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Abstract

Purpose The American Cancer Society predicted that 266,120 women would be diagnosed with breast cancer in 2018. Women
experience significant symptom burden in response to tumor and treatment-related adverse effects, particularly in advanced
disease. Use of valid and reliable patient-reported outcomes (PRO) symptom measures may assist clinicians in systematically
monitoring and managing symptoms. The MD Anderson Symptom Inventory (MDASI) is a brief PRO measure of cancer
symptom burden; specific symptoms can be added to the core symptoms to produce disease- and treatment-specific modules.
The purpose of this study was to describe the patient symptom experience, define the content domain, and generate items for a
breast cancer-specific MDASI module for measuring symptom burden in women with breast cancer.

Methods Women with breast cancer were qualitatively interviewed about their experiences of disease and treatment. Descriptive
exploratory analysis identified symptoms and symptom interference to define the symptom burden of breast cancer. An expert
panel rated the relevance of the identified symptoms to patients with breast cancer.

Results A conceptual model of breast cancer symptom burden was developed from interviews with 36 women (mean age of
57.9 years, 86.1% had stages I-11I, and 52.8% were on chemotherapy and/or radiation therapy) across the breast cancer disease
and treatment trajectory. Thirty-six symptoms and 6 interference categories were identified. Symptoms specific to treatment
modalities and breast cancer met the criteria for inclusion in the provisional instrument for psychometric testing.

Conclusions We generated an instrument with content validity for measuring symptom burden specific to women with breast
cancer.

Keywords Oncology - Symptoms - Patient-reported outcomes - Breast cancer - Chemotherapy - Endocrine therapy - Hormonal
therapy
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Introduction

The American Cancer Society predicted that 266,120 women
would be diagnosed with breast cancer in 2018, making breast
cancer the most frequently diagnosed cancer for women [1].
Most patients present with early-stage breast cancer, which
has an expected 5-year survival rate of 91% [1]. Of the esti-
mated 3.5 million breast cancer survivors in the USA, a sig-
nificant proportion will experience transient or permanent
symptoms related to their treatment [2].

Symptoms are subjective phenomena reported by patients
that indicate a change in normal functioning, sensation, or
appearance due to disease [3]. Symptom burden is the com-
bined impact of all disease- and therapy-related symptoms on
the ability of persons to function as they did prior to onset of
their disease and/or therapy [4]. Across the disease trajectory
for breast cancer, women experience significant and variable
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symptom burden that may be disease-related or that may occur
in response to treatments, such as the acute and sometimes
chronic effects of surgery, chemotherapy, radiation therapy,
or hormonal therapies [5]. Although breast cancer may be
associated with increased survival compared with other can-
cers, this prolonged survivorship can produce uncertainty due
to fear of recurrence/progression, residual symptom burden,
and functional limitations from treatment effects [5—8].

Optimal symptom management depends on frequent and
accurate symptom assessment and communication between
patients and clinicians [9]. Even though increased symptom
communication between patients and clinicians reduces
symptom distress and improves outcomes [10—16], best prac-
tices for symptom monitoring remain unknown [17, 18]. Use
of valid and reliable patient-reported outcome (PRO) symp-
tom measures may assist clinicians in systematically monitor-
ing cancer symptoms, improving the ability of clinicians to
improve symptom management [17]. While there are existing
valid and reliable PRO measures specific to breast cancer,
including the Functional Assessment of Cancer Therapy-
Breast (FACT-B) and the European Organization for
Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire Breast Cancer Module (QLQ-BR23), these
measures assess health-related quality of life (HRQOL),
which is often too general a concept to be sensitive to impor-
tant changes caused by disease and treatment [19-25].
Symptom burden is a subset of HRQOL and refers the com-
ponents most closely related to the physiological effects of
disease and treatment, symptoms, and functioning [4, 24]. In
contrast to existing measures of HRQOL, a measure of symp-
tom burden allows a focus on the domains most related to a
single disease and treatment, which allows judgements to be
made about the disease and treatment impact on the patient
[25]. A breast cancer-specific PRO measure of symptom bur-
den is needed for use in clinical practice to facilitate assess-
ment of breast cancer disease- and treatment-related symp-
toms and functioning, enhancing patient-clinician communi-
cation in clinical care.

