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Abstract

Breast cancer is the second most common cancergawmmen in the United States.
Sentinel lymph node biopsy for staging early breasicer in clinically node negative patients is
supported by the American Society of Clinical Omgyl due to a greater morbidity associated
with axillary lymph node dissection. Quality ofdibenefits of sentinel lymph node biopsy
compared to axillary lymph node dissection are mststent and many studies have used quality
of life questionnaires alone.

This descriptive correlational study was a primamnglysis of factors that predicted
guality of life over two years based on a modifi¢ehlth Related Quality of Life Model. The
sample consisted of 185 women, ages 29 to 88 wtidh@anew axillary reverse mapping
surgical procedure following an axillary lymph nadiesection with sentinel lymph node biopsy
or axillary lymph node dissection with or witho@nginel lymph node biopsy. Descriptive
analyses were conducted for occurrence of lymphaderd measures of physical function,
general health perceptions, and health-relatedtyudllife over two years. Individual
characteristics, relationships of biological fast@ymptoms, and functional status to general
health perception and health-related quality & Wiere evaluated through separate regression
analyses conducted at three time points over tvaosyeData were collected from the SF-36 and
the axillary reverse mapping surgery form.

Up to 31% of the variance @eneralHealthPerceptionwas explained by seven
variables (age, body mass index, surgery, painphedema, physical functioning, and strength)
with physical functioning and pain contributing tm@st. As much as 37% of variance in mental
component summary was explained by the same sarables with physical functioning and

pain contributing the most. Only 19% of the vadaifior physical component summary was



explained by five variables (age, body mass indargery, lymphedema, and muscle strength)
with body mass index and muscle strength contigutihe most at two years. Results provide
information to help nurses formulate extended wgrtions and education for improving the
perceptions and objective outcomes of women aftdergoing axillary surgery for breast

cancer.
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Chapter 1

Introduction

Breast cancer is the second most common cancergawmmen in the United States and
the second leading cause of death in women (Anre@@ncer Society, 2013). Nearly one in
eight (12%) women in the United States will develogasive breast cancer during their lifetime.
The American Cancer Society estimates approxim&@2340 new cases of invasive breast
cancer will be diagnosed in the United States @u2idl3. The overall five-year survival is 89%,
thus the prevalence of women who have undergorasteancer is very high (National Cancer
Institute, 2013).

The clinical stage of breast cancer guides theicalrgpproach. American Joint
Committee on Cancer uses the TNM (T-tumor, N-nolleg)etastases) system for staging to
determine breast cancer prognosis (Edge et alQ)20he most common treatment for women
with localized breast cancer is surgical excisind staging axillary lymph node evaluation with
or without radiation therapy. Based on treatmendgline, staging and prognostic factors, and
the cancer care provider’'s recommendations, a waonanreceive neoadjuvant chemotherapy
or hormonal therapy administered to shrink a tubejore definitive removal of the tumor.
Other treatment options are adjuvant chemotheifamynonal therapy, or monoclonal antibody
therapy with the goal of eliminating or delayingekse recurrence (Bradley, 2007). Prognostic
factors are important indicators at the time ofysuy to evaluate the associated disease-free or
overall survival if no systemic adjuvant therapyadninistered (Cianfrocca & Goldstein, 2004).
Lymph node metastasis is an important prognostiofdor breast cancer. Sixty-one percent of
women with invasive breast cancer are estimatédve localized disease (Stage 0-1I1B) with

cancerous cells confined to the original cell layeto breast lobes or ducts (with no metastatic



disease in the lymph nodes). Thirty-two percenehagional disease (i.e., spread to regional
lymph nodes).

Breast-conserving surgery is considered the stdnaoltacedure in early breast cancer
generally followed by radiotherapy (Kaufmann, Mavioron Minckwitz, & Harris, 2010).
Initially after treatment, breast-conserving suygsrcredited for providing a better body image
than mastectomy (Arndt, Stegmaier, Ziegler, & Bemi2008). Mastectomy is the treatment of
choice when there is high risk for local recurrence

In theory the sentinel lymph node(s) are the firsining lymph nodes from the primary
breast tumor (National Cancer Institute, 2013). $&etinel lymph node (s) are removed and
evaluated for cancer. Selective sentinel lymphen@idpsy (SLNB) is used in early breast
cancer tumors with clinically and ultra sound negainvolvement of the axilla to determine
node spread. When sentinel lymph node disseaiperformed precise staging of the number
of positive lymph nodes can be used to direct rrtheatment options (Glechner et al., 2013).
Due to a greater morbidity associated with axillgrgph node dissection (ALND), SLNB for
staging early breast cancer in clinically node-nieggatients is supported by the American
Society of Clinical Oncology (Lyman et al., 2005).

National Comprehensive Cancer Network (NCCN, 2@L8Jlelines recommend no
further surgery in women with negative SLNB and AL for selected women with a positive
SLNB. Avoiding ALND is desirable since complicat®of the procedure such as lymphedema,
numbness, and stiffness in the arm can impacttgualiife. Lymphedema may occur early or
late and frequently negatively affect function (8tet al., 2012). Early intervention in patients
with lymphedema may reduce the need for extenglahilitation and demonstrate a cost

savings.



Some studies have compared SLNB and ALND, showiag$LNB is associated with
shorter hospital stay, quicker return to normaivétgt and reduced rates of short- and long-term
morbidities, such as infection, seroma, shouldebitity impairment, neuropathy, and upper
limb edema (Belmonte et al., 2012). Quality o¢ lfenefits of SLNB compared to ALND are
inconsistent. Quality of life studies have presdm&h problems such as absence of
pretreatment assessment and reliable and valigtyoélife tools. Goals in “Healthy People
2020 include not only disease and disability rethtonditions, but also those related to quality
of life. According to Bredow, Peterson, and San(09) the term health-related quality of life
is used to describe a more limited focus on arééfeanost closely influenced by an
individual's health. As an interdisciplinary modwedalth related quality of life includes
measurement of variables that are traditionallyartamt to nursing such as holistic
consideration of an individual’s reactions to attugpotential illness.

This proposed study is a primary analysis of ttewsdary outcomes not yet evaluated
from the “Axillary Reverse Mapping: A Prospectiveu@y in Women with Clinically Node
Negative and Node Positive Breast Cancer” (Connal.g2013). Axillary reverse mapping
(ARM) is a surgical procedure that uses blue dyledate axillary arm lymphatics, such as the
lymphatic channels or blue dye lymph nodes.

The analyses of the secondary objectives were editp evaluate occurrence of
lymphedema and quality of life variables at satichl follow up points and to compare quality
of life measures between women with and withoutdiggdema. Quality of life and pain
measured by (SF-36) were continuous and measupedtexlly over time (baseline, six months,

one, two, and three years). Baseline demographitsereening information were recorded.



Background and Significance

The status of the axillary nodes is still the mogtortant prognostic factor for directing
the impact of treatment. Reported in the ACOSAIBAA phase Il randomized trial of ALND
in women with stage | or IIA breast cancer and fpasiymph nodes (Lucci et al., 2007), SLNB
has gained preference over ALND for the stagingasfy breast cancer due to less morbidity and
the questionable survival benefits of ALND. Thésdings were part of a trend to move away
from radical surgery for breast cancer. Rates cftewomy declined in the 1980s after research
showing survival rates following lumpectomy andiatidn were comparable to those after a
mastectomy (Fisher et al., 1989). According toSkeveillance, Epidemiology, and End Results
(SEER) Program of the National Cancer Institutel@Gpproximately 89% of these women
may be eligible for surgery involving resectiontloé axillary lymph nodes.

Lymphedema is a recognized complication followirdlary staging for breast cancer.
Sentinel Lymph Node Biopsy has reduced the risk aiteported 5-8% with SLNB alone
compared to at least 13% after ALND (Ashikaga et24110; Mansel et al., 2006).
Lymphedema is an important consideration for nucsemg for breast cancer survivors due to
its relatively high frequency and significant fuiectal and quality of life implications for
patients.

Quality of Life

Some studies have shown that breast cancer suswnitr arm lymphedema experience
a poorer quality of life and more psychologicaldiss than women without lymphedema
(Pyszel, Malyszczak, Pyszel, Andrzejak, & Szub&®&®Ridner, 2005). Women who reported
arm swelling also reported a significantly loweadity of life with multiple functional

assessments (Paskett, Naughton, McCoy, Case, &tAROO7). Shih et al. (2009) reported that



the psychosocial effects of breast cancer relatéghiphedema to be as distressing as the
primary diagnosis of breast cancer. Women with direancer-related lymphedema have been
reported to have a poorer quality of life, gredeeel of anxiety or depression, higher risk of
chronic pain, fatigue, and added difficulty funditilmg socially and sexually compared to women
with no lymphedema (Shih et al., 2009).
Health and IlIness Over Time

According to Henly, Wyman, and Findorff (2011), oba in health and illness over time
is key to developing and evaluating interventiamsifidividuals, families, and specific
populations. The phrase health care trajectoryc@&ise and useful way to define change in
health status over time. Understanding the pathcande of change in health over time allows
anticipation of those at greatest risk for compédetrajectories and events, improves
understanding of factors that impact change inthealer time, and allows evaluation for
outcome of interventions on the trajectory. Insexhunderstanding about the course and causes
of change in health status over time creates thsibitity of control by impacting the trajectory.

With the use of random effects models for longihadlidata, advances in statistical
modeling and computing have opened new avenuaiegning longitudinal studies and
analyzing results related to change (Laird & Wa&82; Muthen & Muthen, 2000). Valid health
indicators should be used to measure change iesalver time (Henly et al., 2011). At present
nursing research has been perceived as variahlsddand for the most part lacks use of
repeated measures or longitudinal designs need&atpfmort a personalized science approach.

A health trajectory science approach provides apple knowledge for improving
nursing care and optimal outcomes, at the timeacé end beyond for individual patients.

Whether evaluating the course of a health expegi@en@assessing the impact of an intervention



on health over time, theory about change, temptwsilgn of a study, and a statistical model to
define the influence of time on health is essemtialnderscore the individual experience (Henly
et al., 2011). .
Theoretical M odel

The framework for this study is based on a modifan of the Wilson and Cleary’s
(1995) original theoretical model of the Health-&eld Quality of Life by Ferrans et al. (2005).
Ferrans’ model (2005) as presented in Figure listsngf five domains of the original model:
biological function, symptoms, functional statusngral health perception, and overall health-
related quality of life. Overall Health-Related Qityaof Life is described as subjective well-
being related to how happy or satisfied an indigids with life (Wilson & Cleary, 1995). The
biological component is described as a continuuth thie ultimate molecular, cellular, and
organ function at one end and serious life threateat the opposing end of the spectrum. The
biological components in the current study that qmpage threats to the biological process were
body mass index, type of axillary surgery, and cbi@rapy. The symptom component is
described as the individual’s perception of abndmhgsical and emotional states. Symptoms
assessed included pain (subjective) and lymphedebjective assessment). Functioning is
defined by physical, psychological social, and falection. Physical functioning was measured
by the SF-36 scores, muscle strength, and shofléooility (recorded on the axillary reverse
mapping form). General health perceptions sigaiSubjective scoring that includes all
preceding health concepts. Overall quality of ifelenoted as subjective well-being that is
referring to how happy or satisfied an individualnith life as a whole. Each domain is related
to the others and reciprocal links likely existxpkcit definitions were provided to better explain

individual characteristics (i.e., intrapersonaltaes) and environmental characteristics (i.e.,



interpersonal factors, institutional factors, conmityifactors, and public policy). Ferrans et al.
(2005) model connects specific clinical factorstealth-Related Quality of Life. In general the
Ferrans et al. model has been described as cordpéeto the multiple relationships.

Following the development of a substruction mo&sdg Appendix A), a modification of
the Health-Related Quality of Life model (Ferrahsle2005) was used as the foundation of this
study to identify factors affecting the health tethquality of life in women undergoing axillary
surgery after the diagnosis of breast cancer. HEnables included in this study are illustrated in
Figure 1. The model was revised in an effort todify and clarify the critical elements of
health related quality of life for women post axilf surgery and to establish causal relationships
among them. The solid lines indicate the resequastions to be tested in this study. The

dotted lines indicate potential future use of thaded.



Figure 1 Modified Model of Health-Related Quality of Li{eIRQOL)

Eiological Function
(Body Mass Index,
Sentinel Lym ph Node
Biopsy or Axillary
Lymph Node Dissection
with or without Sentinel
Lymph Node Dissection
chem otherapy)
General Health
Perception
(SF-36 General
Health Scale)
Sym ptom s
(SF-36 Pain Scale,
Individual Lymphedema)
Characteristics

(Age)

Orvverall Quality of Life

Functional Status (SF-36 Physical
(SF 36-Physical Component Summ ary

and Mental Com ponent

functioning scale, L ; :
muscle strength) = Summary)

Research question being tested

Potential use of model --———-—-

Figure 1. Adopted from “Conceptual Model of HeaRblated Quality of Life,” by Ferrans, C.
E., Zerwic, J. J., Wilbur, J. E., & Larson, J. 1005,Journal of Nursing Scholarship, 37, 338

The quality of life factor domains in early breaancer patients post SLNB with or
without ALND may include biological function, syngehs, functional status, general health
perceptions, and overall quality of life. Exploriggality of life domains most relevant to breast
cancer survivors’ post-axillary lymph node surgesrgritical in determining areas of intervention

to help improve physical and mental componenthéalth-related quality of life for two years



post-surgery. Demographics, muscle strength, sleodllexibility, and the SF-36 were sources
used to measure the various domains. The modgetth-related quality of life proposed in this
study was designed to examine the relationshigraphedema (yes/no) and treatment (SLNB or
ALND with or without SLNB) and (a) characteristi€the individual, (b) biological factors, (c)
symptoms, and (d) functional status, to generdtihg@arceptions and overall health-related
quality of life of breast cancer survivors who rieee a post axillary reverse mapping procedure
with SLNB or ALND with or without SLNB. In the stued breast cancer sample individual
characteristics biological function, symptoms, ahgsical function were evaluated as
simultaneous and independent predictors for geheath perception and overall quality of life.
Statement of Problem

Approximately one-third of breast cancer surviviorgeneral, the majority being African
American women, presents with regional diseasepasdive lymph nodes; consequently, they
require complete ALND (Sagen et al., 2009). Thatrehship of physiological indicators
associated with breast post-axillary breast casgegery and measures of quality of life are not
well characterized. Belmonte et al. (2012) repbtteat many studies evaluating quality of life
have used quality of life questionnaires alonemdéta-analysis of six studies in more than
11,500 women reported a higher risk for harm wittNd® than SLNB. Literature on relevant
health outcomes over time is missing. Accordingétmonth et al. (2012) controversy remains
regarding quality of life benefits for SLNB compdr® ALND in breast cancer patients.
Estimates of the incidence and prevalance of lyrdphmea vary greatly (Poage, Singer, Armer,
Poundall, & Shellabarger, 2008). Nurses and health providers can use information from this
study to provide tailored intervention and educaatio support women post breast axillary lymph

node surgery throughout their health care trajgctor
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Purpose of Study

The purpose of the study was to identify componéres individual characteristic [age],
biological factors [body mass index, SLNB or ALNDthvor without SLNB, chemotherapy],
symptoms [pain and lymphedema versus no lymphedand]functional status [muscle
strength, shoulder flexibility, and SF-36 physiftaiction scale score] within the modified
Health-Related Quality of Life model (Ferrans et 2005) that may predict general health
perspective (SF-36 general health perception seme pverall quality of life (SF-36 physical
and mental scores) of women with early breast camsr time during the first 2 years after
surgery (See Table 1, p. 38). The objective isstaldish risk groups among women undergoing
the newer axillary reverse mapping procedure faal#ishing those who may benefit from
additional intervention.

