) 420 (24.9)
(10.0 = MHW < 20.0)

Highly Active 687 (29.2) 173 (26.0) 514 (30.4)

(MHW = 20.0)
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Table 2.1. Continued

Overall Women with Women
(N =2431) Lymphedema without p
Characteristic N (%) (N =692) Lymphedema value
N (%) (N =1739)
N (%)
Comorbid Medical
Conditions
Arthritis 382(18.8) 113 (19.0) 269 (18.8) 0.98
Cardiovascular 457 (22.5) 144 (24.2) 313 (21.9) 0.28
Conditions
Diabetic Conditions 83 (4.1) 28 (4.7) 55 (3.8) 0.45
Digestive Conditions 189 (9.3) 60 (10.1) 129 (9.0) 0.51
Miscellaneous 166 (8.2) 55 (9.2) 111 (7.8) 0.31
Conditions
Osteoporosis 119 (5.9) 25 (4.2) 94 (6.6) 0.05

Note: 2x2 tables were tested with Yates’ x° test.

Categorical variables with three or more categories were tested with Pearson’s x? test.
Continuous variables were tested with independent-samples T-test and Wilcoxon Rank
sum test.
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Table 2.2. Baseline participant characteristics associated with lymphedema status in a
cohort of breast cancer survivors (N=2425).

Women with Lymphedema

Characteristic N (%) OR Pvalue (95% ClI)
Demographics
Age at diagnosis, mean [SD 50.4 [8.6 0.99 0.08 (0.98 — 1.00)
(range)], years (26.0 — 70.0)]
Body Mass Index <0.01
<25 kg/m2 (normal/underweight) 249 (36.0) 1.00 -
25 — 29.9 kg/m? (overweight) 216 (31.2) 1.33 (1.07 — 1.66)
> 30 kg/m” (obese) 227 (32.8) 2.08 (1.66 — 2.60)
Tumor and Treatment
Characteristics
Tumor Size 0.41
<1.5cm 181 (26.2) 1.00
1.5-1.9cm 142 (20.6) 1.02 (0.78 - 1.32)
20-29cm 188 (27.2) 1.07 (0.83 -1.38)
>23.0cm 180 (26.0) 1.25 (0.95-1.67)
No. Nodes Removed <0.01
1 to 10 nodes 132 (19.1) 1.00
11 to 15 nodes 216 (31.2) 1.28 (0.99 — 1.65)
> 16 nodes 344 (49.7) 1.65 (1.30 — 2.09)
Treatment <0.01
Mastectomy with no Radiation 239 (34.5) 1.00
Lumpectomy plus Radiation 319 (46.1) 1.12 (0.91-1.37)
Mastectomy plus Radiation 134 (19.4) 2.02 (1.52 - 2.69)
Chemotherapy 499 (72.1) 1.02 0.90 (0.81 —1.28)

Note: Odd ratios adjusted for all variables in the table. Cl indicates confidence interval.
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Test for interaction between BMI and
5 the number of lymph nodes removed: -
[x* (4, N=2425)= 20.20, p<0.01]
= 1to 10 Lymph
Nodes
Removed
®11to 15 Lymph
Nodes
Removed
=16 Lymph
Nodes
Removed

Odd
Ratios

<25 2510299 230

Body Mass Index (kg/m2)

Figure 2.1. Lymphedema rates according to BMI and the number of lymph nodes
removed (N=2425).

Note: N (%) is the number and percentage of women with lymphedema in each
category. The total number of women with lymphedema equals 692.

Odd ratios (OR) adjusted for the following variables: age at diagnosis, tumor size,
treatment, and chemotherapy.

Confidence intervals are indicated by the error bars on the graph.

“Ref” on the first bar indicates that this is the reference category.
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CHAPTER 3

The Psychosocial Impact of Lymphedema-related Distress among Breast Cancer

Survivors in the WHEL Study
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ABSTRACT

Introduction Lymphedema is a distressing and chronic condition affecting up to 30% of
breast cancer survivors. We examined the impact of self-reported lymphedema-related
distress on psychosocial functioning among breast cancer survivors in the Women’s
Health Eating and Living (WHEL) Study. The WHEL Study has a dataset that includes

self-report data on lymphedema status, symptoms and distress.

Methods Chi-square tests and binary logistic regression models were used to examine
how specific participant characteristics, including lymphedema-related distress, were
associated with physical health and mental health as measured by the SF-36 and

depressive symptoms assessed by the CES-Dsf.

Results Of the 2,431 participants included in the current study population, 692 (28.5%)
self-reported having lymphedema. A total of 335 women reported moderate to extreme
distress as a result of their ymphedema and were classified as having lymphedema-
related distress. The logistic regression models showed that women with
lymphedema-related distress had 50% higher odds of reporting poor physical health
(p=0.01) and 73% higher odds of having poor mental health (p<0.01) when compared
to women without lymphedema. In contrast, even though lymphedema-related distress
was significantly associated (p=0.03) with elevated depressive symptoms in the

bivariate analyses, it was not significant in the logistic regression models.

Conclusions Breast cancer survivors with lymphedema-related distress had worse

physical and mental health outcomes than women with lymphedema who were not



distressed and women with no lymphedema. Our study findings underscore the
negative impact lymphedema-related distress has on the psychosocial functioning of

breast cancer survivors.
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INTRODUCTION

Lymphedema is a burdensome and chronic condition faced by a significant
percentage of breast cancer survivors. Of the 2.7 million breast cancer survivors, it is
estimated that 6 to 30% of these women will experience lymphedema symptoms [1].
Further, the incidence of arm edema is estimated to be 26% (ranging from 0 — 56%)
among breast cancer survivors [2]. Lymphedema usually arises as a result of damage
to the lymphatic system near the affected breast region, impeding the flow of lymphatic
fluid throughout the affected region and into the arm and/or hand. Depending on the
severity of damage to the lymphatic system, the build-up of lymphatic fluid can cause a
variety of symptoms. Common symptoms of lymphedema are arm or hand swelling,
tenderness, numbness, puffiness, pain, and arm or hand heaviness [3-5]. Additionally,
some women will experience serious complications related to lymphedema. Some
examples of these complications are impairments in the local immune response, which
can result in soft tissue infections with a high fever; cellulitis, which has been reported
to occur in up to 63% of patients with breast cancer-related lymphedema; and adverse
psychological and physical morbidity [5,6]. Also lymphedema can be a debilitating
condition that negatively impacts an individual’s psychosocial functioning [7,8].

Previous research studies have shown that women living with breast cancer-
related lymphedema experience a diminished quality of life [5,9—13]. In a study of 622
breast cancer survivors, women who self-reported arm or hand swelling had
significantly lower mean scores on the mental and physical SF-12 subscales compared
to women without swelling [13]. Using data from the lowa Women’s Health Study,
Ahmed and colleagues (2008) found that women with self-reported lymphedema (8.1%

of the sample) and women with arm symptoms (37.2% of the sample) had lower



health-related quality of life (HRQOL) SF-36 scores compared to women without
lymphedema or arm symptoms [9].

While the above studies demonstrate that diminished quality of life is a
complication for breast cancer survivors living with lymphedema, a paucity of research
studies have examined whether other psychological factors, such as depressive
symptoms, are affected by lymphedema status. Oliveri and colleagues (2008) found
that there was no difference in depression status as measured by the CES-D between
women who reported arm/hand swelling and those who did not [11]. Additionally,
Ridner (2005) found no association between CES-D scores between those with
lymphedema and those without; differences in CES-D scores were related to body
mass index [12].

Although there is clear evidence that women with lymphedema have reduced
quality of life, little is known about how distress attributed to lymphedema affects
psychosocial functioning (i.e., quality of life and depressive symptoms). The main
objective of this study is to examine the psychosocial impact of lymphedema among
breast cancer survivors enrolled in the Women’s Healthy Eating and Living (WHEL)
Study. In particular, we aim to investigate how lymphedema-related distress affects

quality of life (i.e., physical and mental health) and depressive symptoms.