The MD Anderson Symptom Inventory (MDAS]) is a brief
PRO measure of the severity of 13 symptoms and 6 areas of
symptom interference with daily life that are common to all
cancer types [4]. The core MDASI has been validated for use
in multiple cancer diagnoses; in addition, symptoms that are
unique to a particular population can be added to the core
symptoms to produce disease- and treatment-specific modules
[26-28]. Whereas the core MDASI is validated for use in
patients with breast cancer and has been used in large studies
that have included patients with breast cancer [28], it may not
include some symptoms that are relevant to the breast cancer
population, such as symptoms of lymphedema.

A disease-specific, symptom-specific tool for routine symp-
tom monitoring and clinical research in breast cancer, devel-
oped using the current standard of practice for instrument
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validation, is needed [19]. Instrument development involves
several phases and should proceed from a conceptual model or
framework that describes the theoretical relationships among
concepts [29, 30]. Content domain specification, item gener-
ation, and subsequent psychometric testing are guided by this
conceptual model. Thus, instrument development begins with
obtaining the input of patients with the diagnosis of interest to
ensure content validity [29]. After the content domain is spec-
ified, items are generated. This is followed by the judgment
qualification stage, in which a panel of experts assesses the
degree to which the items adequately represent the specified
content domain [31, 32]. The concept of symptom burden,
with its inclusion of both the severity of symptoms common
to breast cancer and its treatment and the impact of those symp-
toms on daily living [4, 24], provides the framework for the
development of a MDASI module specific to breast cancer.
The purpose of this paper is to describe the symptom bur-
den of women with breast cancer and to delineate the content
domain and generate items for a PRO measure of symptom
burden specific to breast cancer, the MDASI for breast cancer
(MDASI-Br). Within the symptom burden framework, we
expected that women with breast cancer experience symptom
burden common to all patients with cancer, but with additional
symptoms related specifically to breast cancer and its treatment.

Methods

Women with breast cancer participated in single, semistructured
qualitative interviews conducted by trained research staff to de-
termine the aspects of the breast cancer disease and treatment
experience that were most important to them. Eligibility criteria
included having a diagnosis of breast cancer, being 18 years of
age or older, being able to speak and read in English, and having
no known brain metastasis or other malignancy besides breast
cancer. Sampling was purposive, in that eligible women were
approached for participation according to desired percentages
of characteristics that have been previously shown to be related
to differences in symptom burden, such as sex, age, race/ethnicity,
and prior treatment [33]. The sample included women across all
stages of the breast cancer trajectory, from early-stage newly diag-
nosed through survivorship. We purposively sampled for 5 infor-
mants in each clinical group: pretreatment, perioperative, receiving
chemotherapy, receiving radiation therapy, with metastatic disease,
with lymphedema, and survivors receiving endocrine therapy and
not receiving endocrine therapy. We planned to recruit patients
until saturation was reached, such that no new symptoms or func-
tional interference information were identified in 3 consecutive
interviews [33].

Women being seen in the Breast Center at The University
of Texas MD Anderson Cancer Center were screened for eli-
gibility from the medical record, and potential participants
were approached by study staff, who explained the purpose
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and procedures of the study. The study was approved by the
MD Anderson Institutional Review Board, and all participants
provided written informed consent. Demographic, disease,
and treatment-related data were collected from the patient’s
medical record.

Qualitative interviews

Research staff trained in qualitative interviewing conducted
the individual qualitative interviews using an interview guide
with open-ended questions (Table 1) [33]. Interviews were
conducted in a private room at MD Anderson with only the
participant and the interviewer present. In-depth interviews
began with a general question, such as “What is it like for
you to have breast cancer?” Participants were encouraged to
report their experiences at diagnosis, during different treat-
ments, and when their disease progressed, using open-ended
questions such as, “What other symptoms have you experi-
enced that were related to breast cancer or any treatments you
may have received for breast cancer?” Probe questions were
asked to gain further insight into the patient’s experience.
Interviews were digitally recorded and transcribed verbatim.