Resear ch Questions. The following research questions were explored:

1. What are the levels of pain, physical function,g@hhealth perceptions and health
related quality of life over time (baseline, six mtios, one year, and two years) for
women after axillary reverse mapping procedure?

2. Are there differences in physical function for womeho had SLNB only or ALND with
or without SLNB and women who did or did not reeechemotherapy measured over
time (baseline, six months, one year, and two y@ars

3. What is the occurrence of lymphedema (Yes/No) widasures of physical function,
general health perception, and health-related tyuaflilife over time (baseline, six
months, one year, and two years)?

4. Controlling for an individual characteristic (agehat are the relationships of biological

factors (body mass index, SLNB or ALND with or wotit SLNB), symptoms (pain), and
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functional status (SF-36 function score, musclergith, flexibility) to general health
perception and health-related quality of life ratke separate time points (six months, one
year, and two -years).
Assumptions
Subjects’ self-reported quality of life reflectduetr actual quality of life. Understanding
relationships between these components will sughertuture design of optimally effective
clinical interventions.

Definitions of Terms

The following are terms defined for the presentigtu
Adjuvant Therapy

Adjuvant therapy as a treatment for breast carscadiministered after primary therapy to
improve the chance of long term survival (NatioBahcer Institute, 2013). Primary therapy for
breast cancer generally includes surgery such ategtamy or lumpectomy. Oncologist
provides adjuvant therapy to destroy any cancés teht may have spread, even if undetected
by imaging or laboratory tests. Adjuvant therapylceast cancer may include chemotherapy,
hormonal therapy, targeted drug therapy, and/aatiad therapy.
Axillary Lymph Node Dissection

An axillary lymph node dissection is a surgicalgedure to remove lymph nodes from
the axillary region.
Axillary Reverse Mapping (ARM)

Axillary reverse mapping is an intraoperative t@goe designed to establish the
lymphatic drainage in the upper extremity duringeatinel lymph node biopsy or axillary lymph
node dissection. This procedure involves injectbdye to identify lymphatic drainage from the

arm to enable preservation of lymphatic vessels. t€Ebhnique had been examined for the
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prevention of upper extremity lymphedema in pasentdergoing surgery for breast cancer
(Boneti et al., 2012).
Breast Conserving Surgery

Breast-conserving surgery is performed to remoeebtieast cancer without removal of
the entire breast. Examples of breast conservirgesyiare lumpectomy (removal of the lump),
guadrantectomy (removal of one quarter, or quadrhtite breast tissue), and segmental
mastectomy (the cancer as well as some of thetiissise and around the tumor and lining of
the chest muscle beneath the tumor).
Clinical Staging

Staging is a standardized way for physicians tuate findings related to how far the
cancer has spread. The most common system to égéggihg of breast cancer is the American
Joint Committee on Cancer TNM (tumor, nodes, anthetasis) system. Breast cancer staging
is determined by the results of physical exam, $yopnd imaging tests (referred to as clinical
staging), or on the findings of these tests in dowtion with the findings from surgery
(pathological staging) (Edge et al., 2010).
Contralateral Lymph Node

Lymph node located on the opposite side of theylasdthe breast cancer (National
Cancer Institute, 2013).
Crossover

A crossover event consists of identification of @nenore lymph nodes that are both
focally radioactive after Tc99m injection and netibly stained blue after ipsilateral arm

injection with Lymphazurin (Connor et al., 2011).
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Early Breast Cancer

The term early stage breast cancer is used inergferto cancer that has not spread
beyond the breast or axillary lymph nodes. It galyeincludes ductal carcinoma in situ and
stages |, lIA, 1IB, and stage IlIA breast cancédatfonal Cancer Institute, 2013; National
Comprehensive Cancer Network, 2013).
| psilateral Lymph Node

Lymph node located on the same side of the bodlyeabreast cancer (National Cancer
Institute, 2013).
Lymphedema

Lymphedema is a condition that can occur wherayilymphs are removed during
breast cancer surgery (National Cancer Institl@@32 Lymphedema is defined by Connor et
al. (2011) as a change in arm circumference oftgréhan 2 cm when compared to the
contralateral arm and with the baseline measurement
Modified Radical M astectomy

The operation involves removal of the entire brgasluding skin, areola and nipple, as
well as most of the axillary lymph nodes, sparing tmuscle (Cotlar, Dubose, & Rose, 2003).
Neoadjuvant Therapy

Primary therapy for breast cancer generally incduslegery such as mastectomy or
lumpectomy (National Cancer Institute, 2013). &aljavant therapy is treatment administered
before primary therapy.
Sentinel Lymph Node

The sentinel lymph node is the first lymph nodeteere cancer is probable to spread

from the breast tumor (National Cancer Institu®, 3. There may be more than one sentinel
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lymph node. When cancer metastasizes it may apipstan the sentinel node prior to spreading
to other lymph nodes.
Lymph node status

Lymph node status determines whether or not th@lynodes in the underarm (axillary
nodes) are cancerous. Lymph node-negative indichéelymph nodes do not contain cancer
and lymph-node positive indicates they lymph nadtesontain cancer. A physical exam (also
referred to as clinical exam) can give an initstimate of lymph node status (Komen, 2013).

Summary

A large portion of women with a diagnosis of breastcer undergo axillary staging with
approximately 5% developing lymphedema with SLNB 20 % ALND. Avoiding ALND is
favorable due to complications such as lymphedemabness, and stiffness in the arm
impacting quality of life. Quality of life benefitsf SLNB compared to ALND are inconsistent
with many studies having used quality of life quiestaires alone. Axillary reverse mapping is
an emerging surgical procedure using blue dyedatéaxillary arm lymphatics. A modified
conceptual model was developed from the healtheelquality of life model to determine
predictors of quality of life in breast cancer suors undergoing axillary reverse mapping
procedure.

This primary analysis of the secondary outcomespragosed to address the lack of
literature on quality of life measures over timegatients who have or have not had this new
surgical procedure to reduce the possibility of pyvedema and other morbidities occurring. The
descriptive correlational design provides a fourmhato describe variables over a two year
period and the relationship among the variabletat®aships of biological factors, symptoms,
and functional status to general health perce@imhhealth-related quality of life will be

evaluated through regression analysis at 3 timetpaver two yearsFindings from this study
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will contribute to knowledge that can lead to fatunursing interventions to improve the quality

of life of breast cancer survivors with and withuhphedema.
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Chapter 2
Review of Literature

The purpose of this literature review was firsgiee an overview of health related
guality of life models and the increased use ohsuodels as a framework for the analysis of
clinical variables and quality of life. The secaad primary portion of the review addresses
research that explores the elements of healthecezality of life and their determinants. The
concepts presented are biological factors (bodysnmakex, SLNB or ALND with or without
SLNB, and chemotherapygymptoms(pain and lymphedema), functional status (SF-36icial
function scale score, muscle strength, and shofllebability) , general health perceptions, and
overall quality of life in women post-axillary lychmpode surgery. The review examined factors
that may influence the five main components suclinaisdividual characteristic (age). Finally,
research studies or theoretical information relébedetermination of quality of life are
presented.

The information gathered from the literature reviealudes both published and
unpublished books, journals, periodicals, and wgbpdrom 1980 through November, 2013.
The search was conducted using PubMed and Cumaillaiilex of Nursing and Allied Health.
An internet search was completed using the Googi®|&r search engine at the World Wide
Website. After articles were reviewed, a secondaview of references and bibliographies was
conducted.

History of Quality of Carein Oncology

Nearly 30 years have passed since the founditigedllational Coalition for Cancer

Survivorship (Hoffman, 2004). When the National @@ for Cancer Survivorship’s founding

members met in 1986 they rejected the historiondedn of a cancer survivor as an individual
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who had remained disease free for five years (Ruayla006). Since then they have been
instrumental in embracing the right for individutdslabel themselves as cancer survivors from
the point of diagnosis through the remainder oirtlfe, irrespective of whether death was
eventually related to cancer. The intent for adapthe new language was to foster a change in
the provider-patient communication in relation &mcer.

At the onset it was recognized that the bulk dafgmds diagnosed with cancer were living
longer and discussion about long-term survival eddd be part of the early dialogue. The
coalition acknowledged there were varying needee&pced by survivors across the cancer
journey and recovery, articulately described byhtigh Mullan (1985) as “seasons of survival”.
The notion and advocacy by the National Coaliti@nGancer Survivorship resulted in the
concept of survivorship that is described as thegef health and well-being experienced by
survivors after active cancer treatment (and pbsbiefore a recurrence or a diagnosis of a new
malignancy); it is considered a specific phasénefdancer control continuum being integrated
into the oncology language.

Nursing’s interest in quality of life can be trddeack to Florence Nightingale’s
involvement with the British Military. Her contrilions provided examples of how nurses could
promote individual quality of life (Bredow, Peters& Sandau, 2009). The Oncology Nursing
Society’sResearch Priority Survan 1991, found quality of life to be consistenthnked as a
research priority (Mooney, Ferrell, Nail, Bened&tHaberman, 1991).

The Office of Cancer Survivorship at the NationahCer Institute was established in
1996. The Office of Cancer Survivorship was a diresult of compelling and articulate
consumer advocacy for more consideration to thquenand inadequately understood needs of

the expanding population of cancer survivors. Tinective of the Office of Cancer Survivorship
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is to improve duration and quality of life of afidividuals diagnosed with cancer (National
Cancer Institute, 2013). The American Society ohiCal Oncology introduced a “Patient
Survivor Care” track to its annual meeting in 20@6h the goal of recognizing the growing
number of cancer survivors and the key role of togists in meeting their health care needs.
Work on survivorship issues at the Institute of Mat is ongoing with an in-depth evaluation
of psychosocial care provided for cancer survivbre study follows a 2004 repoiMeeting the
Psychosocial Needs of Women with Breast Cafitewitt, Herdman, & Holland, 2004).

Post axillary-surgery quality of life has not bestudied empirically to a large degree.
The following literature review will examine referees related to quality of life in breast cancer
(specific to axillary lymph node surgery when a&hlie) in the five domains along with age as an
individual characteristic that may influence theefdomains.
Health Related Quality of Life Model

Many health-related quality of life models haveraegplied between several health and
illness conditions, across lifespan, and amongviddals, families, and groups. A systematic
review of health-related quality of life models Bgkas et al. (2012) identified that out of 100
articles published between 1999 and 2010 the meguéntly used health related quality of life
models were: Wilson and Cleary (1995a), Ferraras. €2005), or the World Health
Organization (2007). Forty-six of the 100 artickesre quantitative research (mainly descriptive
studies), 16 were qualitative research, and therstwere mixed methods, instrument
development, literature review, model revision, ar@bnsensus paper. Three of the 100 articles
used Ferrans health-related quality of life as g (two related to traumatic brain injury and
one related to instrument development for matgoonat-partum quality of life measures). One

article by Klassen, Pusic, Scott, Klok, and Car@0@ described the impact of breast conditions
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and surgery (breast reduction, augmentation, @anscuction) to develop a quality of life
framework specific to breast surgery. Due to theabrvariety in disease states, health-related
guality of life domains and specific characteristoould not be sufficiently analyzed.

Ferrans et al. (2005) health-related quality fef thodel, a revision of Wilson and Cleary
(1995) model, was noted as having the greateshpaltéo guide future research and practice. In
addition, authors recommend Ferrans and colleaguedel because they added individual and
environmental characteristics to explain healtltesl quality of life. The WHO International
Classification of Functioning and, Disability, aHealth was seen as a less favorable option
because it is viewed more as a model of mappingkmndication rather than a guide for
hypothesis generation (Bakas et al., 2012).

Ferrens, Zerwic, Wilbur, and Larson (2005) revi¥éitson and Cleary’s (1995) model.
The revised model maintained the five original doreaChanges included making explicit the
definitions for individual and environmental chaexcstics, simplifying the portrayal of the
model by removing non-medical factors and desanmgtion the arrows illustrating the
relationships in Figure 1. Furthermore, they cdntied additional theoretical language regarding
the basic concepts in the model and provided exasrgdl instruments to enrich measurement
such as the SF-36 (Bakas et al., 2012).

The model by Ferrans et al. (2005) can be considearsimonious because it has seven
main concepts to explain the construct of healthted quality of life; on the other hand it is
complex due to the multiple relationships. To ea#duthe relationships of biological factors
(body mass index, SLNB or ALND with or without SL)NBymptoms (pain and lymphedema)
and functional status (SF-36 function score, musickngth, and flexibility) to general health

perception and health-related quality of life ais@n to Ferrans et al. (2005) were proposed
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(See Figure 1). Characteristics of the individuate retained in the proposed model with an
arrow from the concept to biological function, sywops, and physical function. Environmental
characteristics were not available to test fog #tudy. Biological function, symptoms, and
physical function have the potential for a recigiaelationship with a linear or reciprocal
relationship to general health and overall quatitiife.
Characteristics of the Individual

As described by Ferrans et al, (2005), epidemio&@vidence suggests a connection
between individual characteristics and biologicaddtion through detecting attributes or
behaviors that increase or decrease the odds efafemg a given health risk or problem.
Examples of biological factors are: body mass ind&i color, or family history related to
genetic risk factors. Demographic factors that tm@yssociated with the incidence of illness are
sex, age, marital status, and ethnicity. While s@@rsonal factors are unchangeable, they may
be useful in targeting health intervention. Depeh@ntal status, an individual characteristic, can
be important to contemplate when explaining hela¢thavior and its impact on biological
function. Interventions planned to change or mot#ghavior demand consideration of an
individual's developmental status. For examplem&a with small children might be receptive
to an at-home exercise program post-breast sutgegap the rehabilitation benefits. Last,
cognitive appraisal, affective response, and mbtwaare considered dynamic psychological
factors that have the ability to influence one aeat

Age. Increasing age is a risk factor for breast candational Cancer Institute, 2013). In
a study of womennE93) who were evaluated for quality of life impa€tSLNB versus ALND
had an average age of 59.2 ye&B+8.6) (Belmonte et al., 2012). A publicationYiyet al.