METHODS

Study Population
The WHEL Study was a randomized controlled trial that enrolled 3088 female
breast cancer survivors to assess the effectiveness of a plant-based diet on breast

cancer recurrence and mortality. All participants were within 4 years of an early stage
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breast cancer diagnosis categorized using American Joint Committee on Cancer
(edition 1V) criteria as stage | (=1cm), stage I, or stage IlIA [14]. Between March 1995
and November 2000, seven study sites (four in California, one each in Arizona,
Oregon, and Texas) recruited participants through physicians, tumor registries and
community breast cancer events. As previously reported in 2007, the plant-based diet
did not significantly alter rates of breast cancer recurrence or mortality for the study

participants, who were followed for a median of 7.3 years [15].

Procedures

The majority of WHEL Study participants completed a series of self-
administered questionnaires and in-person interviews at 5 study time points [baseline,
1 year, 2 or 3 years (randomly determined), 4 years, and 6 years]. Additionally, WHEL
staff contacted participants twice per year to collect information on a variety of health-
related topics, such as health status and medical procedures. Details on all study
protocols have been reported previously [14]. The institutional review boards at each

study site approved the procedures for this study.

Baseline Dataset

All WHEL participants were given a series of baseline assessments that they
were asked to complete upon enroliment and prior to randomization. Demographic
data were collected at baseline by a telephone screening interview and intake forms.
To obtain tumor and treatment characteristics for each participant, medical records
including pathology reports were reviewed. Documented variables include tumor grade
and size, number of lymph nodes removed, and types of breast cancer treatments

(e.g., surgery, chemotherapy, radiation and hormone therapy).
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Year 4 Dataset
The current analyses used data (described below) collected at the Year 4 study

time point to coincide with the lymphedema dataset collection time point.

Body Mass Index

During the Year 4 clinic visit, the participant’s height and weight were measured
and used to calculate body mass index (BMI). For this study, BMI was categorized as
underweight/normal weight (BMI < 24.9 kg/m?), overweight (BMI = 25 to 29.9 kg/m?),

and obese (BMI = 30 kg/m?).

Health Behaviors

Participants completed a questionnaire on their personal health habits,
including smoking status and a validated 9-item physical activity scale [16].
Frequency, duration and intensity of physical activity were converted into metabolic
units (METs) using a standard compendium in accordance with Ainsworth et al. [17].
As per Hong et al. (2007) and Bertram et al. (2011), the physical activity variable for
the present analyses was based on total MET-hours per week (MHW) values with four
categories: inactive (MHW < 3.3), mildly to moderately active (3.3 < MHW < 10.0),

active (10.0 < MHW < 20.0) and highly active (MHW = 20.0) [18,19].

Comorbid Medical Conditions
Participants were asked to provide self-report information on a variety of
diseases/medical conditions, such as cardiovascular diseases, diabetes, and

gastrointestinal diseases. As per Patterson et al. (2010), comorbid medical conditions
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were grouped into general systems patterned after the validated Charleston
comorbidity index to avoid overlapping diagnoses and to ensure adequate samples
sizes in each group [20]. In total, there were 6 general system categories: arthritis,
cardiovascular, diabetic, digestive, osteoporosis, and miscellaneous conditions. For
the present analyses, participants were classified as having 0, 1, 2, or 3 or more

comorbid medical conditions.

Psychosocial Outcomes

A self-administered 147-item questionnaire was completed by study
participants to assess HRQOL and psychosocial functioning. This questionnaire
included the SF-36-Item Health Survey (SF-36), and the 8-item Center for
Epidemiologic Studies Depression Scale screening form (CES-Dsf). Previous studies
have shown these measures to be valid and reliable assessments of quality of life and
depressive symptoms among WHEL Study participants [21-23].

The SF-36 has 8 subscales: general health, physical functioning, role limitations
caused by physical health problems, bodily pain, vitality, social functioning, role
limitations caused by emotional problems, and general mental health. A physical health
(PH) summary score was calculated from the general health, physical functioning, role
limitations caused by physical health problems, and bodily pain subscales; and a
mental health (MH) summary score was computed from the vitality, social functioning,
role limitations caused by emotional problems, and general mental health subscales.
The range of scores is from 0 to 100, with higher scores indicating better health-related
quality of life. The instrument has been widely used in research studies with breast
cancer populations and shown to have strong psychometric properties (Cronbach’s

alpha = 0.75 to 0.91) [24-30]. Based on the previous WHEL analyses showing time to
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additional breast cancer events and all-cause mortality is associated with SF-36 PH
scores in the lowest 2 quintiles [20,21], the PH and MH summary scores were divided
in quintiles and categorized as “Poor” (bottom 2 quintiles) and “Moderate/High” (top 3
quintiles) for the present analyses.

The CES-Dsf is a self-report scale used to identify individuals with elevated
depressive symptoms. The total score added from the 8-items can be converted into a
logarithmic scale. It has been shown to be reliable (Cronbach’s alpha = 0.73) and
valid in cancer patients [22]. For this study, total scores = 0.06 in the logarithmic scale
were categorized as elevated depressive symptoms; this cut-off point has been used

previously as an indicator of clinically elevated depressive symptoms [22].

Lymphedema Dataset

Over the time period of March 2003 through August 2006, WHEL staff
contacted participants by telephone to assess lymphedema status among the study
cohort. Each interviewed participant answered questions adapted from Norman and
colleagues’ (2001) validated telephone lymphedema questionnaire [31]. To assess the
participant’s experience with lymphedema, each woman was asked: 1) “Since your
breast cancer treatment, was there ever a time when your arms or hands were different
sizes from each other?”, and 2) “Since your breast cancer treatment, has a health care
professional ever told you that you have lymphedema?”. Based on the answers to
these two questions, women were grouped into two categories: 1) the lymphedema
group consisted of women who answered “yes” to one or both of the questions and 2)
the non-lymphedema group consisted of women who responded “no” or “not sure/don’t

know” to both questions.
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Additional questions were asked to any women who responded in the
affirmative to either of the above two questions. These women were asked whether
they had currently, previously, or never experienced the following 13 symptoms of
lymphedema: swelling; tenderness; numbness; watches, rings, bracelets, clothing
becoming tight on one side; puffiness; firm or leathery skin; pain; indentations in skin
after leaning against something; difficulty in seeing knuckles or veins; tiredness,
thickness, heaviness of hand or arm; difficulty holding or grasping objects; difficulty
writing; and infection in the affected arm or hand. In addition, lymphedema-related
distress was assessed by the question, “How much did/does your lymphedema
distress or bother you?”, with 5 response choices. Women who selected “moderately”,
“quite a bit”, and “extremely” were categorized as having lymphedema-related distress,
and those were responded with “not at all” or “a little” were considered as not having

lymphedema-related distress.

Statistical Methods

Bivariate associations were conducted to assess if participant demographics,
tumor and treatment characteristics, health behaviors, comorbid medical conditions,
number of current lymphedema symptoms, and lymphedema-related distress were
associated with each of the 3 psychosocial outcome measures (i.e., PH, MH, and
depressive symptoms) separately. Chi-square tests were used to analyze the
categorical variables. Any variables associated with PH, MH, and depressive
symptoms at P<0.05 were included into the multivariate regression models. Binary
logistic regression models were built separately for each outcome measure with

variables shown to be statistically significant in the bivariate analyses added to the
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models as covariates. Significance for all analyses was set at P<0.05. All analyses

were conducted using IBM® SPSS® Statistics Version 20.0 (Armonk, NY).

RESULTS

Of the 2917 WHEL participants contacted for the lymphedema telephone
assessment, 83% (N=2431) of the study cohort responded and self-reported their
lymphedema status. Among these 2431 respondents, 692 (28.5%) women reported
yes to either a physician’s diagnosis of lymphedema or arm/hand swelling. Of those
who answered the lymphedema symptom questions (N=671), 71.7% of women were
currently experiencing at least 1 symptom, and 44.2% of women reported experiencing
4 or more current symptoms. The three most common lymphedema symptoms were
swelling (57%), puffiness (560%) and having watches, rings, bracelets, or clothing
becoming tight on one side (41%) (Figure 3.1). Additionally, of the 685 women who
answered the question, “how much did/does your lymphedema distress or bother
you?”, 335 (48.9%) reported moderate to extreme distress as a result of their
lymphedema and were classified as having lymphedema-related distress. When
examining lymphedema-related distress and the number of current symptoms, there
was a significant association between the number of symptoms and lymphedema
distress [x? (3, N=671) = 56.96, p<0.01]. Of the 118 women who reported 7 or more
symptoms, 87 (73.7%) reported moderate to extreme distress as a result of their
lymphedema.