Analysis

Descriptive statistics were used to present the sample’s demo-
graphic, disease, and clinical characteristics. Three experi-
enced qualitative researchers initially independently reviewed
the interviews and identified symptom concepts, descriptions,
and names using descriptive exploratory techniques [33].
Symptoms were divided into disease symptoms (those symp-
toms reported at diagnosis or after disease progression) and
treatment symptoms (those symptoms reported to occur dur-
ing treatment). Exact participant quotes describing each symp-
tom were extracted. The researchers met to review, discuss,
and resolve differences in symptom concepts, description,

Table 1  Interview guide for qualitative interviews

Semistructured interview questions
(follow-up probe questions as needed)

What is it like for you to have breast cancer?

Have all the important aspects of experiencing breast cancer been
described?

What was it like for you when you first had breast cancer?

Have all the important aspects of experiencing breast cancer been
described?

What do you see happening in the future with your breast cancer?

Are there any other aspects of experiencing breast cancer that you
would like to tell me about?

Is there anything else important about having breast cancer that you
would like to tell me?

names, and categorization. Decisions were made about the
discrete nature of identified symptoms. The interview tran-
scripts were reviewed by the team to ensure that the context
of each symptom name was understood and that the name had
been assigned correctly. Team decisions about inclusion and
combining of symptom names were documented. The re-
searchers compiled a single list capturing all symptoms; this
list was agreed upon by all members of the analysis team
jointly. The numbers and percentages of participants who
mentioned each disease symptom and treatment symptom
were determined to identify symptoms common to breast can-
cer and its treatment. A symptom was considered to be com-
mon if it was reported by 20% or more of participants
interviewed.

Expert panel rating

The list of disease and treatment symptoms generated from the
qualitative interviews was presented to a panel of experts, who
were asked to rate the relevance of each symptom to patients
with breast cancer. Potential expert panel participants were
identified by staff in the MD Anderson Breast Center.
Healthcare providers were recruited by email; patients and
caregivers were approached during a follow-up visit in the
Breast Center. The panel included 6 physicians (medical, sur-
gical, and radiation oncologists) and 6 other healthcare pro-
viders (mid-level practitioners and clinical nurses) experi-
enced in the care of patients with breast cancer, 6 women with
breast cancer, and 6 family caregivers of women with breast
cancer. The relevance of the symptoms on the list of symp-
toms generated from the qualitative interviews was rated on a
scale of 1-4, with 1 meaning not relevant and 4 meaning very
relevant.

Provisional MDASI-Br module

Symptoms were selected for inclusion in the provisional in-
strument for psychometric testing and cognitive debriefing if
they met at least one of the following criteria: (1) the item
received a mean relevance rating of >3 (3 =relevant) by the
panel of breast cancer experts; (2) at least 20% of the sample
mentioned the symptom as a disease or treatment symptom
during qualitative interviews; or (3) the symptom was one of
the 13 core MDASI items, which have been extensively psy-
chometrically validated and used in a broad range of patients
with cancer for many years.