(2010) identified 26,986 patients with disease fposiymph nodes, of which 4,425 experienced
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SLNB only and 22,561 experienced SLNB with ALND. kven were significantly more likely
to undergo SLNB alone if they were older (mediaa a9 years) or if the cancer was low
grade and estrogen receptor positive. Boneti.¢2809) studied a sample of 220 wombh=
60.3 yearsSD= 11.3) undergoing axillary reverse mapping to tdgmnd preserve lymphatic
draining the arm and the impact on lymphedemas Wais consistent with the agéd< 60
years) reported in the initial analysis by Conntoalle(2013).

Research supports that women of various ages asagrwith breast cancer have
different concerns and needs (Loerzel, McNees, R@&uwe & Meneses, 2008). Nonetheless,
literature on the needs of women with breast camberare 65 years or older in the first year of
survivorship is scarce; consequently, healthcaogigers have little knowledge of the
similarities and differences in older survivors dhdir younger equivalents. From a study of
older women with early-stage breast cancer, Loeatzal. (2008) reported positive quality of life
in the first year of survivorship, but overall giixabf life declined overtime. Exclusion criteria
or absence of participation of older women in clatitrials has led to knowledge scarcity of
guality of life among older women with breast cance

In a study of 266 women evaluating the time-cowfdgmphedema and potential risk
factors for progression of lymphedema after breasservation treatment, Bar Ad et al. (2012)
reported age greater than 65 years of age atrtfeedf breast cancer treatment was significantly
related to higher rate of arm lymphedema when coetpeg women 65 years of age or younger.
Biological Function

Biological function (formerly biological and phydogical variables) is a comprehensive
view that encompasses molecular, cellular, anciitee organ level processes (Ferrans et al.,

2005). Biological functions can be assessed thraugh factors as laboratory tests, physical
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assessment, and medical diagnosis. Shifts in badbtunction directly or indirectly influence
all components of fitness, including symptoms, tioral status, perceptions of health, and
overall quality of life. Enhancing biological fumah is an essential part of holistic care. The
interaction of individual and environmental chaegistics likewise impacts biological function.
For example, psychological characteristics, knog#ednd attitudes impact decisions
individuals make about lifestyles eventually affiegtbiological function. Exposure to
pathogens in the environment may increase theknafi infection to a wound.

Body MassIndex. In a study of 133 women undergoing breast consgrsimgery
(SLNB with or without ALND), obesity was found t@Ia risk factor for developing
postoperative lymphedema in breast cancer in gat{gtelyer, Varnic, Le, Leong, & McCready,
2010). Women with a body mass index greater tiltafoBese) had twice the risk of developing
lymphedema compared to those with a body mass iotless than 25. A small clinical trial
(N=21) examining weight reduction as a treatmenbfeast cancer-related lymphedema found
weight loss may significantly decrease lymphede&tea(, Mortimer, & Judd, 2007). A
prospective study tracked 138 breast cancer suvieo 30 months post diagnosis (Ridner,
Dietrich, Stewart, & Armer, 2011). Women with adyanass index of 30 or greater at the time
of diagnosis were 3.6 times more likely to devdiopphedema. Weight gain after diagnosis was
not related to lymphedema. There is a lack cdassh to evaluate whether weight loss among
women at risk for developing lymphedema would daseerisk (National Cancer Institute,
2013).

Empirical evidence suggests that upper-body exeies not increase risk for
lymphedema. Sagen, Karesen, and Risberg (2008)atgd physical activity for the affected

limb and arm lymphedema after breast cancer surgéey authors concluded that women
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undergoing breast cancer surgery with ALND showaebcouraged to maintain physical activity
in their daily lives without limitations or concefor arm lymphedema.

The association between body mass index and lydgsha is poorly understood. The
researchers suggest that it could be a produchegsier limb with extra subcutaneous tissue,
adipose, and skin serving as a reservoir for lyrtipflaid or possibly due to the surgery being
more extensive as a result of the existence ofoaédipissue and hence more trauma to the
lymphatics (Ozaslan & Kuru, 2004; Werner et al 91p.

Helyer et al. (2010) recognized research is lichregarding determinants of lymphatic
flow and more studies on lymphatic drainage andedamce must be conducted to sufficiently
explore the pathogenesis of lymphedema in the ob®eeeral researchers (Boneti et al., 2009;
Thompson et al., 2007) have reported results af &xperience with axillary reverse mapping.
The focus of these studies has been to evaluatbihiy of axillary reverse mapping to identify
and preserve lymphatics draining the arm and ifsaichon lymphedema. There was no
literature identified on determinants such as bo@gs index associated with lymphedema in
axillary reverse mapping.

Chemotherapy. Evidence supports that women undergoing treatmidmteast cancer
may experience a number of symptoms that redudeftimetional status and quality of life.
Hofso, Miaskowski, Bjordal, Cooper, and Rustoenl@0evaluated for differences in the
symptom experience and quality of life of womenhabteast cancer who did and did not receive
chemotherapy prior to radiation therapy. The 8ymptoms with highest association to poorer
guality of life were lack of energy, worrying, diftilty sleeping, feeling drowsy, sweats, and
pain. Women who received chemotherapy prior toatsah experienced two-fold the number of

symptoms as women who did not receive chemotheRgyter functional status, a greater
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comorbidity score, and prior chemotherapy wereelerminants of a greater number of
symptoms. In a study of 772 patients with breastes who had a primary surgery with ALND,
667 (88%) received adjuvant chemotherapy (Kim e28113). Of those women receiving
chemotherapy, 18% experienced lymphedema compa@alyt 2% in the group not receiving
chemotherapy.

Lymph Node Status. Kim et al. (2013) also found lymphedema rates amen with
<10 axillary dissected lymph nodes was 6% and tiade> 10 was 27%pQ < .001). A case-
control study of 94 women to evaluate predictork/miphedema after breast cancer surgery
found no significant difference between negativiesus positive lymph node status, but they did
find the number of positive lymph nodes was sigaifitly greater in women with lymphedema
when compared to controlg £0.009) (Swenson, Nissen, Leach, & Post-Whii®92.
Lillegren and Holmberg (1997) reported in a stofl$81 women undergoing a segmental
mastectomy and ALND, that those with ten or moreph nodes removed were less likely than
women with fewer lymph nodes removed to developdigedema during the first year (53% vs.
33%) and during the next two years (33% vs. 20%).

Axillary Surgery. Lymphedema alone is known as a complication aft#laay staging
for breast cancer. SLNB has reduced but not elitaththe chance of this complication. The
reported risk of lymphedema ranges from 5-8 % BitINB alone and a minimum of 13 % after
ALND (Ashikaga et al., 2010; Mansel et al., 2008jillary reverse lymph is an intraoperative
technique developed to establish the lymphationdige in the upper limb during a sentinel
lymph node biopsy or axillary lymph node dissectiGonner et al., 2013). The procedure

involves injection of dye to identify lymphatic a@nage from the arm to facility preservation of
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lymphatic vessels. This technique was evaluated ipatients in this study for the prevention
of upper limb lymphedema in women undergoing swyré@r breast cancer.
Symptoms

Instruments used to measure symptoms may be ceteg@s global, condition-specific
measures, and symptom-specific measures. Globauresaare broad and capture various
symptoms where condition-specific measures aresttion symptoms related to certain
conditions. Symptom-specific measures pertaingaréicular symptom such as pain measured
by a visual analog pain scale from 0-10 (Wong-Bd&kares Foundation, 1983). The dimension
of symptoms measured are comprised of frequentsnsity, and distress in addition to quality,
cause, treatment, consequences, location, andgtidmindividual’s experience, evaluation, and
interpretation of symptoms are influenced by matidted interactions with both individual
factors (i.e., knowledge and personal charactesisaind environmental factors (i.e., interactions
with a rehabilitation specialist).

Pain. One study of 49 patients evaluated pain at 3.0thsoand 3.4 years after recovery
of upper limb function following axillary lymph neddissection (Devoogdt et al., 2011). The
authors reported that women had equal levels of @ad discomfort, associated with arm
movement, 3.0 months and 3.4 years after surgdtyaunedian visual analog scale score of 2.0.
At three months after surgery, 96% of women exg@$zin and discomfort. This number
decreased by 17% & 0.05) to 79% at 3.4 years after surgery. Sevaintg percent of women
reported a visual analog score ranging betweerandeseven. Fifty-six percent of women
reported a visual analog score between one andrald pain) and 23% had a visual analog
score between five and seven (moderate pain). Ma@seno report of severe pain. A positive

correlation was found between the visual analotess@ore at 3.0 months and 3.4 years follow
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up. There was no significant difference in thadeace of pain between the mastectomy (33%)
and breast-conserving surgery (67%) group.

According to a study by Swenson et al. (2002) $treancer patients undergoing SLNB
(n=169) had less pain at one and six months posesumpmpared to those who had an ALND
(n=78). Additionally, researchers (Schrenk, Rie§ramiyeh, & Wayand, 2000) reported
significantly higher rates of pain in patients a#¢ND compared to SNLB. Currently there is
insufficient research data regarding incidenceastt{axillary reverse mapping pain.

Arm Circumference/L ymphedema. According to Erickson, Pearson, Ganz, Adams, and
Kahn (2001), lymphedema varies from 0% to 56%, @mtb half of breast cancer survivors
reported symptoms consistent with lymphedema withithout a clinical diagnosis (Ahmed,
Prizment, Lazovich, Schmitz, & Folsom, 2008). Lymedema is clinically described as a
swelling (at minimum 200 mL by volume or 2 cm byccimference measurement) of the
affected arm compared to the non-affected arm.& aer a number of methods in the literature
for assessing limb volume; however, lack of stadidations makes it challenging for
professionals to evaluate the at-risk extremity(®r, Montgomery, Hepworth, Stewart, &
Armer, 2007). Possibilities for limb volume areteradisplacement, tape measure, infrared
scanning, and bioelectrical impedance measuresniste common method for diagnosis of
lymphedema is circumferential upper-extremity measient using specific anatomical land
marks (National Cancer Institute, 2013).

Lymphedema is identified as an independent predaftdecreased quality of life, even
when other predictive factors such as socioeconstaics, decreased range of motion, age and
obesity are adjusted for or used as covariates¢le€2004). The presentation of lymphedema

may be insidious. Lymphedema may be abruptly triggéy local inflammation from causes
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such as infection or limb injury and is charactediby non-pitting swelling of the arm often
involving digits. Lymphedema also may progressetturrent skin infections (Bicego et al.,
2006). Symptoms accompanying lymphedema includerihess or fullness related to the
weight of the arm, a tight sensation of the skimjroited flexibility of the affected joint
(National Cancer Institute, 2013). Activities ofilgdiving, hobbies, and the capability to
perform previous tasks, may be affected. Breasterasurvivors with arm lymphedema have
been found to have more disability, poorer qualitlife, and a greater psychological distress
than women without lymphedema (Pyszel, MalyszcPg&zel, Andrzejak, & Szuba, 2006;
Ridner, 2005).

Lymphedema has been reported to develop within ta$6 years after treatment of
breast cancer (Shaw, Mortimer, & Judd, 2007). €iody found that 80% of women develop
onset within three years of surgery while the eagterience edema at a rate of 1% per year
(Petrek, Senie, Peters, & Rosen, 2001). The inceleharm lymphedema can span from 8% to
56% at two years post-surgery (Petrek et al., 200Bta are inconsistent on the incidence and
prevalence of lymphedema after breast cancer thgtlhra due to the differences in patient
characteristics.

In the lowa Women’s Health Study of 1,287 breastcer survivors, 104 reported
lymphedema and 475 reported arm symptoms (Ahmat, &008). The authors reported
women diagnosed with lymphedema or arm symptomsowrttlymphedema experienced lower
physical and mental scores on the health-relataditywf life.

Functional Status
People typically do not function at fullpaeity on a daily basis (Ferrans et al., 2005).

Even those with high capacity might only use aiparof their capacity on a day-to-day basis.
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When health problems cause a decline in functioaphcity, it might be necessary for an
individual to use a higher percentage of capadityp deduce daily activities.

Measures of functional capacity have been brogepigrted in the scientific literature
with several established measures available. risbamce, testing muscle strength indicates
functional capacity for strength. Scales from3#e36 Health Survey (Ware & Sherbourne,
1992a) have been used often to measure physicalamnal function. The SF-36 is a generic tool
that can be administered to healthy individualthose with a chronic disease. The dimensions
of capacity utilization and functional reserve ai@ved as clinically meaningful and typically
measured subjectively.

SP-36 Physical Functioning Score. Segal et al. (2001) evaluated the impact of exercis
on physical function using the SF-36 physical flordhg scale in women with stage | and Il
breast cancer during adjuvant therapy. The phy#icaitioning scale consists of ten items that
evaluate several aspects of physical functionirdysgran severe and minor limitations.
Researchers reported a significgnt{.04) decrease in physical function in the cdrgroup by
4.1 points, and an increase by 5.7 and 2.2 pairtisa self-directed and supervised exercise
groups, respectively (Segal et al., 2001).

Muscle Strength and Flexibility. Rietman et al. (2004) conducted a study to evaluate
impairments, disabilities and health-related gyatitlife in 52 women after a modified radical
mastectomy or segmental mastectomy with ALND, ananalyze the association between
treatment modalities, disabilities, and healthtedlaguality of life. The mean follow up was 2.7
years. Active shoulder range of motion, grip sgtenarm volume, and pain were used to
measure impairments. The Shoulder Disability Qaeetire was used to assess disabilities and

the RAND-36 item Health Survey was used to meakeaadth-related quality of life. The most
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frequent impairments found were pain (60%) and cgda of grip strength (40%). The
occurrence of impaired range of motion (>20°) was 96% and of edema was 15%. Mean
scores on the RAND-36 contrasted significantiy.05) on scores of physical functioning,
vitality, and health perception to a female conga@up. Chemotherapy and radiation were
determinants for impaired ROM. Pain and restdetnge of motion explained 61% and 12%,
respectively, of the disability. Pain, grip strémgand arm volume were significapk(05)
predictors of health-related quality of life.