Next, bivariate analyses were conducted to examine how lymphedema-related
distress and other participant characteristics measured at baseline or the Year 4 study

time points were associated with physical health, mental health and depressive
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symptoms. As shown in Table 3.1, lymphedema-related distress was significantly
associated with PH, MH and depressive symptoms. Specifically, women who reported
lymphedema-related distress were more likely to also self-report poor PH, poor MH
and elevated depressive symptoms as compared to those without lymphedema and
those with lymphedema yet not distressed. In terms of current symptoms (N=671),
54.2% of women with 7 or more symptoms had poor PH summary scores compared to
only 44.2% of those who reported having no current symptoms. Similarly, over 50% of
women who reported experiencing 4 or more lymphedema symptoms had poor MH
summary scores as compared to 42% of those with 3 or fewer symptoms. In contrast,
current lymphedema symptoms were not statistically significantly associated with
elevated depressive symptoms. Additionally in the bivariate analyses, poor PH was
significantly associated with the following 9 participant characteristics: age at
diagnosis, ethnicity, education, marital status, BMI, menopausal status, chemotherapy,
comorbid medical conditions, and physical activity. Poor MH was significantly
associated with age at diagnosis, education, marital status, BMI, comorbid medical
conditions, smoking status, and physical activity. Lastly, age at diagnosis, marital
status, BMI, number of lymph nodes removed, comorbid medical conditions, smoking
status and physical activity were associated with elevated depressive symptoms at
P<0.05.

For the binary logistic regression models, the number of current lymphedema
symptoms was not included due to its significant collinearity with lymphedema-related
distress. The final PH model showed that that women who reported lymphedema-
related distress, being unmarried, overweight or obese, having 1 or more comorbid
medical conditions, and being physically inactive were more likely to have poor

physical health scores. In particular, women with lymphedema had higher odds of



48

reporting poor PH than women without lymphedema. Additionally, women who
reported lymphedema-related distress had 50% higher odds of reporting poor PH
compared to women without lymphedema (Table 3.2). After adjusting for all variables
in the MH model, women with poor MH scores were more likely to have lymphedema-
related distress, have been diagnosed at age 50 and younger, be unmarried, have a
BMI = 25 kg/mz, have at least 1 or more comorbid medical conditions, and be
physically inactive. As shown in Table 3.2, women with lymphedema-related distress
had 73% higher odds of having poor MH when compared to women with no
lymphedema. For the depressive symptoms final regression model, self-report of
elevated depressive symptoms was significantly associated with being younger than 50
years at the time of cancer diagnosis, having 10 or fewer lymph nodes removed,
having 1 or more comorbid medical conditions, being a current smoker, and being
physically inactive. In contrast to the PH and MH models, lymphedema-related
distress was not significantly associated with elevated depressive symptoms in the

adjusted regression model (Table 3.2).

DISCUSSION

The results of this study showed that lymphedema-related distress was
associated with psychosocial functioning among women in the WHEL Study. After
examining the relationship between current symptoms and distress specific to
lymphedema, we found that the number of current lymphedema symptoms was highly
correlated with reporting lymphedema-related distress. Further, our bivariate analyses
findings showed that the number of current lymphedema symptoms as well as distress-

specific to lymphedema were significantly associated with not only physical health, but
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with mental health outcomes as well. The results of our logistic regression models
revealed that women with lymphedema-related distress had 50% higher odds of
reporting poor physical health and 73% higher odds of having poor mental health when
compared to women without lymphedema. In contrast, while lymphedema-related
distress was significantly associated with elevated depressive symptoms in the
bivariate analyses, it was not significant in the adjusted binary logistic regression
models.

Other studies have examined the impact of lymphedema on quality of life as
measured by the SF-36 or SF-12 among breast cancer survivors [9-11,13,32—-34].
Similar to our study findings, the majority of these studies have shown that women with
lymphedema have significantly lower PH summary scores than women without
lymphedema [9-11,13,32,33]. These findings are important when considering that
poor PH has been shown to be associated with decreased time to additional breast
cancer events and all-cause mortality [21]. However, it should be noted that we did not
find a significant association between lymphedema and additional breast cancer events
or all-cause mortality (data not shown).

Further, we have confirmed findings in multiple studies showing that women
with breast cancer-related lymphedema have lower mental health summary scores on
the SF-36 and SF-12[9,11,13,34] . In contrast to our study findings, two studies found
no significant differences in SF-36 MH summary scores between those with
lymphedema compared to those without breast cancer-related lymphedema [32,33].
These differences in MH findings may be due to participant demographics, sample
size, or study objectives, which may influence how participants were selected.

While our study findings for HRQOL measured by the SF-36 in breast cancer

survivors with lymphedema confirm the results from other studies, the main difference
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between our study and other studies was our focus on examining how self-reported
distress attributable to lymphedema impacts PH and MH outcomes. Another difference
between our study and others was how we chose to categorize the SF-36 PH and MH
summary scores. Our study followed the work of Saquib and colleagues (2011) in
categorizing the PH and MH summary scores into quintiles with the bottom two
quintiles for each summary score representing either “poor physical health” or “poor
mental health” [21]. Scores were categorized into quintiles to allow for ease of
interpretation and to rank study participants as to not assume the cut-points for the
study population. The other studies discussed above used mean PH and MH scores to
describe HRQOL among breast cancer survivors with lymphedema. Regardless of
how the PH and MH summary scores were analyzed, our results are similar with these
studies in showing that breast cancer survivors with lymphedema have significantly
poorer mental and physical health when compared to those without lymphedema.

Due to the dearth of research studies that have examined elevated depressive
symptoms measured by the CES-Dsf in women with breast cancer-related
lymphedema, ours is the first large, population-based study to report no significant
differences in CES-Dsf scores in multivariate models between breast cancer survivors
with lymphedema compared to those without lymphedema. Similarly, other studies
have found no significant differences in depressive symptoms scores when comparing
breast cancer survivors with lymphedema compared to those without lymphedema
[11,12]. However, in the bivariate analyses, we found there to be a significant
association between elevated depressive symptoms and lymphedema-related distress
(P=0.03). After examining the proportion of variance explained for the depressive
symptoms models, we found that lymphedema-related distress explained only a small

proportion of the variance; whereas, physical activity and body mass index were the
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largest contributors to the proportion of variance. These findings help to explain why
lymphedema-related distress was only significantly associated with depressive
symptoms in the bivariate analyses and not in the multivariate regression models.

The main strength of our study is the use of lymphedema-related distress as a
means of determining how lymphedema impacts psychosocial functioning among our
study population. Another study strength is its large sample size of women reporting
lymphedema (N=692). Most studies examining the psychosocial impact of
lymphedema in breast cancer survivors have had fewer than 100 participants reporting
lymphedema symptoms [7,8,10-12,32—34]. Other study strengths are the 7.3 year
average follow-up period and its comprehensive dataset on tumor and treatment
variables, health behaviors, comorbid medical conditions, and psychosocial factors.

In contrast to the study strengths, the primary limitation of this present study is
its reliance on self-report for many of the study variables, including lymphedema status.
However, the assessment of lymphedema status was obtained through the use of a
validated questionnaire that has been shown to accurately identify lymphedema in
breast cancer survivors [31]. Further, the study outcome variables (i.e., PH, MH, and
depressive symptoms) were collected using validated and reliable instruments. For
example, the SF-36 has been used in numerous breast cancer survivorship studies to
assess HRQOL [8,9,21,23,32,35]. Bardwell and colleagues (2004) confirmed that
response bias did not influence the accuracy of the SF-36 scores in the WHEL Study
[23]. Also previous studies have shown the CES-Dsf to be a useful measure to identify
elevated depressive symptoms in cancer survivors [8,22]. It should be noted that
WHEL Study participants were mostly White, well-educated, and volunteered to be part
of an intense dietary intervention; therefore, the study results may not be generalizable

to other breast cancer populations. Also due to the cross-sectional nature of the
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lymphedema assessment, we cannot comment on the causative relationships between
lymphedema and the study outcome variables.