Results
The experience of breast cancer was consistent across patients

and saturation was easily reached, with no new information
being found after 36 interviews were analyzed. Participant
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Table 2 Sample characteristics for participants diagnosed with breast (69.4%), fatigue (tiredness) (58.3%), distress (58.3%), skin
cancer (1 = 36) changes (50.0%), nausea (33.3%), numbness/tingling
Mean SD (30.6%), disturbed sleep (27.8%), arm swelling (27.8%), hot
Age (years) 57.9 12.1 flashes (22.2%), fingernail/toenail changes (22.2%), and con-
stipation (22.2%). Fatigue and distress were described by most
Frequency — Percentage  women regardless of treatment: numbness/tingling and
Sex fingernail/toenail changes were described by women who
Female 36 100.0 had received chemotherapy; arm swelling was described by
Race women postsurgery; skin changes were described by women
White 28 7.8 receiving radiation therapy; and menopausal symptoms, in-
Asian 1 2.8 cluding hot flashes, vaginal dryness, and decrease in sexual
Affican American 7 194 interest or activity, were described by women receiving endo-
Ethnicity crine therapies. The final list of symptoms to be included in
Hispanic 6 16.7 the provisional MDASI-Br is presented in Table 5.
Non-Hispanic 30 83.3 The qualitative analysis also confirmed that symptoms in-
Cancer stage at diagnosis terfered with patients’ daily activities, work, walking, relation-
I 6 16.7 ships with others, and mood. Figure 1 illustrates the final
I 15 41.7 content domain of the provisional MDASI-Br, including all
I 9 25.0 symptom and interference items.
v 5 13.9
Treatment status at time of interview
Active treatment (chemotherapy and/or 19 52.8 Discussion
radiation therapy)
Survivorship 17 472 The content domain for a PRO measure of breast cancer

SD standard deviation

demographic and clinical characteristics are summarized in
Table 2. The sample had a mean age of 57.9 (standard devia-
tion=12.1), 86.1% had stage I-1II diseases, 13.9% had stage
IV disease, and 52.8% were on chemotherapy and/or radiation
therapy at the time of the interview.

Patient quotes exemplifying the most common symptoms
reported in the interviews are detailed in Table 3. The main
symptom-related themes found in the analysis were symptom
occurrence, symptom severity, symptom interference with ac-
tivities, and symptom management. A total of 36 symptoms
were identified, with 4 reported by >20% of participants.
Symptoms varied among participants by disease stage and
treatment modalities received. One uniquely disease-related
symptom, coughing, was identified; 11 other disease symp-
toms were also reported by patients as being treatment-related
symptoms. In addition, 24 symptoms were identified as being
solely treatment-related.

The identified disease and treatment symptoms and the
mean ratings of each symptom item by the expert panel were
calculated and are shown in Table 4, which presents how each
symptom met the criteria for inclusion in the final MDASI-Br
module. The common disease symptoms identified by pa-
tients in the qualitative interviews as occurring at diagnosis
or at disease recurrence included distress (86.1%) and breast
changes (22.2%). The common treatment symptoms identi-
fied by patients as occurring during treatment included pain

@ Springer

symptom burden encompasses the severity of common symp-
toms of breast cancer and its treatment and the interference of
those symptoms with daily functioning. In the current study,
women with breast cancer described numerous symptoms re-
lated to their disease and treatment, with various treatment
modalities resulting in unique symptom burden. Participants
described the 13 core MDASI symptoms of pain, fatigue,
nausea, disturbed sleep, distress, shortness of breath, problems
remembering things, lack of appetite, drowsiness, dry mouth,
sadness, vomiting, and numbness/tingling, which are com-
mon to all patients with cancer. Additional symptoms specific
to breast cancer and its treatment also were described. On the
basis of these findings, we developed a provisional version of
the MDASI-Br, a breast cancer-specific module of the
MDASI, to measure the symptom burden experienced by
women with breast cancer. The provisional MDASI-Br in-
cludes the 13 core MDASI symptom items plus 8 breast
cancer-specific items identified through qualitative interviews
with women with breast cancer and an expert panel review:
hot flashes, breast changes, constipation, arm swelling, finger-
nail or toenail changes, skin changes, decrease in sexual inter-
est or activity, and vaginal dryness.

Importantly, women with breast cancer described symp-
toms unique to various treatment modalities, either currently
or previously received. For example, only women who had a
history of surgery described arm swelling and only women
who had received chemotherapy described numbness/tin-
gling. This is consistent with the symptom experience de-
scribed by Boehmke and Dickerson, who found that the
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Table 3

Quotes from qualitative interviews illustrating symptom findings

Breast cancer disease symptoms

Breast changes

Distress

“A barely perceptible swelling in my left breast, and it was not something that one would ordinarily notice with normal breast
self-examination because it was not palpable when lying down. Only when standing up, I perceived somewhat more
heaviness on one side than the other.”