Velloso, Barra, and Dias (2011) explored possiigairments and functional
performance of the upper extremity on activitieslaily living and health-related quality of life
among breast cancer survivors treated through SamBinvestigated the association between
variables. Results showed a 75% prevalence of mgpimpacting the affected upper
extremity (pain or discomfort in arm or shoulderboeast with the severity rated as mild. Only
4.4% of the 54 women evaluated experienced lymphadend no range of motion restriction
was detected. Researchers found minimal functioméhtion of the upper arm and concluded
that SLNB preserves upper extremity function witthel impact on quality of life.

General Health Perceptions

Two defining characteristics of general health pptions are: (a) they integrate all
components of the model, and (b) they are subjeatiwnature. This domain is a blend of all the
various components of health in a comprehensivliatian. According to a review by Bjorner
et al (cited in Ferrans et al., 2005) of 39 studieis concept is supported by the findings that th
most powerful and consistent predictors of genleealth perceptions are physiological
processes, symptoms, and functional ability. d&esret al. (2005) maintains that while general

health perceptions are influenced by the previamponents of the model, they are different
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from others. Therefore, it is best to use tool$ theasure other components, such as symptoms
or functioning, to evaluate general health percgsti General health perception can be
measured by a single global question regardingindiwviduals rate their health or through a
series of questions on the SF-36 (Ware & Sherboui9@2).

According to Ferrans et al. (2005) when ratingrtheilth, individuals generally consider a
variety of health aspects as well as the impliedmmeg of each. Differences have been found
between men and women when evaluating health iarge(Benyamini, Leventhal, &

Leventhal, 2000). Women's health ratings are basealwider range of health-related and non-
health-related factors than are men's.

Another study in cancer patients showed a reflegylatervention had a positive impact
on perception of impairment and functional stahat tncluded physical and psychological
function, with implications for general health pgption (Wright, Courtney, Donnelly, Kenny, &
Lavin, 2002). O'Sullivan (2001) measured the pelfeeived health status of a cohort of breast
cancer survivorsN=120 women) using the SF-36 questionnaire. Thearebers found that the
health status of the participants was significafpty.05) better than that of the comparison
group in four of the eight domains: social functi@y mental health, vitality, and general health
perceptions. No studies were identified that dpadly assessed women’s general health
perception following axillary lymph node surgery.

Overall Quality of Life

The final component of the model, overall lgyaf life, was defined by Wilson and Cleary
(1995) as subjective well-being linked to how happgatisfied a person is with life overall.
Subjective well-being is a construct that consi$tgleasant and unpleasant affect, global

judgment of life satisfaction, and satisfactionhwitersonal domains of life (Deiner, Suh, Lucas,
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& Smith, 1999). Wilson and Cleary (1995) underscoinow individuals’ values and preferences
affect overall quality of life. Hence, the impadtvalues must be a part of an assessment of
satisfaction with life. Life satisfaction can beasured by a solitary question or through a
battery of questions about satisfaction with vasiobaracteristics of life. Using an instrument to
measure values is beneficial because it allowsdabearcher to determine whether values have
changed over the course of the study.

Quiality of life benefits of SLNB compared to ALNd&be not as well documented as the
benefits of SLNB (Belmonte et al., 2012). Limitats are absence of pretreatment assessment
and reliable and valid quality of life tools. Kstra et al. (2008) pointed out that two-year, post
stage I/Il breast cancer patients’ quality of Isecomparable to quality of life shortly before
surgery. Emotional function was rated as betten fhvéor to surgery. SLNB was not associated
with a superior quality of life when compared toMD. However, as one would expect,
undergoing systemic therapy and/or experiencingptioations unfavorably affects quality of
life.

The Axillary Lymphatic Mapping Against Nodal Axalty Clearance (ALMANC)
randomized trial comparing SLNB to standard axllmeatment in the management of early
breast cancer patients included a comprehensiveepeated quality of life assessment over 18
months (Fleissig et al., 2006). The significanfetiénces in the treatment groups completing the
Functional Assessment of Cancer Therapy-Breast [FB€4) favored the SLNB group
throughout the 18-month evaluation, with the bérefing arm functioning and better quality of

life in the SLNB group.
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Background and Overview for Primary Analysis

The clinical stage of breast cancer guides theicalrgpproach. American Joint
Committee on Cancer uses the TNM (T-tumor, N-noblleg)etastases) system for staging to
determine breast cancer prognosis (Edge et alQ)2The most common treatment for women
with localized breast cancer is surgical excisind staging axillary lymph node evaluation with
or without radiation therapy. Based on treatmemdejine, staging and prognostic factors, and
the cancer care provider's recommendations, a wamenreceive neoadjuvant chemotherapy
or hormonal therapy administered to shrink a tubedore definitive removal of the tumor.
Other treatment options are adjuvant chemothetagynonal therapy, or monoclonal antibody
therapy with the goal of eliminating or delayingelse recurrence (Bradley, 2007). Prognostic
factors are important indicators at the time ofyeuy to evaluate the associated disease-free or
overall survival if no systemic adjuvant therapyninistered (Cianfrocca & Goldstein, 2004).
Lymph node metastasis is an important prognostiofdor breast cancer. Sixty-one percent of
woman with invasive breast cancer are estimatédve localized disease (Stage 0-11B) with
cancerous cells confined to the original cell layeto breast lobes or ducts (with no metastatic
disease in the lymph nodes). Thirty-two percenehagional disease (i.e., spread to regional
lymph nodes).

Breast-conserving surgery is considered the stdrmqtacedure in early breast cancer
generally followed by radiotherapy (Kaufmann, Mavioron Minckwitz, & Harris, 2010).
Initially after treatment, breast-conserving suygsrcredited for providing a better body image
than mastectomy (Arndt, Stegmaier, Ziegler, & Bem2008). Mastectomy is the treatment of
choice when there is high risk for local recurrer@east-conserving surgery may be

contraindicated for woman with large tumors in aBroreast, persistent positive nodes after a
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resection, diffuse calcifications, potential poosmetic outcome, and contraindications to
radiation therapy (Belmonte et al., 2012).

Over time, genetic testing of breast cancer tumwag be sufficient to determine the
need for treatment and replace the need for namjesigis. The status of the axillary nodes is still
the most important prognostic factor for directthg impact of treatment. Reported in the
ACOSOG-Z0011 phase Il randomized trial of ALNDwomen with stage | or lIA breast
cancer and positive lymph nodes (Lucci et al., 208ZNB has gained preference over ALND
for the staging of early breast cancer due toresdidity and the questionable survival benefits
of ALND. These findings were part of a trend to re@way from radical surgery for breast
cancer. Rates of mastectomy declined in the 198@srasearch showing survival rates
following lumpectomy and radiation were comparabléhose after a mastectomy (Fisher et al.,
1989).

The surgical approach in the primary study (Conabal., 2013) was based on findings
that show identification of the two lymphatic systin the axilla—those draining the breast and
those draining the axilla—is possible through itigt of a radioactive isotope in the breast for
SLN identification and injection of blue dye (lymgmturin or methylene blue) into the arm for
identification of arm lymphatics.

The primary aim of the study was to gain furtheowiedge and experience with lymph
node surgery. The researchers investigated vammfnd patterns in arm lymphatic drainage
that leads to disruption of arm lymphatics durifg8 and ALND. Findings from the primary
analysis showed that axillary reverse mappingfesaaible procedure for identifying and
preserving axillary arm lymphatics with an accejpaabte of SLN crossover (Connor et al.,

2013). A secondary aim was to evaluate variablegiality of life, including pain, and
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compare between individuals with and without lymgidr@a. The statistical analysis for efficacy
was based on the occurrence of lymphedema ratéds BuNB and ALND) within the first year
after surgery. The primary analysis used one ysi@mates as the historical control (i.e. null
hypothesis) rates against which the observed catgsotocol were compared. The sample size
was determined based on the lymphedema outcomesyaset to recruit 153 SLNB only
procedures and 58 ALND procedures (Connor et @L3p
Summary

Controversy around quality of life benefits of SRompared to ALND in women with
early breast cancer remains. The four publicatidestified in the literature comparing SLNB
with or without ALND using axillary reverse mappiage in the early stages (feasibility, phase I,
and Il trials) (Bedrosian et al., 2010; Bonetakf 2009; Connor et al., 2013; Ponzone et al.,
2009). Connor et al. (2013) have collected qualftiffe data not yet analyzed through the MOS
SF-36 (Medical Outcomes Study Short Form-36) thltb& beneficial to the feasibility of
axillary reverse mapping to provide direction fatipnt education and intervention pre- and
post- axillary node surgery. To this author’s kiexdige there has been no quality of life data

published comparing SLNB with and without ALND ugiaxillary reverse mapping.
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Chapter 3

M ethodology

This section describes the study design, the saaffdeeast cancer participants in the
study, the setting, procedures, measures, ancadatgsis for the primary analysis of secondary
outcomes. The primary analysis is summarized vesults of the early findings. Lastly, ethical
considerations and limitations are discussed.

Study Design and Purpose

The current proposed study is a primary analysasrening the secondary outcomes not
previously analyzed in the axillary reverse mapmhgly. The purpose of the study is to apply
the modified model of Ferrans et al. (2005) (siggife 1) to evaluate the impact of individual
characteristics (age), biological factors (body snaslex, SLNB or ALND with or without
SLNB, chemotherapy)), symptoms (pain and lymphedgefuactional status (muscle strength,
shoulder flexibility, and SF-36 physical functiotete score), general health perspective (SF-36
general health perception score), and overall tyualilife (SF-36 physical and mental scores) of
women with early breast cancer over time duringfitisé two years after surgery. The study will
evaluate the benefits of the newer axillary revensg@ping procedure on the health-related
quality of life.

Resear ch Questions. The following research questions will be explor&thong 185
patients with clinical node negative or node pusitireast cancer recruited for evaluation to this
prospective non-randomized trial between Decem0@9 20 February 2012:

1. What are the levels of pain, physical function,g@hhealth perceptions, and health

related quality of life over time (baseline, six mtios, one year, and two years) for

women after axillary reverse mapping?
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2. Are there differences in physical function for wameho have had SLNB or ALND with
our without SLNB and women who did or did not reeechemotherapy measured over
time (baseline, six months, one year, and two y@ars

3. What is the occurrence of lymphedema (Yes/No) widasures of physical function,
general health perception, and health-related tyuailife) over time (baseline, six
months, one year, and two years)?

4. Controlling for an individual characteristics (ag@hat are the relationships of biological
factors (body mass index, SLNB or ALND with or wotit SLNB), symptoms (pain and
lymphedema), and functional status (SF-36 funcsicore, muscle strength, and
flexibility) to general health perception and hbeatlated quality of life at three separate
time points (six -months, one year, and two yg&ge Figure 1)

The primary aim of thaxillary reverse mappinstudy was to prevent lymphedema by
preserving arm versus breast axillary lymphatiégloption of the technique has been limited due to
concerns regarding feasibility and oncologic saféiifie non-randomized, single-center, Phase Il
prospective study was undertaken to investigattbary reverse mapping clinically node negative
and node positive breast cancer patients. Co20483] reported on 184 participants undergoing 212
axillary reverse mappingrocedures (28 bilateral): 155 SLNB without ALNGrpup 1) and 57
ALNDs with/without SLNB (Group 2). If they had d_N, directly entered a SLN, or were within
ALND boundaries during axillary reverse mappingnphatics were not preserved. The potential
scenarios for injection of lymphazurin or methyldihee dye and radioactive isotope are depicted in
the Appendix B flow chart (Connor, 2011). Authoemcluded that axillary reverse mapping is a
feasible procedure for identifying and preservirglary arm lymphatics with an acceptable rate of
crossover.The secondary aim of the axillary reverse mappingy was:

1) To evaluate variables of quality of life
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2) To compare these variables between those indivsduigh and without lymphedema.

Sample and Setting

All 185 patients were registered with a Midwestagademic Medical Cancer Center Clinical
Trials Office to participate in this prospectivenaandomized clinical trial between December 2G99 t
February 2012. The Internal Review Board approviatirecruited 185 participants. Axillary reverse
mapping was attempted during SLNB procedures and[Aith or without a SLNB. Subject
participation in the study began at the time ofrtbkgibility visit and lasted for three years. tkte time
this portion of the study was analyzed not all warhad reached three years of follow up.

Eligible patients included women between the agb8afo 89 years or older with a
diagnosis of breast cancer requiring lymph noddéuati@n for ipsilateral or contralateral breast
cancer or prophylactic mastectomy. Women who reckineoadjuvant therapy and clinically
node positive were allowed to participate. Patievese excluded if they were pregnant or
nursing, had history of prior axillary proceduregést augmentation, blue dye allergy, or history

of lymphedema.

Procedures

When a patient presented to the clinic the prelanjrevaluation included the standard
evaluation of the patient’s breast cancer; thissistad of a full history and physical, a clinical
breast exam, review of relevant imaging studied,ary known pathology (Connor et al., 2013).
Once the patient met all of the inclusion critexral if the patient and surgeon agreed on a SNLB
and/or ALND, the patient was presented with thelgforotocol. The study then was described
in detail to the patient who was allowed sufficiénte to read over the study details and ask

guestions. If the patient chose to participatdhestudy, informed consent was obtained and a
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HIPPA form was completed by the patient. A dedidated experience research clinical data
coordinator was assigned to the study.

The case report form consists of a set of form&é&wh participant that provided a record of the
data obtained according to the study protocol.eCaport forms were completed as scheduled during
the course of the study (baseline, six months yeae, two years, and three years). Data needed to
complete these forms were captured remotely imie-based comprehensive research information
system The medical chart and any other clinical workshestsl procedural reports were the source of
verification of the data entered into the studyatlase. Appropriate baseline demographic informatio
required eligibility checklists, required registoat forms and a copy of the signed informed consent
were sent to principal investigator for review tm@irm eligibility. The individual then could be
enrolled in the study.

M easur ements

An overview of the measures operationalized far $kudy are found in Table 1.