In conclusion, our findings highlight the negative psychosocial impact of
lymphedema-related distress among breast cancer survivors. In binary logistic
regression models, breast cancer survivors with lymphedema-related distress had
worse physical and mental health outcomes than women with lymphedema who were
not distressed and women with no lymphedema. These findings are in line with
previous studies and confirm that breast cancer survivors with lymphedema report
lower health-related quality of life. This study adds to the literature the importance of
assessing distress caused specifically by lymphedema when studying breast cancer-
related lymphedema. Also future research should develop tailored health behavior
interventions to improve psychosocial functioning among breast cancer survivors

distressed by their lymphedema.
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Table 3.1. Lymphedema characteristics and their association with psychosocial health
outcomes in a cohort of breast cancer survivors.

Depressive
Physical Health Mental Health Symptoms

Participant Elevated
Characteristics Poor PH P Poor MH P Depressive P

N (%) Value N (%) Value Symptoms Value

N (%)

Lymphedema <0.01 <0.01 0.03
Distress
No Lymphedema 643 (37.1) 654 (37.7) 210 (12.2)
Lymphedema and
No Distress 155 (44.7) 143 (41.2) 44 (12.8)
Lymphedema and
Yes Distress 169 (50.8) 173 (52.1) 58 (17.6)
Current
Lymphedema 0.05 0.08 0.73
Symptoms
(N=671)
0 symptoms 84 (44.2) 80 (42.1) 24 (12.8)
1t03 symptoms 76 (41 5) 77 (421) 30 (166)
4to 6 symptoms 93 (531) 89 (509) 26 (149)
7 or more 64 (54.2) 63 (53.8) 19 (16.2)

symptoms




Table 3.2. Multivariate-adjusted logistic regression models for physical health, mental
health and depressive symptoms.
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Poor Physical Health?

Poor Mental Health®

Elevated Depressive

= ~ Symptoms®
(N =1834) (N = 1832) g
Total 95% P  Total 95% P Total 95% P
N (%) OR Cl value N (%) OR Cl value N (%) OR Cl value
pymphedema 0.01 <0.01 0.13
No 1318 1317 1306
Lymphedema  (71.9) %0 718 100 719y 100
Lymphedema
ey amm tm o o
No Distress ' ' ’ ’ ’ '
Lymphedema
e 9 e OB
Yes Distress ' ’ ’ ’ ’ ’
m‘;‘)’( "’('$;s4) <0.01 0.04 0.23
< 25 kg/m?
(normal/ (Zg %) 1.00 (Zgé) 1.00 (103‘:’1) 1.00
underweight) ’ ’ ’
25-29.9
com? 584 . 1.04- 583 ., 085 582 ., 0.88
. (31.8) 1.71 (31.8) 1.36 (32.0) 1.85
(overweight)
> 30 kg/m? 508 1.85- 507 1.06- 502 0.94-
(obese) @77y >* 314 @r7 138 478 276 8 202
Comorbid
e <0.01 <0.01 0.02
(YR 4)
y 690 690 688
0 conditions (37.6) 1.00 (37.7) 1.00 (37.9) 1.00
y 620 1.20- 619 0.92- 614 0.84-
1 condition 338) % 196 338) 18 150 338) %% 175
y 335 2.05- 334 1.16- 329 1.00-
2conditions - yg3) 277 ‘374 182) 1% 208 (8.1) 190 554
3 or more 189 2.00- 189 1.81- 186 1.20-
conditions (103) 302 438 (103) 299 372 (02) 198 32
Physical
Activity,
METs- <0.01 <0.01 <0.01
hour/week
(MHW) (YR 4)
Inactive 393 393 389
(MHW <33)  (21.4) 100 215 100 21.4) 100
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Table 3.2. Continued

Poor Physical Health® Poor Mental Health® EIev;t;:ri“E)t?r)rll'zfsive
(N = 1834) (N = 1832) 1o

Total 95% P Total 95% P Total 95% P

N (%) OR Cl value N (%) OR Cl value N (%) OR Cl value
Mildly-
moderately 389 oo 0.66- 389 ., 033 385 o4 043
Saoww @2 % i 212) %% 059 212) 9% o095
<10.0)
(obemHw 488 oo 050 465 | oa OAT- 459 o, 033
o0y @254) %87 o9 @254) 083 (g4 253) 950 75
Highly Active

586 0.30- 585 0.33- 584 0.29-
(2“3'3‘)"’ 2 3200 %4 055 @19 %% 059 @21) 9% 066

#Physical health odds ratios were adjusted for age at diagnosis, race/ethnicity, education,
marital status, menopausal status, and chemotherapy.

®Mental health odds ratios were adjusted for age at diagnosis, education, marital status,
and smoking status.

‘Depressive symptoms odds ratios were adjusted for age at diagnosis, marital status,
number of lymph nodes removed, and smoking status.
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Lymphedema Symptoms

Percent of Women

Figure 3.1. Current symptoms among breast cancer survivors with lymphedema
(N=671).
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CHAPTER 4

Patient Compliance with a Health Care Provider Referral for an Occupational

Therapy Lymphedema Consult
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ABSTRACT

Introduction Limited information exists on breast cancer patients’ compliance to attend
outpatient appointments with an occupational therapy (OT) lymphedema specialist.
The objectives of this study were 1) to examine patient compliance with a health care
provider referral for an OT lymphedema consult and 2) to identify potential barriers to

compliance among breast cancer patients.

Methods A retrospective chart review of female breast cancer patients was conducted.
Electronic medical records were queried for breast cancer patients, who received a
health care provider referral for an OT lymphedema consult between June 1, 2010 and
December 31, 2011. Descriptive statistics and Fisher’s exact chi-square tests were
used to examine how specific participant characteristics were associated with attending

an OT appointment.

Results A total of 274 female patients received an OT referral from a health care
provider; of these, only 210 patients had a referral related to their breast cancer
diagnosis/treatment and were included in the final sample size. Forty-three (20.5%)
patients did not attend an OT appointment. The results of the chi-square tests found
that non-attenders were more likely to have fewer lymph nodes removed (P<0.01)
when compared to attenders. The two most common barriers to attendance were
health problems and undergoing chemotherapy and/or radiation at the time of the OT

referral.



Conclusions This study highlights that while the majority of breast cancer patients
were compliant and attended an OT lymphedema consult, some did not attend despite

having a provider referral and OT lymphedema services readily available.
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INTRODUCTION

Of the estimated 2.7 million breast cancer survivors in the United States, a
significant proportion will experience breast cancer-related lymphedema as a late effect
of their breast cancer treatment [1—4]. Lymphedema occurs when the lymphatic system
is damaged and unable to properly circulate the lymphatic fluid. This disruption of
lymphatic flow results in variety of symptoms, such as arm swelling or tenderness.
Depending on the severity of lymphedema symptoms, the management of
lymphedema can be quite costly; research from medical claims data found that the 2-
year health care costs associated with lymphedema range from $14,877 to $23,167 [5].
A prospective surveillance model (PSM), in which patients receive lymphedema
education and arm measurements on a regular basis, has been shown to be a cost-
saving and effective method of preventing lymphedema and/or detecting early stages
of lymphedema in breast cancer survivors [6—8]. Additionally, the National
Lymphedema Network recommends screening and early detection of breast cancer-
related lymphedema [6].

Cancer rehabilitation offered as outpatient occupational therapy (OT) services
is an integral part of a PSM [7,9]. Occupational therapists (i.e., lymphedema
specialists) are trained to provide patients lymphedema prevention education, including
risk reduction strategies, as well as lymphedema treatment, if necessary. Research
has shown that patient education can prevent the development of lymphedema as well
as improve health outcomes among those living with lymphedema [10-13]. Ridner
(2006) found that women with lymphedema reported not receiving pretreatment
lymphedema education compared to women without lymphedema [13]. Fu and

colleagues (2010) found that patient education was an independent predictor of breast
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cancer-related lymphedema [11]. These researchers also reported that participants
who received lymphedema education reported fewer breast cancer-related
lymphedema symptoms than those who did not receive lymphedema education [11].
Further, health care providers (e.g., surgeons, oncologists, and nurses) play a vital role
in cancer rehabilitation through referring patients to see an OT lymphedema specialist.
Tam and colleagues (2012) found that only 44% of the physicians in their study had
ever made a referral for breast cancer-related lymphedema [14].