— 68-year-old female

“I was like nervous. I was scared. I do not know whether to come here, go somewhere else. I did not know what to do. I was
lost. It was like a total complete change. It changed everything. It was horrible.”
— 51-year-old female

Breast cancer treatment symptoms

Pain

Fatigue (tiredness)

Distress

Skin changes
Nausea

Numbness or tingling

Disturbed sleep

Arm swelling

Hot flashes

Fingernail or toenail
changes

“After the surgery — the breast area was just so tender that any time we were driving, and you hit a bump — just pretty much
having to hold onto your breast.”
— 51-year-old female

“The fatigue was pretty strong...at lunch I would close my door and lay my head down and take a nap. Not that that does not
sound good every day, but I typically do not have to do that every day.”
— 47-year-old female

“So there’s anxiety. I think most of my anxiety is about my family, what they’ll go through ... how are my daughters and my
son going to deal with it? What are they going to go through?”

— 65-year-old female

“As the radiation proceeded, then you find out that spots hurt because it’s sunburned. Radiation burned.”

— 64-year-old female

“Just extreme nausea. I’d get in the car and it was like, oh, my God! I do not think I am going to make it home.”

— 67-year-old female

“It’s either numb or tingly. The tingling is better for me than the numb, because it’s really kind of hard to walk when your feet
are numb.”

— 50-year-old female

“The lack of sleep and the interruption at night when you are going through treatment — how many times you get up to go to
the bathroom.”

— 58-year-old female

“I started noticing the swelling. And at first, I did not know what it was. ..it feels like your skin is stretching. It feels tight...it
does hurt.”

— 44-year-old female

“The hot flashes...are horrible. It happens mainly at night, and that’s when I wake up and I cannot sleep.”

— 36-year-old female

“My toenails turned black. When I had the skin toxicity, my toenails, my fingernails, all turned black. I mean black to the
core. And they just looked horrible. My toenails have not grown out yet.”

— 51-year-old female
Constipation

“I had severe, severe constipation. It was another fallback when you do the medication, because I already had problems with

constipation. And then taking the opiates and all of those drugs ... you have little to no bowel movement.”

— 60-year-old female

symptom experience is congruent with the type of treatment
received [5], and the treatment-attributed symptoms described
by Niklasson, Paty, and Ryden [34]. Given that item selection
may vary by current and/or previous treatment modality as
well as by disease stage, researchers developing PRO mea-
sures of symptom burden unique to breast cancer must take
care to include the disease symptoms as well as the most
important symptoms associated with a particular treatment
modality, while reducing participant burden by not including
symptoms of treatments a patient has not received.

Women described interference of symptoms with daily ac-
tivities, work, walking, relationships with others, and mood.
Boehmke and Dickerson describe this as how “life had
changed,” suggesting that the diagnosis of cancer and subse-
quent symptom experiences affect a woman’s daily life and

functioning [5]. Others have described the impact of pain and
distress on daily life in patients with breast cancer [34-36].
Women in our sample described a similar experience, with
specific symptoms affecting various domains of functioning.
For example, women who reported numbness/tingling de-
scribed interference with walking and daily activities, such as
getting dressed or cooking. Women who reported vaginal dry-
ness or decrease in sexual interest or activity also reported in-
terference with relationships with others, as has been described
in other samples [37, 38]. Women with children described the
impact of their symptoms on their ability to care for their chil-
dren and expressed distress about how their disease and treat-
ment would affect their children, similar to findings reported by
Tavares, Brandao, and Matos [39]. Symptoms were described
as interfering with work and employment, consistent with
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Table 4 MDASI-Br development summary of the 36 symptoms that