Table 1

Measures for Testing Single-Domain and Multiple-Ramindicators

Domain Measured Variable
Individual Characteristics Age
Biological function Body Mass Index, sentinel lymphde biopsy, and axillary

lymph node dissection, chemotherapy

Symptom status SF-36 Pain Scale, lymphedema

Physical function Short-Form health survey (SF{8®ysical functioning scale

score, muscle strength, shoulder flexibility

General Health Perception SF-36 general healtle scalre

Overall Quality of Life SF-36 physical and mergabres
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Age. Age was recorded during review of the appropriasehbne demographic
information and on the required eligibility chesits. Date of birth was extracted from the health
record at a Midwestern medical center. Date dhbwas converted to a continuous age variable.

Height and Weight. Height in inches was be collected from the patienbrd. Weight in
pounds was recorded at baseline, six months, onetyweo years. Body mass index was
automatically calculated by the electronic heatitord (kilograms/meters2). Body mass index is
viewed as an accurate way to determine the effagemht on an individual's health and can be
used as an indicator for health status and digedséCasey, 2013).

Chemotherapy. Chemotherapy history was recorded by the coordiratdhe
lymphedema assessment axillary reverse mappingepsd form (Appendix C) completed at
baseline, six months, one, two, and three yeah® chtegories for chemotherapy were:
Chemotherapy (Yes/No), Neoadjvant Chemotherapy/¥@s and Adjuvant Chemotherapy
(Yes/No). There is no documentation describing igathemotherapy regimen on the form.
Adjuvant chemotherapy rates and total number oéptt receiving chemotherapy were factored
in during the descriptive analysis based infornratiecorded on the lymphedema assessment
form and the axillary reverse mapping case reorhf(data not analyzed). For the purpose of
avoiding reduction of statistical power in analys&tients was categorized as chemotherapy
yes/no.

Lymphedema. According to the protocol patients were schedutedridergo a total of
seven arm edema assessments throughout the stinférmation for this analysis was
recorded at baseline, six months, one year, and/éacs. No special appointments were

requested for this monitoring as these assessroemsided with the standard follow-up for
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surgical patients. The edema assessment and odaunements were completed by a qualified
and trained member of the study investigators’ gamnsl (Connor et al., 2011).

The edema assessment was performed by measuriagih@rcumference in
centimeters (cm). Measurements were taken ondratk at the level of the
metacarpophalangeal joints , wrist, 10 cm abovewmtis, at the elbow and 10 cm above the
elbow. These measurements were be recorded statieel intervals and compared to baseline.
In a study evaluating arm lymphedema following bteancer surgery. Taylor, Jayasinghe,
Koelmeyer, Ung, and Boyages (2006ported the reliability was 0.97 to 0.98 for
circumferential measurementEhere was a high correlation£ 0.98) for circumferential
measurements and water displacement for measurimgper-limb volume

For the purpose of these analyses, measuremettits bilateral upper extremities were
considered at baseline, six months, one, and tasy# an increase of circumferential
measurement of 2 cm or more compared to baseliowi@a, the patient was referred to a
lymphedema specialist at the Midwestern academaticakcenter Physical Therapy Department
for lymphedema evaluation and treatment A girffedcence of more than 2 cm in the involved
arm versus the uninvolved arm was an acceptediarfta a positive diagnosis of lymphedema
in clinical practice (Armer & Stewart, 20085uspected lymphedema was confirmed by the
lymphedema specialist in order to be considerduhasg occurred.

Muscle Strength. Assessment of grip strength is commonly used tesaslsand function.
Assessment of hand grip strength was conductediog the DETECTO Digital Handgrip
Dynamometer (DHS) (DETECTO, 2008), that registersd in pounds per square inch. The
manufacturer claimed the device was reliable awdrate, although no evidence to support the

claim was found. The subject squeezed the dynanesméh maximum isometric effort while
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keeping the arm at a right angle with the elbothatside of the body. The best of three trials for
each hand was recorded, with at least 15 secondsag/ between each effort. It was
documented which hand was the dominant hand, asdild affect the results. Documentation
was recorded on the Lymphedema Assessment axidaerse mapping case report form
(Appendix C). This information was recorded atheassessment.

Shoulder Flexibility. Range of motion was assessed by evaluating shomoeement;
flexion, abduction, and rotation. Results wereorded on the lymphedema assessment axillary
reverse mapping case report form (Appendix C). ddwing is based on a scale from one to six,
with one representing almost no movement and giresenting full comfortable motion
(Morimoto et al., 2003). These measurements wererded at baseline, six months, one and
two years and recorded in comprehensive reseafatmiation system.

SF-36 Physical and Mental Health Scores. Patients completed a standard measure of
health-related quality of life, the MOS 36-Item ®hBorm Health Survey (SF-3@)Vare &
Sherbourne, 1992); this was completed at eachaas@ssment throughout the study period. For
the purpose of analyzing secondary outcomes thedibassix month, one and two year scores
were evaluatedscores were transferred to the Research Electietie Capture (RedCap), a
secure, web-based application developed to suppatatcapture for clinical trials at a
Midwestern academic medical center.

The SF-36 is a 36-item, self-administered generic healthtssl quality of life

assessment designed to measure eight health sgiftip://www.sf-36.0rg/demos/SF-

36.htm). The SF-36 has been administered successfulheity.S. general population and other
countries to various age groups and in specifieaties such as breast cancer (Ware & Gandek,

1998). The survey can be administered in five tonkénutes. The eight subscales that are part of



42

these general areas of health-related qualityf@flie: (a) physical functioning, (b) role
function-physical, (c) bodily pain, (d) social fummning, (e) role-emotional well-being, (f)

vitality (energy/fatigue), (g) mental health, am) general health perceptions. All items,
subscales and clusters within the SF-36 scaleesmigmked to be scored on a scale of 0-100 with
100 indicating the most favorable score. The nunobeesponses for each question varies. Self-
reported health transition is the only item outlef 36 not used to score the eight SF-36 scales.
The eight scales form two separate clusters raguitom the physical and mental health
variance they share. Factor analytic studies indittat physical and mental health factors
account for 80-85% of the reliable variance.

The identification of the two factors led to thenstruction of the psychometrically-based
physical and mental health summary measures (Wa&aigdek, 1998). Physical functioning,
role-function physical and bodily pain correlatéghty with the physical component and are the
backbone for the scoring of the physical composantmary tool. The highest correlation for
the mental component is with mental health, role#onal well-being, and social functioning
scales that contribute to the majority of the mecwanponent summary measure. Vitality,
general health, and social functioning have notabteelations for both components. General
health loads higher on Physical Component Summastydality and social functioning load
higher on Mental Component Summary; therefore, t#reyplaced in these respective
components. Reliability for the physical compongimmary is 0.92 and for the Mental
Component Summary 0.88. The primary scales ust#tiparent study for analysis were the
Physical and Mental Component Summary Scores.sthees were recorded on the

lymphedema assessment axillary reverse mappingepsd form (Appendix C).



43

The interpretation of physical component and merdgaiponent summary results are
made easier with the standization of mean scor@stamdard deviations (Ware, 2002). For
example, norm-based scoring is useful to moniteeake groups over time. Linear
transformations were conducted to transform scimresmean of 50 and standard deviations of
10 in the general population. Scores higher or td@¢o 100) indicate better or worse quality of
life compared to the general United States popmnrati

SF-36 Pain Scale. The SF-36 is a 36-item self-administered generattheelated quality
of life assessment designed to measure eight hatitibutes (Ware & Sherbourne, 1992). Pain
is one of the eight attributes in the SF-36. Eddihe scales has a score that ranges from 0 to 100
with a higher score representing a more favorab#dth status. The SF-36 retained the SF-20
guestion regarding the frequency of bodily painliscomfort and added an item regarding the
extent of interference with normal activities besmawof pain. There are a total of two questions
in the in the pain scale. . The pain scale rdiighs 0.90 (Ware & Gandek, 1998).

SF-36 Physical Functioning Scale. Physical function is another one of the eight
attributes in the SF-36 (Ware & Sherbourne, 1982agh of the ten items within the subscale has
a range of 0 to 100 with a higher score represgratimore favorable physical functioning. The
Physical Functioning Scale consists of ten iteras ¢valuate several components of physical
functioning and a range of severe to minor phydiodtation. The physical functioning alpha
coefficient value for internal consistency relidiis 0.93 (Ware & Gandek, 1998).

SF-36 General Health Perception. General Health Perception consists of five items
(Ware & Gandek, 1998). It correlates highily 0.96) with the 22-item General Health Rating
Index. The scale evaluates health as poor and likeljet worse versus excellent health. A sixth

item, asks participants to score the amount of ghamtheir general status over one year. The
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item is not used to score any of the eight mugtivitscales. Reliably alpha is reported at 0.81.
(Ware & Gandek, 1998).
Sample Size Justification

The sample size for this study was set based oprthmary lymphedema outcomes as noted
in chapter 2 (p. 34).
Data Analysis

Data were analyzed by Statistical Package for $&ci@nce (SPSS) version 21.

Descriptive statistics include means and standavthtions were reported for the variables in
each of the research questions along with sammpl®geaphics. Coefficient alphas were
reported for each scale score for this study saniplalues ok .05 were the cut-off value for
statistical significance in all analyses.

Specific data analyses were conducted for eadheofallowing research questions:

1. What are the levels of pain, physical function,gr@hhealth perceptions and health
related quality of life over time (baseline, 6-must1-year, 2-year) for women after
axillary reverse mapping procedures? To exploreaieh question one, descriptive
statistics that include means and standard dewsm#aoe reported, along with graphing
group means. Pain, functional status, generalngaltception and health related quality

of life are continuous variables (See Table 2).
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Table 2

Type of Variables, Scales, Measures, and RangesaRésQuestion 1

Variables/Domain Scale # of | Measurement Range
Iltems
Lymphedema/Symptom Lymphedema | 2 Categorical 0-1
assessment
axillary reverse
mapping form
Functional SF 36 questions | 10 Continuous 0-100 Lowest=Very limited jn
status/Physical 3-12 performing all PA including
Function bathing or dressing
Highest=Performs all types of PA
including the most vigorous
without limitations due to health
General Health SP 36 questions | 5 Continuous 0-100 Lowest=evaluates
Perception 1,33,34,35,36 health as poor and likely to get
worse Highest=Evaluates
personal health as excellent
Health Related Quality| SF- 36 Physical | 21 Continuous | 0-100 Lowest=Limitations in selft
of Life/Overall Quality | Component care, physical, social, and role
of Life Summary (PCS) activities, severe bodily pain,
frequent tiredness, health rated
“poor”  Highest= No physical
limitations, disabilities, of
decrements in well-being, high
energy level, health rated
excellent.
SF- 36 14 Continuous | 0-100 Lowest =Frequent
Component psychological distress, social and
Summary (MCS) role disability due to emotional
problems, health rated “poor”.
Highest=Frequently positive
affect, absence of psychological
distress and limitations in usual
sociallrole  activities due tp
emotional problems, health rated
“excellent”.

2. Are there differences in physical function for womeho have had SLNB or ALND

with or without SLND and women who did or did neteive chemotherapy measured

over time (baseline, six months, one year, andy®aos).

GPower (Faul, Erdfelder,

Lang, & Buchner, 2007), was used to conduct analysvariance (ANOVA) repeated

measures to answer the research question. Usiogiar @f 0.80 (alpha 0.05), medium
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effect size, two groups and eight measures, th@leasize is calculated to be 22.

According to Raul et al. (2007) &of 0.25 is a medium effect.

Table 3

Type of Variables, Scales, Measures, and RangesaR#sQuestion 2

Independent | Scale # of | Type of Measuremen| Range
Variable Items

Surgical Documented per 2 Categorical 0-1
Treatment- medical records

SLNB or

ALND

Chemotherapy Documented on 2 Categorical 0-1
Therapy axillary reverse

mapping work sheet

Dependent Scale # of | Type of Measuremen| Range

Variables Items

Functional SF 36 questions 3-12 10 Continuous 0-100 Lowesty-Veited in
status/Physical performing all PA including
function bathing or dressing

Highest=Performs all types of
PA including the most vigorous
without limitations due to health

3. What is the occurrence of lymphedema (Yes/No) widasures of physical function,
general health perception, and health-related tyuailife over time (baseline, six
months, one year, and two years)? For researchiguéisree, descriptive analyses
consisted of graphs of individual values by lympirad group (yes/no); individual data
were graphed followed by means and standard demsthat were tested statistically
usingt-tests Table 4 gives information about each of the \@éa used for this analysis.

Table 4

Type of Variables, Scales, Measures, and RangesaRésQuestion 3
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Variables/Domain Scale # of | Measurement Range
Iltems
Lymphedema/Symptom Lymphedema | 2 Categorical 0-1
assessment 0= No lymphedema.
axillary reverse 1= lymphedema
mapping form
Functional SF 36 questions | 10 Continuous 0-100 Lowest=Very limited jn
status/Physical function 3-12 performing all PA including
bathing or dressing
Highest=Performs all types of PA
including the most vigorous
without limitations due to health
General Health SP 36 questions | 5 Continuous 0-100 Lowest=evaluates
Perception 1,33,34,35,36 health as poor and likely to get
worse Highest=Evaluates
personal health as excellent
Health Related Quality| SF- 36 Physical | 21 Continuous | 0-100 Lowest=Limitations in selfr
of Life/Overall Quality | Component care, physical, social, and role
of Life Summary (PCS) activities, severe bodily pain,
frequent tiredness, health rated
“poor”  Highest= No physical
limitations, disabilities, of
decrements in well-being, high
energy level, health rated
excellent.
SF- 36
Component 14 Continuous | 0-100 Lowest =Frequent
Summary (MCS) psychological distress, social and

role disability due to emotiong
problems, health rated “poor”.

Highest=Frequently positiv
affect, absence of psychologic
distress and limitations in usu
sociallrole activities due t

emotional problems, health rate

>d

“excellent”.