While provider referrals and OT lymphedema services are important to
secondary prevention in cancer survivorship care, patient attendance at cancer
rehabilitation services is crucial in order to see improved patient outcomes. To date, no
research studies have examined patient attendance at OT lymphedema consult
appointments. However, a recent study examined patient attendance at a group
educational session for breast cancer survivors referred to a survivorship clinic. Upon
receiving the educational session invite, over one third of patients declined to attend
the session for the following reasons: time conflicts, distance to the clinic, current
medical problems, elderly, non-English speaking, and lack of interest [15]. For cardiac
rehabilitation programs, a systematic review found that patient attendance is influenced
by a variety of personal and contextual factors, such as personal knowledge of the
program, lack of interest in the program, perceived beliefs about risk reduction
practices, financial and work constraints, travel distance, and family support and
demands [16].

Since little is known about breast cancer patients’ compliance with attending an
OT lymphedema consult after receiving a referral, the objectives of this study are 1) to

determine patient compliance with a health care recommendation to attend an OT



67

appointment, and 2) to identify potential barriers/reasons for non-attendance, despite

receiving a health care provider OT referral.

METHODS

Study Population

The University of California (UC) San Diego Health System has a PSM for
breast cancer-related lymphedema; patients who have breast cancer surgery and/or
present with lymphedema symptoms during a clinic visit are referred for an OT
lymphedema consult as standard protocol. This study was a retrospective chart review
of female breast cancer patients, who received a health care provider referral for an OT
lymphedema consult, at the UC San Diego Health System, which is the only academic
health system in San Diego, California. Patients were included in the study if they had
a breast cancer diagnosis, received an OT referral for a lymphedema consult, and if
the lymphedema consult referral was related to their breast cancer diagnosis and/or
treatment. Patients were excluded if the OT referral was not for a breast cancer-

related lymphedema consult.

Procedures

At the UC San Diego Health System, records of all electronic order entries for
OT referrals are available in the patients’ medical records. Therefore, electronic
medical records were queried for breast cancer patients who received a health care
provider OT referral for a lymphedema consult between June 1, 2010 and December
31, 2011. From this query, a list of eligible breast cancer patients was created that

included the following variables: the name of the health care provider who made the
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OT referral, the ordering date of the OT referral, the patient’s year of birth, insurance
type, height, and weight. Next, medical records from each patient were reviewed to
identify and extract OT referral reason, demographics, breast cancer tumor and
treatment characteristics, and other study relevant patient characteristics. This study
was approved by the local institutional review board. Due to the retrospective time
frame of the project and our process for extracting non-identifying data from the
medical records, this project was granted a waiver of documentation of informed

consent.

Dataset
Demographics

Demographic variables extracted include year of birth to determine current age
in years, type of health insurance, height and weight to calculate body mass index
(BMI), and relationship status. For this study, type of health insurance was categorized
as HMO/PPO, Medicare, Medi-Cal or self-pay. BMI was categorized as
underweight/normal weight (BMI < 24.9 kg/m?), overweight (BMI = 25 to 29.9 kg/m?),
and obese (BMI = 30 kg/m?). Relationship status was dichotomized into married

versus other (i.e., single, divorced or widowed).

Medical Characteristics

Medical variables documented include cancer stage categorized using the
American Joint Committee on Cancer (6™ edition) criteria [17], number of lymph nodes
removed, type of breast cancer surgery (e.g., lumpectomy or mastectomy), year of
breast cancer surgery, and administration of chemotherapy and/or radiation therapy.

Cancer stage at diagnosis was categorized into stage 0, stage | (IA and IB), stage Il
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(1A and 1IB), stage Il (IlIA, IlIB, and IlIC) and stage IV. For patients who had bilateral
cancers, the highest cancer stage at diagnosis was included in the cancer stage
variable. The present analysis dichotomized breast cancer surgery into
lumpectomy/bilateral lumpectomies and mastectomy/bilateral mastectomies. For
patients who had a less invasive surgery followed by a more invasive surgery, the most
invasive surgery was used for the surgery variable. For example, if a lumpectomy was
followed by a mastectomy, then mastectomy was recorded as the surgery type. Also
patients who received mastectomies at two different time points were coded as having
bilateral mastectomies and the most recent surgery year was used in the analyses.
The number of lymph nodes removed was recorded for each patient; in cases where
lymph nodes were removed bilaterally, the average number of lymph nodes removed

per patient was included in the analyses.

OT Referral

The primary outcome of this study was attendance at an OT appointment for a
lymphedema consult categorized as attenders versus non-attenders. For each patient,
the ordering date of the OT referral was extracted; in some cases, there were multiple
OT referrals during the study timeframe that were also documented. Additionally, the
name of the health care provider and the reason listed on each referral was also
extracted. Referral reason was dichotomized into current lymphedema symptoms
versus routine post-operative care/lymphedema prevention. Since queried patients
had a breast cancer diagnosis, the source of the OT referral was categorized as breast
surgical team, breast oncology team, and other physician/nurse. The date of the OT
appointment was also recorded to determine the amount of time elapsed between the

referral and appointment date. Since patients are recommended to make an OT
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appointment within 1 to 2 weeks of the referral date, the amount of time elapsed was
dichotomized into less than or equal to 2 weeks or greater than 2 weeks. For patients
with multiple referrals that went to an OT appointment, the time elapsed was calculated

from the initial referral date to the date of the first OT appointment.

Barriers

For patients who did not go to an OT appointment, potential barriers, such as
health problems, undergoing chemotherapy and/or radiation at the time of the referral,
or primary language (English versus non-English), were extracted from the medical

records.

Statistical Methods

Descriptive statistics were used to characterize the data extracted from the
medical records, including barriers to attending an OT appointment. Bivariate analyses
were conducted to assess if patient demographics, breast cancer tumor and treatment
characteristics, and OT referral source and reason, were associated with attendance at
an OT appointment. Fisher's exact chi-square tests were used to analyze the
categorical variables. Significance for all analyses was set at P<0.05. All analyses

were conducted using IBM® SPSS® Statistics version 20.0 (Armonk, NY).

RESULTS

A total of 274 patients received a lymphedema consult OT referral from a health

care provider between June 2010 and December 2011. Sixty-four patients received a

referral for a non-breast cancer-related health problem and were excluded from the
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study, making the final study cohort 210 patients. As shown in Table 4.1, the mean
age of study participants was 57.2 years (SD=11.7). The majority of patients were
married (61.7%), had private health insurance (66.5%), and were overweight/obese
(62.9%). In terms of medical characteristics, 69.8% of patients had stage 0, IA, IB, IIA,
or IIB breast cancers. Approximately 96% of patients underwent a lumpectomy or
mastectomy, and 69.8% had chemotherapy and/or radiation. Additionally, patients had
an average of 13.9 lymph nodes removed. In terms of the OT referral source, breast
oncology physicians and nurses referred 49% of patients, and members of the breast
surgical team referred 41% of patients. Approximately 51% of patients were referred to
OT for presenting with current lymphedema symptoms, such as arm swelling or
tightness; the other 49% were referred for lymphedema prevention (i.e., education or
sleeve measurements) or routine post-operative care. Additionally, 127 (61.6%) of the
OT referrals occurred within 2 years of the patient’s breast cancer surgery date; of
these referrals, 70.9% were made for lymphedema prevention/routine post-operative
care. In contrast, of the OT referrals that occurred 3 years post-surgery, 86.1% were
made for lymphedema symptoms.