were identified from the qualitative interviews

Table 5

The 21 symptoms to be included in the provisional MDASI-Br

Reason for inclusion

Items selected

Qualitative ~ Qualitative ~ Expert Core
interview N interview % panel Item received a mean relevance rating  Your pain at its WORST?
mean from the expert panel of >3.0 (1-4  Your fatigue (tiredness) at its
scale), meaning that the item was WORST?
- either relevant or very relevant Your disturbed sleep at its
Breast cancer disease WORST?
symptoms Your feelings of being distressed
Distress® 31 86.1 3.04 X (upset) at its WORST? )
Breast changes® 8 222 3.04 Your numbness or tingling at its
Sadness® 7 19.4 2.96 X WORST? .
:a Your hot flashes at its WORST?
Pain 5 13.8 3.25 X :
. . " Your breast changes at its
Fatigue (tiredness) 2 5.6 3.38 X WORST?
Lack of appetite® 2 5.6 2.13 X Item was endorsed in qualitative Your nausea at its WORST?
Shortness of breath® 2 5.6 2.58 X interviews by at least 20% of Your sadness at its WORST?
Coughing 1 2.7 2.04 informants with breast cancer Your constipation at its WORST?
Lightheadedness 1 2.7 2.13 Your arm swelling at its WORST?
Nausea® 1 2.7 2.58 X Youlrl fmgern:'itl OGVg)EléaTilq
: a changes at its ?
Dlstqrbeti sleep ! 27 323 X Your skin changes at its WORST?
Vomiting 1 2.7 2.13 X 2
B Your problem with lack of
reast cancer treatment appetite at its WORST?
S)_/rriptoms Item was one of the 13 core MDASI Your feeling shortness of breath at
Pain® 25 69.4 325 X symptom items, which have been its WORST?
Fatigue (tiredness)* 21 583 3.38 X tested in large samples of patients Your feeling problem with
Distress® 21 58.3 3.04 X with cancer and are consistently remembering things
Skin changes® 18 50.0 246 found to be important at its WORST? )
Nausea® 12 333 258 X Your feeling drowsy (sleepy) at its
L WORST?
Numbness or tingling 11 30.6 3.04 X Your having a dry mouth at its
Disturbed sleep 10 278 3.25 X WorsT Y
Arm swelling® 10 27.8 292 Your vomiting at its WORST?
Constipation 8 222 2.29 Item was related to a common breast ~ Your decrease in sexual interest
Hot flashes® 8 222 3.08 cancer therapy (endocrine therapy) or activity at its WORST?
Fingernail or toenail 8 222 2.46 Your vaginal dryness at its
changes' The finallst of items to be included in 1. Your pain at its WORST?
; e final list of items to be included in 1. Your pain at its ?
Prol?lemaremembermg 6 167 2.58 the provisional MDASI-Br 2. Your fatigue (tiredness)
things .
- oA at its WORST?
Lack ofaappente 6 167 213 X 3. Your nausea at its WORST?
Sadness 6 16.7 2.96 X 4. Your disturbed sleep at its
Diarrhea 6 16.7 2.17 WORST?
Change in taste 5 13.8 233 5. Your feelings of being distressed
Regurgitation (acid 5 13.8 1.96 (upset) at its WORST?
reflux) 6. Your feeling shortness of
: breath at its WORST?
Iglgilﬁl;rfadedness g }gg %é; 7. Your feeling problem with
. ga ' ’ remembering things at its
Sore mouth 4 111 1.79 8. Your problem with lack of
Breast changes” 4 11.1 3.04 appetite at its WORST?
Trouble moving my arm 4 11.1 2.67 9. Your feeling drowsy (sleepy)
Decrease in sexual 4 11.1 2.54 at its WORST?
interest or activity 10~\381[1{S}1Ta{‘7/ing a dry mouth at its
Vaginal dryness 4 H1 2.54 11. Your sadness at its WORST?
Eye problems 3 8.3 2.04 i ;
a 12. Your vomiting at its WORST?
Shomess of breath 3 83 258 X 13. Your numbness or tingling
Feeling drowsy 2 5.6 242 X at its WORST?
(sleepy)? 14. Your hot flashes at its
Dry mouth® 2 5.6 1.83 X WORST?
Headache 2 5.6 2.54 15. Your breast changes at its
Chills/feeling cold 2 5.6 2.08 16\’;’(ORST? doation af it
: : . Your constipation at its
Pr;)tlt):r:lrtrilovr;/lth paying 1 2.8 2.54 WORST?
. 17. Your arm swelling at its
(concentrating) WORST?
Ch?St heaviness or 1 2.8 2.42 18. Your fingernail or toenail
tightness changes at its WORST?
Feeling bloated 1 2.8 1.96 19. Your skin changes at its
Problem with racing 1 2.8 1.88 WORST?