4. Controlling for individual characteristics (age) atlwere

the relationships of biological

factors (body mass index, SLNB or ALND with or wotit SLNB), symptoms (pain and

lymphedema), and functional status (SF-36 functiorgeneral health perception and

health-related quality of life at three separateetpoints (six months, one year, and two

years)? Six multiple regression equations weretesSeparate multiple regressions for

each of the three time points were conducted aparate multiple regressions for each

of the two dependent variables: General healthgmtians and health-related quality of
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life. The independent variables were the one imdial characteristic (Step 1), and
biological factors, symptoms, and functional statasables (Step 2) (See Table 5).
Based on calculations outlined by Cohen (citediee@, 1991) a sample size of 89 is
required to evaluate multiple correlation coeffitewith a power of 0.80, (alpha 0.05),
medium effect size, and five predictors. A samje sf 103 is required for a medium
effect size and seven predictors. Using Cohen’siggpuf =R?/( R2/1), f was calculated
to be 0.15. Chi-square was used to determine wh#thee was a statistically significant
difference in lymphedema between a SLNB only andNBLwith or without SLNB and

lymphedema and the SF-36 scale scores.
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Table 5

Type of Variables, Scales, Measures and RangeafRbsQuestion 4

Independent | Scale #of | Type of Range
Variable Items
Measurement
Individual Medical Records
Characteristics
Age Categorical TBD
Biological Medical Records
factors:
Body Mass Continuous TBD
Index
Functional SF 36 questions 3-10 Continuous 0-100 Lowest=Very limited in
status: performing all PA including bathing
Physical 12 or dressing
function Highest=Performs all types of PA
including the most vigorous without
limitations due to health
Symptoms: 0-100 Lowest=Very severe and
Pain SF 36 questions 2 Continuous extremely limiting pain. Highest= No
pain or limitation due to pain.
Lymphedema| Lymphedema 2 Categorical 0-1 0= No lymphedema.
assessment axillary| 1= lymphedema
reverse mapping
form
Dependent Scale #of | Type of Range
Variables Items
Measurement
General Health| SP 36 questions 5 Continuous 0-100 Lowest=evaluates health
Perception 1,33,34,35,36 as poor and likely to get worse
Highest=Evaluates personal health|as
excellent
Health-Related| Physical 21 Continuous 0-100 Lowest=Limitations in self-
Quality of life/ | Component care, physical, social, and role
Overall Summary (PCS) activities, severe bodily pain,
Quality of Life frequent tiredness, health rated
“poor” Highest= No physical
limitations, disabilities, or
decrements in well-being, high
energy level, health rated excellent
0-100 Lowest =Frequent
14 psychological distress, social and
Continuous role disability due to emotional
problems, health rated “poor”.
Component Highest=Frequently positive affect,
Summary (MCS) absence of psychological distress and
limitations in usual social/role
activities due to emotional problems,
health rated “excellent”.
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Ethical Considerations

This investigator was added as a sub-investigattrd parent study. The Human
Research and Protection Program and Human Sul§jeatsnittee were contacted for direction
on approval of research questions that are a pyianaalysis of the seconary outcomes. All
electronic and paper files are stored in securgsward protected electronic files/systems or in
locked cabinet files according to the parent prokothe extent of access to participant data
within the informatics system was restricted tcaameeded basis. Data were entered into a
excel data base by trained study personel. Eveti entry was checked by this investigator for

accuracy and if errors were identified every féthtry was reviewed for accuracy.

Summary

An analysis examining the secondary outcomes optimeary study was conducted using a
descriptive correlational design to explore theesech questions. Answering the proposed
guestions provided knowledge for future nursingnventions to improve the quality of life of
breast cancer survivors with and without lymphedeost axillary reverse mapping prodecure.
The possible correlation of biological status, syonps, and functinal status to quality of life
may provide insight for tailored intervention amadhg expanding number of breast cancer

Survivors.
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Chapter 4
Results

The sample demographics as well as the resulesafct research question are presented
in this chapter. The purpose of this primary asialgxamining secondary outcomes was to
describe pain levels, functional status, generalthgerceptions, and health-related quality of
life over two years for women after axillary reversapping. Differences in functional status
for women who did or did not receive chemotheragyenassessed using a mixed model method.
A descriptive analysis was conducted for occurreidgmphedema and measures of functional
status, general health perceptions, and healtkecktpuality of life over two years. Because the
correlation between age and all independent vasalhs found to be insignificant simultaneous
regression was performed. The relationship ofvidldial characteristics, biological factors,
symptoms, and functional status to general heatbgption and health-related quality of life
was evaluated at three time points over two years.

Sample Characteristics

The final sample size for this study was 185. Buthe focus on longitudinal time points
participants included in the analysis were thoss s three of the four time points (i.e., before
surgery, six months, one year, and two years posgesy). The majority of participants were
white (91%). The age in study participants includethe primary analysis of secondary end
points ranged from 29 to 88 years didl £ 56;SD =11.4). The mean body mass index was
29.3 SD= 6.8) with a range from 18.2 to 55. Seventy peroé women had a body mass index
(BMI) of > 25 kg/m? and 40% had a body mass index 80 kg/m2. Approximately two thirds

underwent a SLNB on one or both sides of the agti@pared to one-third undergoing an
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ALND. Nearly 65% of participants received chemo#mr. Sample demographics are provided
in Table 6.
Table 6

Sample Demographics

Frequency Percentage
Surgery
Axillary Lymph Node Dissection 56 30.3
Sentinel Lymph Node Biopsy (unilateral) 107 57.5
Sentinel Lymph Node Biopsy (bilateral) 22 11.8
Total 185
Chemotherapy
Yes 56 30.3
No 121 65.4
Known 8 4.3
Total 185
Race
White 169 91.4
African American 13 7
Hispanic or Latino 2 11
Asian 1 0.5

Total 185
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Lymphedema was also analyzed by ethnicity. Theltses) Table 7 are a cross tabulation

of whether lymphedema occurred (or not) and raceder to see if lymphedema differed with

race. The cross tabulation showed that up to 339B&rb% of African American women

experience lymphedema at one and two years regpctiompared to 3.6% and 3.4% of

Caucasian women at one and two years respectNel{Latino women experienced

lymphedema.

Table 7.

Lymphedema Frequency by Race

Race NoLE LE Frequency Chi-square
Six Months
White 155 7 4.3% 3.61
African American 11 2 15%
Latino 0 0
One Year
White 160 6 3.6% 18.96**
African American 4 8 33%
Latino 0 0
Two Years
White 139 5 3.4% 13.64 **
African American 5 3 37.5%
Latino 0 0

Note. *=p (1 0.001 ; LE= Lymphedema
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Sample Descriptives

Health-related quality of life was evaluated befsurgery and six months, one year, and
two years post-surgery. The SF-36 (Ware & Sherbmut@92) was used. Scores for the
subcategories were calculated using standardizesb@ure where scores higher or lower (0 to
100) indicate better or worse quality of life, resfively, compared to the general United States
population.
Resear ch Question One

The first research question was: What are the $evigpain, physical function, general
health perceptions and health related qualityfef(lnental component summary and physical
component) over time (baseline, six months, one, yaal two years) for women after axillary
reverse mapping procedures? Table 8 lists the suynstatistics for level of pain, functional
status, general health, physical component statusmental health status.
Table 8

Descriptive Statistics for SF-36 Scale Measurdsaatr Time Points

Time Pain Physical General Health Total PCS Total MCS
Function
M(SD) M(SD) M(SD) M(SD) M(SD)
Baseline 75.01 (23.80) 79.29 (23.84) 73.85 (18.74)50.00 (9.54)  50.00 (10.00)

6 Months ~ 77.09 (21.04)  78.69 (24.84)  73.75(18.13) 50.01(9.98)  50.00 (9.99)
1 Year 74.52 (23.90) 75.91 (26.04) 70.00 (19.51) .08@9.99)  49.89 (10.00)

2 Year 73.62 (23.53)  75.77(26.39)  72.03(19.89) 50.02 (12.60) 50.00 (10.00)

Note.M = mean; SD = standard deviation; PCS = physicalpament summary score; MCS =
mental component summary score.
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The mean level of pain, physical function, andegahhealth, are consistently more
favorable at baseline and six months post-surg&gres were lower at one year and two years
post-surgery (see Figure 2). Standardized phys@aponent and mental component summary
scores show no variance over time.

Figure 2. Mean Levels of Pain, Physical Function, Generxlth, and Physical Component
Status (PCS) and Mental Component Status (MCS)iing Periods (baseline, 6 months, 1 year,

and 2 year).
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Resear ch Question Two

Research question two was to determine if there &y differences in physical
function for women who had SLNB or ALND with or Wwitut SLNB and women who did or did
not receive chemotherapy measured over time (ln&selix months, one year, and two years)?
Table 9 shows the means and standard deviatiorigrfotional status at the four time point for

those receiving chemotherapy and those not reggitin
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Table 9
Means and Standard Deviations of Physical FuncabRour Time Points in Chemotherapy

(yes/no) Participants

Chemotherapy No Chemotherapy

Time M (SD) M (SD)
Baseline

Physical Function B(84.84) 81.27 (21.07)
Six months

Physical Function A7(86.00) 81.27 (23.30)
One year

Physical Function 73(26.70) 79.12 (25.51)
Two year

Physical Function 73(28.90) 80.65 (25.97)

Note.M = mean;SD = standard deviation

A repeated-measures ANOVA assessed whether thera didfference between the
average functional status scores at four time pdortthose receiving chemotherapy versus no
chemotherapy and surgery (SLNB or ALND with or witiht SLNB). Testing the assumptions for
repeated measures, the assumption of normalitynvedshowever, the assumption of sphericity
was violated. Results for the functional statuglsewn the chemotherapy (yes/no) group
indicated that participants did rate the same twefour time periods. Using Huynh-Feldt
correction because Epson was > .75 (Leech, Ba&d#torgan, 2008, p 160), the within subject
effect (time) was not significant. While the meam3able 8 and Figure 3 appear higher in the
no chemotherapy group there was no significanedifice between the chemotherapy and no

chemotherapy groups in a between group analysis.
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Figure 3. Differences in Mean for Physical Function in Rapants Receiving Chemotherapy

Versus no Chemotherapy.
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Findings for the physical function levels in thegery (SLNB or ALND) group indicated

that participants did not rate the same over the time periods (see Table 10).
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Table 10

Means and Standard Deviations of Physical FuncabRour Time Points According to Type of

Surgery
Axillary Lymph Node Sentinel Lymph Node
Dissection Biopsy
Time M (SD) M (SD)
Baseline
Physical Function 84(%8.77) 79.39 (23.55)
Six months
Physical Function 75(32.23) 80.50 (25.64)
One year
Physical Function 71(29.36) 78.13 (24.89)
Two year
Physical Function 67(30.60) 80.08 (23.72)

Note.M = mean;SD = standard deviation

Huynh-Feldt was used again because Epson was FThéSwithin subject effect (time)
was significantk (254, 354.017= 3.06,p < .05). Examination of the means (see Figure dicate a
significant decrease in mean scores from basetingared to six months in the ALND group (
1,139)= 6.06,p < .05). There was no significant difference betwsergery groups in the between
group analysi§ (1,139)= 2.9, p = 0.91. However the time main effect waalified by a

significant interaction between time and surgér,ss, 354.1=3.06,p < .05.
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Figure 4. Differences in Functional Status for Participantv&entinel Lymph Node Biopsy

or Axillary Lymph Node Dissection with or withoue8tinel Lymph Node Biopsy
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Resear ch Question Three

Research question number three was to assessdhaence of lymphedema with the
measures of physical function, general health pti@me, and health-related quality of life over
time (six months, one year, and two years)? Inldizis with baseline lymphedema were
excluded from the study. Lymphedema in the SLN@&ugrdiminished over time in contrast to
an increase over time in the ALND with or witholtNBB group (see Table 11). Total

lymphedema ranges from 5.1% to 5.6% during they®ars after axillary surgery.
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Table 11

Clinical Findings in the SLNB, ALND, and Group TistBuring the Two Years after Surgery

SLNB ALND Total
% % % P
Objective lymphedema
Six months 3.3 9.4 5.1 0.13
One year 3.2 11.1 5.6 0.68
Two years 1.8 14.0 5.2 0.01**

Note. **p=<0.01; SLNB = sentinel lymph node biopsy; ALND = l&y lymph node dissection
Descriptivestatistics for variables— pain, physical functigeneral health, mental
component summary, and physical component— ingpatnts with and without lymphedema at

three time points are shown in Table 12. The nurabandividuals with lymphedema is

considerably less than those with lymphedema.



Table 12

Statistics from SF-36 Scale in Participants withaothout Lymphedema

Summary

No Lymphedema Lymphedema
M (SD) M (SD)

Six Months
Pain 77.35 (21.40) 151 89.58 (13.45)
Physical Function 79.32 (24.67) 154 76.67 (27.51)
General Health 74.33 (17.92) 152 70.83 (13.20)
Physical Component 50.24 (9.95) 162 48.05 (12.65)
Summary
Mental Component 50.05 (10.01) 152 48.66 (13.18)
Summary

One Year
Pain 75.02 (22.84) 150 61.56 (39.64)
Physical Function 76.42 (25.61) 151 62.22 (35.45)
General Health 70.93 (18.27) 151 53.89 (28.26)
Physical Component 50.39 (9.62) 152 42.79 (14.12)
Summary
Mental Component 50.40 (9.79) 152 42.55 (11.66) *
Summary

Two Years
Pain 75.85 (22.60) 142 54.64 (15.91)
Physical Function 76.91 (24.76) 145 68.75 (31.71)
General Health 72.77 (19.15) 143 61.88 (23.44)
Physical Component 50.95 (11.59) 146 41.31 (11.73) *
Summary
Mental Component 50.58 (9.63) 146 46.56 (7.08)

*p= <0.05;M = Mean;SD = Standard Deviation
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The means of the variables at three time pointslepected for the women with no
lymphedema (see Figure 5) and for women with lyndehea (see Figure 6). At the six month
analysis pain scores were higher (favorable) inythmghedema group compared to the non-
lymphedema group although not statistically siguaifit. General health, mental component
summary, and physical component summary scoresmweséfavorable in the non-lymphedema
group compared to the lymphedema group. Therestatestically significant difference between
the lymphedema and non-lymphedema groups with rmeotaponent summary at one yetar,
as9)= 2.31,p = 0.02 and with physical component summary atyearst iss = 2.29,p= 0.02.

At one and two years, physical function, pain, gahleealth, mental component summary, and

physical component summary scores were most fal@nabhe non-lymphedema group.