Of those who received a lymphedema consult OT referral, 43 (20.5%) patients
did not attend an OT appointment over the 18 month time period and were classified as
non-attenders. Of the 167 attenders, 83 (49.7%) attended an OT appointment within at
least 2 weeks of the referral ordering date. Twenty-seven patients (12.9%) received
more than one OT referral during the study time period; of these, 88.9% were
compliant with at least one referral to attend an OT appointment. The results of the
chi-square tests found that non-attenders were more likely to have fewer lymph nodes
removed (P<0.01) when compared to attenders (Table 4.1). Attenders had an average

of 14 lymph nodes removed; whereas, non-attenders had an average of 11 lymph
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nodes removed. Additionally, when examining the number of lymph nodes by referral
reason, there was a significant difference in the number of lymph nodes removed for
women referred for lymphedema symptoms (M=15.7, SD=9.8) compared to women
who were referred for lymphedema prevention/routine post-operative care (M=12.1,
SD=9.6), [t(197)=2.64, P=0.01].

Figure 4.1 illustrates the potential barriers/reasons for non-compliance
documented from the medical records. Approximately 49% of non-attenders had other
health problems around the time of the OT referral; some examples of health problems
experienced by the non-attenders were seizures, pneumonia, depression, grief,
pulmonary embolism, and cancer metastasis. Of the 43 non-attenders, 32.6% were
undergoing chemotherapy and/or radiation at the time of the OT referral. Other barriers
identified were language (English versus non-English speaking), most likely seen at
another clinic, health insurance, and work demands. Additionally, 11.6% of the non-
attenders made an OT appointment, yet either cancelled or were a no-show at the

appointment.

DISCUSSION

A prospective surveillance model is a crucial strategy in the prevention and
treatment of lymphedema among breast cancer survivors. One key component of a
PSM is cancer rehabilitation programs, such as occupational therapy lymphedema
services. The primary purpose of this study was to examine patient attendance at OT
lymphedema appointments after a provider referral within our medical center. Of those
referred to an OT lymphedema consult, approximately 21% failed to attend the

appointment. The number of lymph nodes removed was the only participant
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characteristic shown to have a statistically significant difference between attenders and
non-attenders. Numerous research studies have concluded that lymph node removal
is a key risk factor for developing breast cancer-related lymphedema [3,18-23]. Since
non-attenders had fewer lymph nodes removed, one may posit that a reason for their
lack of compliance was that they did not feel they were at risk for lymphedema or in
need of an OT lymphedema consult. However, when examining compliance based on
the OT referral reason (i.e., current lymphedema symptoms versus routine
care/lymphedema prevention), there was no significant difference found between
groups.

A secondary objective was to identify potential barriers to patient compliance
with attendance at an OT lymphedema consult appointment. A significant proportion of
non-attenders (48.8%) were experiencing other health-related problems, such as
pneumonia, cancer metastases, or seizures, around the time of the OT referral.
Additionally, 32% of non-attenders were currently undergoing either chemotherapy
and/or radiation therapy. We also identified language, work, seen at another clinic, and
health insurance as other potential reasons for not attending an OT consult. For
example, the medical charts of 4 patients indicated they had gone to a clinic other than
our medical center to receive lymphedema services. Two patients mentioned at clinic
visits that they had not made an OT appointment due to scheduling conflicts with work.
Other studies examining non-attendance at medical appointments/programs have also
found health problems [15,24], language [15], and work [15,24,25] as barriers to
attendance. For example, Wheelock and colleagues (2013) reported that 14 patients
declined an invite to an educational session due to a medical condition or their elderly
status [15]. In contrast to our study, previous studies also reported forgetfulness [24—

26], transportation [25], and lack of interest [15] as barriers to attendance. Our lack of



finding these additional barriers is most likely due to differences in study design; the
other studies contacted each non-attender to determine reasons for non-attendance.
In contrast, we did not contact non-attenders; instead, we used information
documented in the patient’s medical chart to determine barriers to attendance.

A key strength of our study is the methodology of a retrospective chart review,
which allowed for an examination of patient compliance with a health care provider
referral for an outpatient OT lymphedema consult appointment within our medical
center. Nevertheless, this study is not without its limitations. First, data collected for
this study relied solely on information found in the patients’ electronic medical charts,
and hence, was subject to incomplete documentation for some of the study variables.
For example, common demographic characteristics, such as race and ethnicity,
education, and employment status, were not well-documented in the medical charts
and were not included in this study. Another limitation is that potential barriers
identified cannot be verified with the patient and may not accurately describe the
reasons for non-attendance. Also we do not know if health care providers gave their
patients any instructions regarding the OT lymphedema consult referral. Additionally,
only one medical center was examined in this study and as a result, the findings may

not be representative of all medical centers with outpatient OT lymphedema clinics.

Conclusions

While most breast cancer patients were compliant and attended an OT
lymphedema consult, some women did not attend, despite having a provider referral
and OT lymphedema services readily available. Future research efforts should focus
on identifying the personal and contextual barriers to attending outpatient OT

lymphedema appointments among breast cancer patients/survivors. Additionally,
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health behavior interventions geared towards providers and patients should be created
and implemented to increase patient compliance with attending outpatient
appointments. For example, multiple provider referrals may encourage patient
compliance; 89% of the patients, who received multiple referrals in our study
population, were compliant with at least one referral for an OT lymphedema consult. A
recent review article found that telephone, mail and text/short message service
reminders improved patient attendance at outpatient clinic appointments [27].
Approximately 12% of the non-attenders in our study population made an OT
lymphedema consult appointment yet failed to keep it, despite receiving an automated
telephone reminder two days prior to their scheduled appointment. Another potential
research direction would be to examine the most effective appointment reminder
method (e.g., telephone, email and text) for increasing patient attendance among
breast cancer survivors. In conclusion, patient attendance at outpatient OT
lymphedema appointments is an important aspect of survivorship care. Future
research is needed to better understand the individual, interpersonal, institutional, and

policy factors that impact patient attendance.
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Table 4.1. Participant characteristics by occupational therapy (OT) appointment
attendance in a cohort of breast cancer survivors.

Women who

Women who Did Not

o Overall Attended OT Attended OT p

Characteristic (N =210) Appt Apbt

= PP value
N (%) (N = 267) (N = 43)
N (%) N (%)

Demographics

Age, 57.2 57.1 57.5 0.61

Mean [SD (range)], years [11.7 (25-92)] [11.3(25-92)] [13.3 (33-91)]
25t0 44 29 (13.8) 21 (12.6) 8 (18.6)

45 to 64 126 (60.0) 102 (61.1) 24 (55.8)
=65 55 (26.2) 44 (26.3) 11 (25.6)

Relationship Status 0.22
Married 129 (61.7) 106 (63.9) 23 (53.5)

Other 80 (38.3) 60 (36.1) 20 (46.5)

Health Insurance Type 0.60
HMO/PPO 131 (66.5) 107 (66.9) 24 (64.9)

Medicare 45 (22.8) 36 (22.5) 9 (24.3)
Medi-Cal 19 (9.7) 16 (10.0) 3(8.1)
Self-Pay 2(1.0) 1(0.6) 1(2.7)

OT Referral Source 0.24
Breast Surgical Team 86 (41.0) 68 (40.7) 18 (41.9)

Breast Oncology Team 103 (49.0) 85 (50.9) 18 (41.9)
Other Physician/Nurse 21 (10.0) 14 (8.4) 7 (16.2)

OT Referral Reason 0.74
Current Lymphedema 108 (51.4) 87 (52.1) 21 (48.8)
Symptoms
Routine Post-op/Lymphedema 102 (48.6) 80 (47.9) 22 (51.2)
Prevention

Body Mass Index 0.43
< 25 kg/m? 78 (37.1) 65 (38.9) 13 (30.2)
(normal/underweight)

25-29.9 kg/m2 (overweight) 69 (32.9) 55 (32.9) 14 (32.6)
> 30 kg/m2 (obese) 63 (30.0) 47 (28.1) 16 (37.2)

Medical Characteristics

Stage (AJCC 6™ Edition) 0.18

0 10 (5.0) 6 (3.7) 4 (9.6)
I (1A, IB) 54 (26.7) 43 (26.9) 11 (26.2)
Il (lIA, 1IB) 77 (38.1) 64 (40.0) 13 (31.0)
I (A, 1B, HIC) 55 (27.2) 44 (27.5) 11 (26.2)
v 6 (3.0) 3(1.9) 3(7.1)
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Women who