heart (palpitation)

#Meets one or more criteria for inclusion in the provisional MDASI-Br

module

MDASI MD Anderson Symptom Inventory
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20. Your decrease in sexual
interest or activity at its
WORST?

21. Your vaginal dryness at its
WORST?

MDASI MD Anderson Symptom Inventory
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Fig. 1 Conceptual model
including 21 symptom items and
6 interference items for the
provisional MDASI-Br
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others’ findings that symptoms and physical limitations
lead to the difficulty or impossibility of performing work
tasks [40, 41].

We selected the MDASI as an existing measure of symp-
tom burden that might be modified to measure the symptom
burden unique to breast cancer. Although the MDASI has
been validated for use in patients with breast cancer, several
important symptoms specific to breast cancer are missing
from the core MDASI items. These include symptoms related
to hormonal therapies (such as hot flashes, vaginal dryness,
and decrease in sexual interest or activity) and other treatment-
related symptoms (such as arm swelling or fingernail or toe-
nail changes) that may be specific to the therapies used for
breast cancer management.

We used qualitative interviews and expert panel review to
define the content domain for the MDASI-Br, ensuring that
the instrument includes the symptom items that are most rel-
evant to breast cancer. Defining symptom items using direct
patient input through qualitative interviews, combined with
clinician, patient, and caregiver expertise via the expert panel,
ensures that the content validity of the final measure will be
strong (Fig. 1). Unlike models of symptom burden in other
patient populations, no solely disease-specific symptoms were
included in our final model, with all disease-related symptoms
also described as treatment-related symptoms by informants.
This is not surprising, given that most breast cancers are
asymptomatic at diagnosis, with the exception of breast
changes and distress [42]. As shown in the model, both breast
changes and distress are commonly described treatment-
related symptoms as well.

Next steps in development of the MDASI-Br will
include psychometric validation studies in multiple
samples of women with breast cancer receiving various
treatments at various disease stages, to establish the
reliability and further validity of the items. Symptoms
specific to different treatments and, possibly, to disecase

stage will be identified to guide researchers and clini-
cians in selecting the group of symptoms most appro-
priate for such treatments and disease stages. Once ini-
tial validity and reliability have been established, one
or more versions of the MDASI-Br will be ready for
use in the clinical setting.

Limitations

Our sample of patients with breast cancer may have been
limited in demographic characteristics, given that most of
the participants were white and all participants were female.
However, given known epidemiological and biological differ-
ences in breast cancer between men and women, study of the
symptoms of breast cancer should be conducted separately
based on sex [43, 44]. In addition, because patients in our
sample were not receiving newer targeted therapies at the time
of the interview, further work is needed to study treatment-
related symptoms specific to these therapies. Given that in-
strument validation, including content validity, is an ongoing
process, the content domain of the MDASI-Br should be
assessed each time instrument is used, particularly given the
rapidly changing nature of breast cancer clinical care.

Conclusion

Patients with breast cancer experience numerous symptoms
related to their disease and treatment, and different treatments
result in unique symptom burden. We generated a PRO instru-
ment with content validity for measuring symptom burden
specific to women with breast cancer. The content domain
for a PRO symptom-burden measure of breast cancer encom-
passes the severity and activity interference of common symp-
toms of breast cancer and its treatment. Symptoms may result
in interference with daily activities, relationships, life plans,
treatment adherence, and mood. Well-designed PRO measures
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are essential for accurate symptom assessment and management
to maintain patient functioning and for use as tools linked to
clinical research studies.
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