Figure 5. Physical Function, General Health Perception,tdealth Related Quality of Life
(physical component summary and mental componentrery) in Women with no
Lymphedema During the Two Years after Surgery
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Figure 6. Physical Function, General Health Perception,tdealth Related Quality of Life
(physical component summary and mental componentrery) in Women with Lymphedema

During the Two Years after Surgery
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Resear ch Question Four

Research question number four was: Controllingaforindividual characteristic (age),
the relationships were explored of biological ¢ast(body mass index, SLNB or ALND with or
without SLNB), symptoms (pain and lymphedema), pingsical function to general health
perception and health-related quality of life aethseparate time points (six months, one year,
and two years). Separate multiple regressionsdoh of the three time points were conducted
with separate regressions for each of the depemnaeiabbles: general health perceptions and
health-related quality of life (mental componentsoary and physical component summary).
The independent variables were age, body mass,isdegery, pain, lymphedema, and physical
function. There was no variability on any of thexibility scores, and consequently, these were

not entered into the regression analysis. Prianterpreting the regression analysis each model
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was evaluated for the main assumptions of regnes$ite residuals for normality were assessed
using PP plots, the constant variance assumptigxamining scatter plots of the residuals by
predicted values. All PP plots approached linearfrality and no pattern was identified in the
scatter plot indicating the data meet the assumgtod errors being normally distributed and
variances of the residuals were constant.

General Health. Multiple regression was conducted to determineoti linear
weighted combination of age, body mass index, safgirocedure, pain, lymphedema, and
functional status for predictingeneral healthThe correlation between age and all independent
variables was found to be insignificant therefaneudtaneous regression was performed.
According to Leech, Barrett & Morgen (2008, p 99)igh correlation is 0.50 or 0.60 and above
causing concern with multicollinearity problems.el¢orrelation matrix showed the highest
correlation between six month pain and generalthéalbe 0.46, one year general health and
pain was 0.46, and two year general health andigddyfsinction was 0.41. The combination of
all seven variables significantly predicts genéesdlth at six months, one, and two years (see
Table 13). The variance at six months, one yeat tan years is 27%, 27%, and 23%
respectively, explained by the linear weighted coration of all variables. According to Cohen
(cited in Green, 1991, p. 501), there was a laftget at all three time points. The beta weights
(see Table 13) suggest that lower pain levels amdreer physical function score contribute
most to predicting favorable general health scatesl three time periods. The zero order,
partial, and part correlations are in descendinigor The flexibility variables were not

correlated with the dependent variable and remdngad the analysis.
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Table 13

Simultaneous Multiple Regression Analysis Sumnuar§géneral Health

6 Months 1Year 2Years
Variable b SEB p b SEB p b SEB p
Age 0.26 0.13 0.16 0.19 0.15 0.11 0.19 0.16 .10
BMI -0.44 0.21 -0.04 -0.34 0.23 -0.12 -0.5 0.25 16
Surgery 2.45 2.81 0.06 -1.15 3.10 -0.03 -1.02 3.50 -0.02
Pain 0.32 0.07 0.39* 0.27 0.07 0.33* 0.20 0.08 23
Lymphedema -11.01 7.15 -0.12 -12.03 6.70 -0.14 6-0.9 8.27 -0.01
Physical Function 0.16 0.06 0.22* 0.15 0.07 0.19*0.22 0.08 0.26**
Muscle Strength 0.45 0.21 0.17 -0.20 0.28 0.01 0.510.31 0.14
Summary Statisticsfor the Three Time Period M odels
6 Months 1 Year 2 Years
R2 Adjusted R2 F R2 Adjusted Rz F R2 Adjusted R2F
0.31 0.27 8.68 0.30 0.27 8.64 0.27 0.23 6J70

Note. p* J0.05 p** [10.01 ,p** <0.01 in all modelshb= unstandardized coefficient, SEB= standard esfdr,
p= standardized coefficient

Mental Component Summary. Three separate multiple regressions were again
conducted to establish the best linear weightedbomation of age, body mass index, surgical
procedure, pain, lymphedema, functional statusnanskcle strength for predicting the mental
component summary. The correlation matrix showedhighest correlation between six month
pain and mental component summary is 0.53, onergeatal component summary and pain is
0.50, and two year mental component summary andip#&i.58. The seven variable linear
weighted combination significantly ¢ 0.01) predicted MCS as indicated in the modeisary
at six months, one year, and two years (see TahleThe findings indicate that 33%, 31% and
37% of variance was explained at six months, o, \and two years, respectively, in the

mental component summary model. The beta weightsepted in Table 13 indicate that pain
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and functional status contributed the most to ptedj the mental component summary scores.
The zero order, partial, and part correlationsraaescending order and the adjusted R? is not
substantially smaller than the R? therefore no segxion is suspected.

Table 14

Simultaneous Multiple Regression Analysis Sumnaaryléntal Component Summary

6 Months 1Year 2Years
Variable b SEB p b SEB p b SEB p
Age 0.01 0.00 0.00 0.10 0.07 0.12 -0.13 0.06 -Q.02
BMI -0.47 0.09 -0.04 -0.01 0.11 0.01 0.03 0.10 020,
Surgery -0.26 1.19 -0.02 0.68 1.54 0.03 0.11 1.37 .01
Pain 0.15 0.03 0.41* 0.13 0.03 0.33* 0.17 0.03 .44
Lymphedema -1.27 3.02 -0.03 -5.07 3.33 -0.11 2.87 .253 0.06
Physical Function 0.09 0.03 0.29* 0.20 0.03 0.31*0.11 0.03 0.30**
Muscle Strength -0.02 0.09 -0.02 0.33 0.14 0.20030. 0.12 -0.02
Summary Statisticsfor the Three Time Period M odels
6 Months 1 Year 2 Years
R2 Adjusted R2 F R2 Adjusted Rz F R2 Adjusted R2F
0.36 0.33 12.63 0.34 0.31 10.24 0.41 0.37 13.27

Note. p* J0.05 p** [10.01 ,p** <0.01 in all modelshb= unstandardized coefficient, SEB= standard esfdr,
p= standardized coefficient

Physical Component Summary. Next, three separate multiple regressions were
conducted to establish the best linear weightedbomation of age, body mass index, surgical
procedure, pain, lymphedema, physical functiod, muascle strength for predicting the physical
component summary. The correlation matrix showad pnd physical component summary
had a correlation ranging between 0.798 and 0.8tx$hg the three time points. The correlation

between physical function and physical componentrsary ranged from 0.72 to 0.79 at three
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time points. Physical function and pain were rengioivem the combination as they were scored
as a component of the physical component summapefttent variable). A five variable linear
weighted combination significantly ¢« 0.01) predicted physical component summary as/sh

in the model summary of Table 15 at one year amdyw®ars only. No single or combination of
variables predicted physical component symptonssxanonths. The findings indicate that 16%,
and 9% of variance was explained at one year and/gars, respectively, in the physical
component summary model. Increased body mass isdeyery and muscle strength were the
best predictors of physical component symptomsaty@ar and increased body mass index and
muscle strength at one and two years.

Table 15

Simultaneous Multiple Regression Analysis Sumnaariliysical Component Summary

6 Months 1Year 2Years
Variable b SEB p b SEB B b SEB B
Age -0.66 0.08 -0.07 -0.34 0.18 0.16 0.33 0.19 0.16
BMI -0.17 0.13 -0.11 -0.73 0.28 -0.21** -0.98 0.31-0.27**
Surgery -0.45 1.86 -0.02 9.36 3.93 0.18 4.59 438 .090
Lymphedema -2.21 4.42 -0.04 0.59 8.34 -0.01 -10.69.94 -0.10
Muscle Strength 0.16 0.12 0.01 1.30 0.33 0.34** 50.7 0.38 0.18*

Summary Statisticsfor the Three Time Period M odels

6 Months 1 Year 2 Years
R2 Adjusted R2 F R2 Adjusted Rz F R2 Adjusted R2F
0.20 -0.01 0.57 0.19 0.16 6.82 0.13 0.09 385
0.20 -0.01 0.57 0.19 0.16 6.82 0.13 0.09 385

Note. p* J0.05 p** [10.01 ,p** <0.01 in all modelshb= unstandardized coefficient, SEB= standard esfdr,
p= standardized coefficient
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Summary

An important finding from this study was that thean level of pain, physical function,
general health, and physical component status mest favorable at six months post-surgery
and least favorable one year post surgery. Lewgdsaved at two years post-surgery, but did not
recover to baseline levels. The mean level of ale@@mponents summary was highest (more
favorable) at baseline and lowest (less favoradti®ne year post surgery returning to near
baseline levels at two years post-surgery. Mergalponent summary scores and physical
component summary scores were similar. There wadatistical difference in physical
function levels between women who had SLNB onlAbND or between those receiving
chemotherapy versus no chemotherapy. There wigsifiant difference in the within subject
effect (time) for surgery. Mean scores for fungtibstatus were significantly higher at six
months compared to baseline regardless of thedlypergery. Women with lymphedema have a
significantly lower mental component summary sairene year than those without
lymphedema.

Multiple regression analyses showed that lowen gaores and higher physical function
contribute the most to the prediction of more faabe general health scores at all three time
points. Pain and functional status scores congitlie most to predicting mental component
summary scores at all three time points. Lower hodgs index, surgery, (SLNB or ALND
with or without SLNB) and greater muscle strengdravthe best predictors of higher physical
component summary scores at one year and a lowdgrrbass index and greater muscle strength

at two years was the best predictor for a favorphlgsical component summary score.
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Chapter 5
Discussion

Chapter five presents a discussion for the findingis the primary analysis examining
secondary outcomes using a descriptive correldtaersgn to determine factors that predict
quality of life after axillary reverse mapping wisentinel lymph node biopsy or axillary lymph
node dissection with or without sentinel lymph naagpsy. Theoretical relevance and clinical
application are reviewed. The strengths and linoitest of the study are discussed and
recommendations for future research are presented.

Summary of Study Findings

Quality of life benefits of SLNB compared to ALNDitw or without SLNB are
inconsistent in the literature. Many studies haseduquality of life questionnaires alone with
patient reports of lymphedema. Little is known abibe quality of life benefits of a newer
procedure, axillary reverse mapping. The reseattéi® worked as a clinician with breast cancer
patients for over 15 years and frequently providédcation on lymphedema prevention and
related complications. As a nurse practitionerrgeearcher saw patients with complications
extending from a few months to many years postaayisurgery.

The current study is one of the first to condudeacriptive analysis of pain levels,
functional status, general health perceptions,eadth related quality of life in breast cancer
survivors for two years after axillary reverse magpan lymph node positive and negative breast
cancer and to examine variables that predict qualfitife components. The findings from this
study suggest women may need the greatest supportifealth care providers at one year post
surgery irrespective of their surgical proceduréherapy. Results also suggest that education

and guidance around lymphedema prevention is isgrgly important at baseline and continues
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as time goes on particularly for those women unalaggaxillary reverse mapping in
combination with ALND with or without SLN biopsyGeneral health, mental component
summary, and physical component summary were ragstdble in the non-lymphedema group
although a group of individuals with lymphedemads well represented in this study.
Characteristics of the Individual

Age. The mean age of 56 years in this study was youthgerin other studies referenced
(Belmonte, et al.,2012; Boneti et al., 2009). Twepercent of women wepe 65 years old.
There is a similar mean age amongst SLNB parti¢gpah55.5 yearsSD= 12.72) and ALND
participants of 55.7 yearSD = 10.82) with or without SLNB that differs fromhar studies
where older women were more likely to undergo SL(¥Bet al.,2010). Controlling for age had
no impact in determining the best predictive mddethe dependent variable of interest. While
age contributed variance to the predictive modetgeaeral health, physical component
summary, and mental component summary it was smraficant predictor.
Biological Function

Body Mass Index. Nearly 60% of the United States population are weeght or obese,
and similarly 66% of women are overweight or oba&istne time of a breast cancer diagnosis.
Obesity is defined as a body mass index (BME 80 kg/m2 and overweight as body mass
index of> 25 kg/m? (World Health Organization, 2011). Theeraf overweight or obese at the
time of breast cancer diagnosis in this group ofnen was 70%N = 29.3,SD 6.8) potentially
placing them at higher risk for co-morbidities ater complications. In this study increased
body mass index (BMI) significantly contributedtte lower physical component summary
scores at one and two years suggesting women vehlwearvier post-surgery may have more

physical challenges.
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Chemotherapy. A good portion of women in the study received ndpraant or
adjuvant chemotherapy (65%$pecific type of chemotherapy was not collectedtie analysis.
Anticipated short-term side effects of chemotheraggyhair loss, nausea and vomiting and are
likely dependent on the drug therapy (Komen, 2013)ng-term more common side effects of
chemotherapy may include early menopause, weight fgiigue, cognitive dysfunction, and
neuropathy that may impact quality of life in adsecancer survivor. The incidence of the
potential side effects related to chemotherapyneasollected. While the mean scores in this
study were higher (more favorable) in the no chém@py group there was no significant
difference in functional status between the chemmaghy and no chemotherapy groups. Albeit
non-significant, clinically the findings suggesatipatients receiving chemotherapy may need
greater support and evaluation at one year pogesyiand beyond.
Symptoms

Pain. The mean pain levels are highest (most favoralbleaseline and six months
post-surgery. Scores were lower (less favorablehatyear and continued to deteriorate at two
years post-surgery. The mean and standard devistanes in the United States general
population are 75.2 and 23.7, respectively, inthgathat scores are in range with the general
United States population (Ware, 1994). With thad,sdecline after six months suggests the need
for health care providers to monitor and addressigh in pain levels. Hormonal therapy is
prescribed to hormone receptor positive women enattljuvant setting after surgery or
chemotherapy. In trials comparing the overall gyaif life in women receiving various
hormonal medications compared to those not reagitveatment, there were no differences
found in the quality of life between groups (Ochaygelker, Kaduri, & Kadmon, 2010). On the

other hand, there were variations in the diffesymhptoms experienced depending on the
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hormone they were taking. Hence, joint and musches can be symptoms with hormonal
therapies and can unfavorably impact quality &. lif would be reasonable to think that women
with hormone receptor positive breast cancer magtéting hormonal therapy following their
six month post-surgery visit. It is hypothesizedttthis may add to the increased pain levels at
one and two years.

Swenson, Nissen, Leach, & Post-White (2009) repdttat women with lymphedema
and their matched controls did not differ signifidg in quality of life when taking hormone
therapy. Based on the literature review and thetfeat the history of hormonal therapy was not
recorded on the case report form, it was not ev@tlias a factor for determining quality of life
in this group. A lower pain level significantly mimibuted to more favorable general health and
mental summary component scores at six monthsyeae and two years suggesting it is
important symptom to assess in patients at evamgcal visit

Schrenk, Reiger, Shamiych, & Wayand (2000) comparedcircumference, subjective
lymphedema, and pain in women with SLNB and ALNB 85). The length of follow up post
operatively was 15.4 months in the SLNB group and Inonths in the ALND group (range, 4-
28 months). Results showed a higher rate of oedtymphedema in woman undergoing an
ALND when compared to a SLNB, but it was only sfguaintly higher at two years. The
findings from this study are partially consistenthnwthat of Swenson et al. (2002). Pain was
greater in the ALND group compared to the SLNB grattone month, six months, and 12
months post-surgery. On the other hand pain intedsicreased with an increased amount of
time patients were out from surgery.