Women who
Did Not

o Overall Attended OT Attended OT p

Characteristic (N =210) Appt Appt value

N (%) (N=167) (N = 43)
N (%) N (%)
No. Nodes Removed, 13.9 14.5 11.2 <0.01
Mean [SD (range)] [9.8 (0-44)] [9.7 (0-44)] [9.9 (0-32)]
0 nodes 5(2.5) 1(0.6) 4 (10.5)
1 to 10 nodes 76 (38.2) 59 (36.7) 17 (44.7)
11 to 20 nodes 69 (34.7) 61 (37.9) 8 (21.1)
= 21 nodes 49 (24.6) 40 (24.8) 9(23.7)

Breast Cancer Surgery 0.86
Lumpectomy/Bilateral 86 (42.6) 68 (42.2) 18 (43.9)
Lumpectomies
Mastectomy/Bilateral 116 (57.4) 93 (57.8) 23 (56.1)
Mastectomies

Time since Breast Cancer 0.23

Surgery, years
<1 68 (33.0) 56 (33.7) 12 (30.0)

2 59 (28.6) 51 (30.7) 8 (20.0)

23 79 (38.4) 59 (35.6) 20 (50.0)
Chemotherapy 143 (69.8) 117 (70.5) 26 (66.7) 0.70
Radiation 143 (69.8) 116 (69.9) 27 (69.1) 1.00

Note: Categorical variables were tested with Fisher's Exact x? test.



100
90
80
70
60

Percentage of Non-Attenders

48.8

TT.0 93 e 4

Health Current Language Other Insurance  Work
Problems Treatment Clinic

Potential Barriers

Figure 4.1. Potential barriers for not attending an occupational therapy appointment
after a health care provider referral (N=43).
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DISCUSSION

Lymphedema is a chronic condition that warrants continued attention in the field
of breast cancer survivorship. While advancements in breast cancer treatments have
helped to reduce the risk of lymphedema, it is still a problem for many breast cancer
survivors. The objectives of this dissertation were to: 1) identify the risk factors
associated with breast cancer-related lymphedema, 2) assess the association between
lymphedema-related distress and psychosocial functioning (i.e., quality of life and
depressive symptoms), and 3) investigate patient compliance with attending an OT

lymphedema consult after receiving a provider referral.

Summary of Study Findings and Suggestions for Future Research
Study #1: Risk Factors Associated with Breast Cancer-Related Lymphedema in the
WHEL Study

Consistent with previous studies, this study identified breast cancer surgery
plus radiation therapy, lymph node removal, and body mass index as being
independently associated with a statistically significant higher risk of developing breast
cancer-related lymphedema. Having a mastectomy plus receiving radiation therapy
showed a two-fold increased odds of developing lymphedema in comparison to having
a mastectomy alone. Our study found that the more lymph nodes removed increased
the odds of self-reporting lymphedema. Additionally, breast cancer survivors who were
overweight or obese had significantly higher odds of having lymphedema compared to
those of normal weight. While the type of breast cancer treatment (e.g., lymph node
removal, surgery, and radiation therapy) is typically selected to maximize the chance of

cure while minimizing side effects, including lymphedema, maintaining or achieving a
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healthy weight is a valid target for health behavior interventions aimed at reducing the
rates of lymphedema. From our study population, we found that 33% of
overweight/obese women reported lymphedema compared to 23% of normal weight
women. With this in mind, we calculated that a 10% shift of participants from the
overweight/obese group to the normal weight group would result in a 9.6% reduction in
the rates of lymphedema occurrence. Since levels of physical activity and dietary
intake are two primary ways to reduce or maintain body weight, future research should
be undertaken to target these modifiable lifestyle behaviors as a means of preventing

the development of breast cancer-related lymphedema.

Study #2: The Psychosocial Impact of Lymphedema-related Distress among Breast
Cancer Survivors in the WHEL Study

To our knowledge this was the first study to assess lymphedema-related
distress and its association with psychosocial functioning among a large cohort of
breast cancer survivors. Since 49% of women with lymphedema in our study sample
were moderately to severely distressed by their lymphedema, we were able to examine
the association between lymphedema-related distress and psychosocial functioning.
Specifically our data provides novel evidence that women who reported moderate to
severe distress as a result of their ymphedema had worse physical and mental health
scores when compared to those without lymphedema. These findings are important
because previous research has shown an association between poor physical health
and additional breast cancer events and all-cause mortality [1]. In contrast, this study
did not find lymphedema-related distress to be significantly associated with elevated

depressive symptoms in the final multivariate model.
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Although previous studies have shown reduced quality of life among breast
cancer survivors living with lymphedema, our study is the first to characterize distress
caused specifically by lymphedema and show that it negatively affects HRQOL in
breast cancer survivors. Our final multivariate models for physical and mental health
illustrate a gradient that shows women reporting lymphedema-related distress had
poorer quality of life outcomes compared to women reporting lymphedema without
distress and women without lymphedema. Our study also found that the current
number of lymphedema symptoms was highly correlated with having moderate to
severe lymphedema-related distress. Future research should focus on investigating
whether management of lymphedema symptoms reduces lymphedema-related distress
in breast cancer survivors. Additionally, this study identified physical activity, body
mass index, and comorbid medical conditions as modifiable factors associated with
psychosocial functioning among breast cancer survivors living with lymphedema.
Future intervention research should consider targeting these modifiable factors as a
means of improving psychosocial functioning among breast cancer survivors with

lymphedema.

Study #3: Patient Compliance with a Health Care Provider Referral for an Occupational
Therapy Lymphedema Consult

To date, this is the first retrospective chart review study to examine patient
compliance with an OT lymphedema consult appointment among breast cancer
patients who received a referral from a health care provider. This study provides
evidence that breast cancer patients who did not attend an OT appointment were more
likely to have fewer lymph nodes removed when compared to attenders. This

represents an important finding that needs to be investigated further to determine the
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reasons why patients who have fewer lymph nodes removed are less likely to attend
an OT lymphedema consult. Additionally, this study found that some potential reasons
for non-attendance were current health problems, undergoing breast cancer treatment,
language barrier, lack of insurance coverage, and work-related scheduling conflicts.
However, these reasons were collected from the patients’ medical records and may not
be inclusive of all barriers to attendance. Future research is warranted in order to fully

determine the reasons for non-compliance.

Recommended Interventions

The findings from this dissertation highlight some important modifiable health
behaviors and lifestyle factors related to breast cancer-related lymphedema. In
particular, some potential areas to target with intervention research identified by this
dissertation project are weight loss/management, lymphedema-related distress, and
barriers to patient attendance at lymphedema prevention/treatment appointments. The
following recommended interventions based upon theoretical frameworks are informed
by this dissertation as well as current literature in the field of breast cancer

survivorship.

Study #1 Recommended Interventions

Based on the findings that being overweight or obese is a significant risk factor
for developing lymphedema, weight loss and/or management is a valid target for health
behavior research either through increasing physical activity levels and/or encouraging
healthy dietary patterns. Some breast cancer survivors may be hesitant to engage in
physical activity that requires the use of their affected shoulder/arm for fear that it will

result in the development of lymphedema or exacerbation of lymphedema symptoms.
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However, in the past decade, research has shown there is no adverse effect of
exercise on breast cancer-related lymphedema [2]. Hence, breast cancer
patients/survivors should be made aware of these findings and encouraged to exercise
on a regular basis. Also since studies have and are being implemented to address the
issues of maintaining a healthy weight among breast cancer survivors, these studies
should consider including lymphedema as a study outcome.

Based on our study findings that breast cancer treatment and lymph node
removal are risk factors for lymphedema, any breast cancer patient who has lymph
nodes removed and/or undergoes breast cancer surgery is at risk for developing
lymphedema. Drawing from constructs in the Transactional Model of Stress and
Coping and the Health Belief Model (HBM), research focusing on understanding and
addressing the perceived susceptibility and perceived severity of developing
lymphedema among breast cancer patients will provide valuable information that can

be incorporated into lymphedema prevention education programs.