Arm Circumference/L ymphedema. The lower rate of lymphedema in the SLNB group

and the decline in occurrence in this study aresistent with the literature (3.3%, 3.2%, and
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1.8% respectively at six months, one year, andy®aos) (Swenson, et al., 2002). Contrary to
this, the rates of lymphedema increased in the Alg¥aup at 9.4%, 11.1%, and 14% at six
months, one year, and two years,respectively amgarsistent with reports in the literature
(Ashikaga et al., 2010; Mansel et al., 2006). his study the mean of SF-36 variables (pain,
physical function, general health, physical compws&@mmary and mental component
summary) are considered at three time points fanamowith no lymphedema and for those with
lymphedema (Table 12). Mental component summargescat one year and physical component
summary scores at two years are significantly mghée non-lymphedema group. The
number of women with lymphedema is low and typic#ile variance in this group is larger
which likely contributes to the lack of statistichfference between groups. Clinically SF-36
scores appear more favorable in the non-lymphedgop compared to the lymphedema group
with the exception of pain scores in the six magrtbup. No lymphedema contributes to
favorable scores in the general health perceptmmtal component summary, and physical
component summary models.
Functional Status

SF-36 Physical Function Score. According to Ware and Gandek (1998) the mean SF-36
physical function score for the general U.S. adaoftulation is 84.23D= 23.3). Women in this
study have a mean physical function score lower tha general U.S. population. The physical
function score gradually declines from base linento years post-surgery. There is no
significant difference in physical functioning sedsetween chemotherapy and no chemotherapy
or between time periods. There was a significaffiéigince in baseline mean scores between the
surgical procedures. Women undergoing an ALND hadenfavorable scores at baseline than

those undergoing SLNB and ultimately experienceyaificant decrease in the mean physical
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functioning scores. The mean scores for the SLNBigishowed a slight improvement. The
findings indicate that women with a higher functranscore tended to receive the more
aggressive surgical procedure.

Muscle Strength. This study evaluated the muscle strength in a ssgra as an
independent variable and did not compare the @iffee between the affected and non-affected
arm strength. Rietman et al (2004) found no sigairit difference in grip strength between the
affected and non-effected side. Grip-strength waisrgoortant factor in the following three SF-
36 subscales: physical functioning, role limitatfnysical and role limitation emotional. The
contribution of muscle strength to the general themlodel, mental component summary, or
physical component summary in this study is miniriiéle three subscales (physical functioning,
role limitation physical and role limitation mentatere not studied separately, but as a
component of mental component summary and physaaponent summary.

SF-36 General Health Perception. The mean general health score for the general US
population is 71.9The general health score for this study are highielsaseline and lowest at
one year (see Table 7). Findings are comparaliteataf O’Sullivan (2002) reporting a SF-36
general health perception score of 71.5 in a cadfdsteast cancer survivors. No studies were
found that specifically examined general healtlcggtion in breast cancer patients after axillary
lymph node surgery. General health perceptions haea shown to be connected to biological
and physiological factors according to Wilson & &le(1995). Due to the large number of
factors affecting health perception it importanttmsider the variability of each individuals
unique situations.

SF-36 Physical and Mental Health Scores. The mean scores for physical component

summary and mental component summary are 50 andastadeviations of 10 in the general
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population after a linear transformation (Ware, 200/ean scores in this study at the four time
points were very near 50 for physical componentraany and mental component summary. The
baseline physical component summary are nearlyticlnn a similar study of women
undergoing ALND or SLNB (Belmonte et al., 2012) \elthe mental component summary and
physical component summary scores from the siratlaaly at six and 12 months are below the
mean of 50 (ranging from 47.52-42.76). The diffees in physical component summary and
mental component summary scores among women wathwéghout lymphedema at one and two
years are displayed in Table 12. Belmonte et ahdoa significant declingo(= [10.001) in
mental component summary and physical componentsugnscores at one month, six months
and twelve months when compared to baseline. Aig@ldong-term evolution of quality of life
study of women beyond 5 years found that the lotigesurvival time the more quality of life of
breast cancer treated patients improved and teeblesst cancer had an impact on the quality of
life (Neyt & Albrecht, 2006).

Theoretical Relevance. The research model was revised based on resuhssaftudy

and the associations with recent literature (Sgargi7).
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Figure 7.Domains Predicting Quality of Life Post-Axillaryymph Node Surgery
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In this study the domains were examined as simedtas and independent predictors for
general health perception, physical component supnraad mental component summary.
Because predictive factors for mental componentnsary and physical component summary
differ they were separated in the final model. Ages removed as a linear component and
repositioned as a simultaneous factor. Individinaracteristic, biological function, symptoms,

and physical function all contributed to generalltteperception, physical component summary
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and mental component summary. The level of coniobuor each domain varies somewhat
with each dependent variable. In general highesjghy functioning and lower pain scores
contributed the most to the prediction of geneedllth perception and mental component
summary. Lower muscle strength and higher bodysrmmaex significantly predicted lower
physical component summary scores.

Implicationsfor Practice

In this study it could be concluded that healtheganofessionals are doing a reasonable
job of managing the breast cancer patients’ pei@eif issues affecting quality of life (pain,
physical functioning, general health, physical comgnt summary and mental component
summary) within the first six months post-surgérlge diminishing quality of life scores at one
year and two years compared to baseline and sixheonay be a result of less frequent contact
and encouragement from providers post completidherfapy and/or side effects with the start
of hormonal therapy. It may be that women needtemtdil follow up calls for assessment of
symptoms and the option for more frequent visitsraheir six month post-surgery visit.

Pain is common symptom experienced from cancemndssig through survivorship
(Oncology Nursing Society, 2013). As a resultlef breast cancer or treatment, pain causes
significant physical and psychosocial challeng@ain uniquely impacts the quality of an
individual’s life, increases vulnerability and ctea dependence on healthcare providers to assess
for acceptable management. Because oncology nemsiesace holistic care and have ongoing
contact with women throughout the continuum of ctrey are in a position to identify
undertreated or untreated physical or mental camditand advocate for its relief.

Discussion from the breast cancer survivorship géan should review suggestions to

reduce risk of lymphedema such as maintaining &hyaeight, avoiding tight fitting clothes,
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and avoiding injections and intravenous infusionthe affected arm. Tools such as the
American Cancer Society’s (2014) guideline to pbaisactivity and nutrition should be used for
education on core exercise and upper body strenigitn@and healthy eating.

Study findings will be useful to establish piii@s for nursing interventions to enhance
quality of life in breast cancer survivors’ posttaxy surgery. Implementation of survivorship
care plans related to adverse effects of surgéemotherapy, overweight or obesity, physical
fitness level and should receive more attentionragdlar evaluation of quality of life in breast
cancer patients (American Society of Clinical Owgyl, 2014).

It is important for women to know what to anticipaifter treatment. Patient recorded
information on progression of quality of life cae bf great value to healthcare providers in the
management of breast cancer survivors perceptiResults can be used to encourage patient
who are newly diagnosed with breast cancer orifose who are lacking confidence in towards
making progress with quality of life components. &ihinforming women undergoing axillary
surgery education must include the fundamentagéidfices in various aspects of quality of life
overtime. The epidemic of obesity must also be iciamed in planning patient procedures and
care. Health care providers may obtain patientuess through replicable organizations for
example the American Cancer Society (2014), Lieegjr-oundation (2014), Oncology Nursing
Society (2014), and Susan G. Komen (2013). Cangefividrship Training (CST) (Klemp,

2014) is an e-learning education and training todlelp healthcare providers meet their
professional needs and improve the lives of capaBents in areas such as energy balance,
psychosocial issues, physical and late long tefecesf of cancer and its treatment. For the two
year period evaluated the higher risk for threajuality of life may be at the one year time

period and is most prevalent in women. As a merabgrterdisciplinary teams involved in
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practice, education, administration, and reseandology nurses must take a vital position
quality of life management.
Study Strengths and Limitations

The study was a preplanned prospective analysishadliminates bias of a
retrospective trial. Collection of pre-surgery &ase data allowed for interpretation of changes
in quality of life over time. The present study ds&lid and reliable measurement tools and
objective measurements to evaluated quality ofitifereast cancer survivors’ post-axillary
lymph node surgery.

Some limitations should be taken into account.sk of bias or threat to internal validity
exists because there was no control group, noiblijp@nd no random assignment. Because
weight measurment was not a primary objective efstudy there was no protocol or standard
procedure for measuring height and weight suclem®val of shoes, standardized scale,
measuring the patient in street clothes or a g@ata on social and physical components were
not gathered therefore control of enviromental abt@aristics was possible. The sample size
was based on the primary objective, therefore woumelergoing SLNBr{=129) without ALND
compared to those with ALND&£56) with/without SLNB limits the ability to evalteafor
complications with the higher risk group (i.e. ALNIDd those with lymphedema in each group).
While ethnicity was not reported in the initial pightion by Connor et al. (2013) the lack of
diversity in clinical trials is often a limitatioat this Midwestern Cancer Center. The domains
within the modified health-related quality of lileodel could not be fully evaluated due to
limitations in the data collected and recordechim database. Many of the suspected risk factors,
individual and environment characteristics sucinasme, education, social support, number

lymph nodes removed, and complications with wouealing were not collected on case report
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forms. Because some of the environmental charattayiare modifiable or may influence
overall quality of life they are important to caltan future studies.

While quality of life scores were typically moravbrable in women who did not have
lymphedema, a statistically significant differemeejuality of life scores was not always
detected. This finding was similar in women unadérg ALND who had lower quality of life
scores but likely due to the smaller sample siz@isigroup a statistically significant difference
was not identified. Researchers (Belmonte eR@all2) conclude that a disease specific
guestionnaire may be better at identifying clinlicaélevant differences between treatment
groups and time points in breast cancer than th@@gshysical functioning scale focused on
lower extremity mobility. Another limitation is & the participant’s history of radiation therapy
was excluded from the analysis for parsimony andllssample size. Lymph node status was
not a part of the surgery axillary reverse mappisgessment form and also excluded for the
same reasons.

Recommendations for Future Research

Future research needs to be conducted to explergudility of life in breast cancer
survivors as axillary surgery techniques advanbe. Study needs replication in women
undergoing axillary reverse mapping procedures ®ltNB and ALND with or without SLNB
as the feasibility of this procedure evolves. Ttditon of a tumor site-specific tool such as
FACT-B-4 to that assesses upper arm impairmentleayseful in detecting relevant clinical
differences (Belmonte et al., 2012). Studies a&ded specifically in those individuals
experiencing lymphedema to gain additional knowéedbtheir quality of life challenges.
Controlling for environmental and individual chaexestics is recommended in future studies.

Findings from Table 7 suggest that lymphedema mcAh Americans is more than twice that in
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the Caucasian women at six months, one year angdars. Future studies need to target
African American women and other races to broatlerknowledge base for complications.
Inclusion of hormonal therapy as a biological fumetmeasure in is recommended in future
studies. While data collection is planned for ¢hyears post-surgery for this study only two
years of data were analyzed. With the increasurglrer of breast cancer survivors living longer
lives there is ongoing need to study and managktyjoélife issues beyond five years post
diagnosis and treatment.
Conclusion

In summary, there was no significant differenceysical functioning for women
receiving chemotherapy or no chemotherapy in ad&atvgroup or within group (time) analysis.
Physical functioning was significantly higher asblne compared to six months in the ALND
group. There was no significant difference in fuocal status between surgical groups.
Incidence of lymphedema in women undergoing th#aayireverse mapping procedure in the
SLNB group diminished over time and increased owee in the ALND group. At one year
women with no lymphedema demonstrated significamtjner mental component summary
scores compared to those with lymphedema. At arsywomen with no lymphedema had a
significantly higher physical component summaryreammpared to those without lymphedema.
As much as 31% of the variance in general healthexalained by seven variables (age, body
mass index, surgery, pain, lymphedema, physicaltioming, and strength) with physical
functioning and pain contributing the most. UB#& of variance in mental component
summary was explained by the same seven variahllepiwsical functioning and pain
contributing the most. Only 19% of the physicainpmnent summary variance was explained

by five variables (age, body mass index, surggmphedema, and muscle strength) with body
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mass index and muscle strength contributing thet.\@slity of life benefits for SLNB are not
clearly demonstrated. Based on this study they $edsacome more apparent at two years.
Further studies of quality of life issues beyona fears and in a larger more diverse

heterogeneous population are recommended.
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Appendix B

Axillary Reverse Mapping Procedure Flow Chart
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Appendix C

Lymphedema Assessment Axillary Reverse MappingRgsat Form

Pationt I Patient Study ID: 117370 Ago: Mbycars  Gender: Fomale of Kansas Cancer Conter

(KUCC)
Shudy Murmnbar: 117a7

Shudy Trle: AR Axlllary Reverss Mapping
Study Calendar: rull ’
Varalon Muiriber: 2

Lymphedema Assessment [ARM)
Saction 1

Data Entry
Dt AP RS

LYMPHEDEMA ASSESSMENT

Timegwinl

Arm Circumference Left Right

Mela-campophalangeal
Jainks —

WiTist
10 am abowa thia wenist

Elbow

10 o abowe [he elbow

Muscular Strength
Madical Handgrip Cynamomeder 7 Daminant
Left

Right

Wimight lbs,
Ebie Tatioa 0 vas 0 Np T A,

Shoulder Flexibility - Range of Motlon
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Appendix C

Lymphedema Assessment Axillary Reverse MappingRgsat Form (continued)

Right Shaulder Flexibility

Left Shouldar Flexibiity

Lymphadama & Yes £ o
Lyrrghadema Lacalion & Right % Lot 2 Both
Employment Status

Currantly Employed &) Yeu 1 No

fvarage Nurmber of Houre Per Waek
Change In Emplayment Since (agnoss (Explain -~
Below) o ves & Mo

Motes

&.llli'tr af Life Measures

Vizual Analog Pain Scale

5F-36 Completed B e 1 Mo
Mental Heallh Subscale Senra

Fhysical Health Subscale Feone

£ Srppharie

Lymiphadema Assesament compleled
- Raoling

i Lon Ranalo & omear

Completed by:

Treatment History

Chamotherapy i Ves

M eg-Adjuvant # vas B Na
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