Study #2 Recommended Interventions

A key and novel finding from this dissertation project is that breast cancer
survivors with lymphedema experience a significant amount of distress resulting in
decreased psychosocial functioning. Future research should examine the pathways in
the Transactional Model of Stress and Coping to better understand the mediating
processes and moderators in how lymphedema-related distress impacts psychosocial
functioning. One may posit that health behavior interventions integrating stress
reduction activities targeting lymphedema-related distress primary and secondary
appraisals and coping skills (e.g., cognitive-behavioral coping strategies, positive

appraisals, and identity reconstruction as a cancer survivor with lymphedema) may
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reduce the distress associated with lymphedema and improve psychosocial
functioning. For example, cognitive-behavioral coping strategies focus on reducing
maladaptive thoughts and actions, while promoting cognitions and behaviors that
improve functional coping [3]; cognitive-behavioral coping interventions have been
shown to positively influence psychosocial functioning among cancer survivors [4].
Also since this dissertation project showed that women reporting more lymphedema
symptoms had higher levels of lymphedema-related distress, interventions
investigating the effects of lymphedema symptom management on lymphedema-
related distress are warranted. Additionally, since physical activity and BMI were
associated with psychosocial functioning, weight management interventions are also
applicable to improving psychosocial outcomes among breast cancer survivors living

with lymphedema.

Study #3 Recommended Interventions

Findings from this dissertation showed that even with a provider referral some
breast cancer patients do not attend OT lymphedema consult appointments. In
particular, we found that women with fewer lymph nodes removed were less likely to
attend an OT lymphedema consult. In accordance with the above intervention
recommendations for Study #1, one may posit that non-attenders have differing
perceptions of lymphedema susceptibility and severity compared to attenders.
Intervention research should determine if constructs from the HBM and the
Transactional Model of Stress and Coping explain the motivation behind patient
attendance at an OT lymphedema consult. For example, an intervention study should
examine if perceived susceptibility to developing lymphedema, perceived severity of

lymphedema, perceived control and self-efficacy to attending an OT appointment, and
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perceived barriers concerning the behavior, and cues to action (i.e., provider referral)
are related to attending an OT lymphedema consult appointment among breast cancer
survivors [5—7]. Additionally, future research should be conducted to more fully
understand and identify barriers to OT appointment attendance among breast cancer

patients/survivors.

Conclusions

Breast cancer-related lymphedema is a distressing and chronic condition
affecting a significant proportion of breast cancer survivors. This dissertation project
conducted a detailed investigation of breast cancer-related lymphedema, resulting in
three distinct manuscripts. Taken together, the findings from this dissertation
identified: 1) who gets breast cancer-related lymphedema, 2) that lymphedema-related
distress impacts quality of life, and 3) who attends an OT lymphedema consult
appointment and potential barriers to attendance. Since the majority of breast cancer
patients will transition from patient to survivor, oncology care teams, including
physicians, nurses, occupational therapists, and public health professionals, should
promote healthy lifestyle changes to prevent the development of lymphedema as well

as to manage the physical and psychosocial impact of lymphedema.
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APPENDICES

Appendix 1: Protection of Human Subjects

Human subjects research protocols were submitted and approved by an
institutional review board in San Diego (UCSD) for this dissertation study. Key sections

of the protocol are included below.

Risk to Human Subjects

For Chapters 2 and 3 (i.e., the WHEL Study), the research was secondary data
analyses of existing data, and as a result, the potential risks to subjects was minimal to
non-existent. The participants had already completed the study assessments and
signed informed consent documents at each of the clinical sites indicating their consent
for use of their non-identifying questionnaire data in research. A dataset stripped of all
identifying information was prepared and used by Ms. Dominick. For the larger WHEL
Study, data were abstracted from hospital medical records, and participants completed
self-administered questionnaires or in-person interviews.

Chapter 4 (i.e., the chart review) had minimal potential risks. One such risk
was the loss of confidentiality. To ensure the confidentiality, none of the 18 elements

specified in the HIPAA list of identifying data were collected.

Adequacy of Protection against Risks

For Chapters 2 and 3, participants were recruited at 7 study sites (University of
California San Diego and Davis, Stanford University, Kaiser Permanente Oakland and
Portland, University of Arizona Tucson, and the MD Anderson Cancer Center) through
physicians, tumor registries and community breast cancer events between March 1995

and November 2000. Prior to signing the consent form and being randomized into the

92
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study, all study participants were given the option to decline participation. The WHEL
Study was compliant with HIPAA rules for informed consent. The WHEL Study
obtained a Federal Certificate of Confidentiality that limits the right to subpoena study
data to ensure protection of participant information. For this dissertation project,
participants’ identifying information was not included in the dataset.

For Chapter 4, Ms. Dominick reviewed UC San Diego Health System electronic
medical records through the EPIC system and extracted data to a spreadsheet that
formed the study database. No identifying information was extracted to the study
database. In addition, none of the 18 HIPAA identifying elements of the medical record
were recorded. All research information collected was saved as password protected
electronic files residing on a secure server within the Moores UCSD Cancer Center.

We were granted a waiver of documentation of informed consent for this project.

Potential Benefits

For Chapters 2 and 3, participants benefited from this dissertation research
because they contributed to the scientific knowledge of the physical and psychosocial
factors associated with breast cancer-related lymphedema. In addition, the findings
from this research will have the potential to be included in cancer survivor educational
programs and health behavior interventions.

For Chapter 4, there was no direct benefit to any individual patient whose
medical record was reviewed. The potential benefit was the gain in scientific
knowledge regarding patient compliance with health care provider referrals to attend an
outpatient OT lymphedema consult appointment.

In light of the benefits and the minimal risk involved, the risk to benefit ratio is

highly favorable for this dissertation project.
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Appendix 2: Lymphedema Questionnaire

WHEL Study Lymphedema Questionnaire

These questions will be asked over the telephone during a WHEL Study participant’s
semi-annual call.

Lymphedema is the swelling of the arm or hand due to fluid buildup following
surgery. Many WHEL participants have experienced lymphedema after their breast
cancer treatment. We would like to take about 5 extra minutes on today’s call to ask
you about your experiences with lymphedema.

1. Since your breast cancer treatment, was there ever a time when your arms or
hands were different sizes from each other? [OYes [0 No [ Not Sure/Don’t
Know

2. Since your breast cancer treatment, has a health care professional ever told you
that you have lymphedema? OOYes [ONo [ Not Sure/Don’'t Know

IF NO to both 1 and 2, stop. “That ends our questions for you about lymphedema
today. Thank you very much for taking this time to answer these questions.”

IF YES to either 1 or 2,
3. Which of the following symptoms have you experienced due to your lymphedema?
Currently Previously

Never

SWEIlING ..o O, O O
LI 10 (=14 4 TS O............. O O
NUMDNESS ....oviiiiiiiiiiiii e O............. O O
Watches, rings, bracelets, clothing

becoming tight onone side ... O............. O O
PUFfINESS ...eeiiiii e O............. O O
Firm or leathery skin ...........coiiiieiiiiiiiicceee e, I O O
= o O............. O O
Indentations in skin after leaning against something ..... O............. O O
Difficulty in seeing knuckles or veins ............ccccccccuvunnes O............. O O
Tiredness, thickness, heaviness of hand or arm ........... O | O
Difficulty holding or grasping objects............ccccccvvunnnnes O............. O O
Difficulty Writing...........uueiiiiiiiii I I O
Infection in the affected hand orarm............................. I I [ O

4. How much time passed from the completion of your breast cancer treatment to the
start of your lymphedema symptoms? __days weeks months ___ years

5. I'm going to list some treatments for lymphedema. For each one, please let me
know whether or not you ever used this to treat your lymphedema.
Physical therapy (includes massage).............. O Yes.OO No



Have you ever been fitted with a pressure sleeve? ....[d Yes [0 No

MediCation ............eeeeeiiiiiiiiiiiiiiiiiiiiiiiiieiiaaaas O Yes.O No (YES:
Specify )
5a. Did you try anything else for your lymphedema? (open text field )

6. Would you say that the difference in the size of your arms or hands wasl/is:
[ Very slight (you are the only one who would notice)
I Noticeable to people who know you but not to strangers
O Very noticeable?

7. How much did/does your lymphedema distress or bother you? Would you say,
O Not at all O A little O Moderately O Quite a bit O Extremely

“That ends our questions for you about lymphedema today. Thank you very much
for taking this time to answer these questions.”





