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Abstract

A major challenge in value-based health care is the lack of standardized health out-
comes measurements, hindering optimal monitoring and comparison of the quality 
of health care across different settings globally. The International Consortium for 
Health Outcomes Measurement (ICHOM) assembled a multidisciplinary interna-
tional working group, comprised of 26 health care providers and patient advocates, 
to develop a standard set of value-based patient-centered outcomes for breast cancer 
(BC). The working group convened via 8 teleconferences and completed a follow-up 
survey after each meeting. A modified 2-round Delphi method was used to achieve 
consensus on the outcomes and case-mix variables to be included. Patient focus 
group meetings (8 early or metastatic BC patients) and online anonymized surveys of 
1225 multinational BC patients and survivors were also conducted to obtain patients’ 
input. The standard set encompasses survival and cancer control, and disutility of 
care (eg, acute treatment complications) outcomes, to be collected through admin-
istrative data and/or clinical records. A combination of multiple patient-reported 
outcomes measurement (PROM) tools is recommended to capture long-term degree 
of health outcomes. Selected case-mix factors were recommended to be collected at 
baseline. The ICHOM will endeavor to achieve wide buy-in of this set and facilitate 
its implementation in routine clinical practice in various settings and institutions 
worldwide.
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Introduction

Breast cancer (BC) is the most common cancer and the most common cause of 
cancer death in women worldwide [1]. BC management usually requires a multi-
modal approach, involving surgery, radiotherapy, chemotherapy, hormonal therapy 
and survivorship care [2, 3]. However, there is significant variation in BC treatment 
across institutions, geographical regions and countries [4-9]. Multiple randomized 
trials have shown equivalent survivals with different BC treatments [10], hence the 
treatment decision often comes down to the value each patient places on the poten-
tial gains/losses associated with each treatment option.

While achieving high value – defined as health outcomes per dollar spent – for 
patients is the overarching goal of healthcare delivery [11], often, defining and mea-
suring health outcomes can be difficult. Outcome measurements need to encompass 
overall disease control, treatment complications, and quality of life (QOL) during 
and following treatment. Recognizing the lack of consistent outcome measurements, 
which hampers the monitoring of routine clinical practice, as well as quality of care 
and outcome comparison in a systematic and meaningful manner, the International 
Consortium for Health Outcomes Measures (ICHOM), a nonprofit organization has 
initiated efforts to develop standard sets of patient-centered outcome measurements 
for various medical conditions such as back pain [12], coronary artery diseases [13], 
cataract [14] and cancers (e.g. prostate cancer [15, 16] and lung cancer [17]). Building 
on previous ICHOM experience and successes, an international multidisciplinary 
working group (WG) for BC was assembled to develop a minimal standard set of 
outcomes that matter most to BC patients. The set can: 1) enhance clinician-patient 
shared decision-making; 2) provide quality outcome information to providers and 
institutions to drive transparency and improvement; and 3) increase the opportunity 
for comparative effectiveness research.
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Methods

ICHOM breast cancer working group
The development of the set was initiated by ICHOM (www.ichom.org), (eTable 1). 
The WG comprised 26 experts, including clinicians (breast/plastic surgeons, medi-
cal/radiation oncologists, pathologists, radiologists and palliative care physicians), 
nurses, epidemiologists, patient representatives and advocacy groups, from Europe, 
North America, Latin America, Australia and Asia. A smaller project team (PT) 
(W.L.O., M.S., A.V.B., C.S., and C.S.) guided the efforts of the larger WG.

Development of breast cancer standard set
The WG convened via eight videoconferences (August 2015–April 2016), and worked 
through a similar process as previous ICHOM WG [15-17]. Development of the set 
involved several phases (Figure 1).

Development of potential outcomes and case-mix list
The PT performed a structured PubMed literature review (January 1, 2005 to July 29, 
2015) (eTable 2 and eFigure 1) to identify relevant clinical and patient-reported QOL 
outcomes, treatment-related complications, survival measures and case-mix factors. 
The literature review retrieved 1360 randomized controlled trials, and a total of 
398 papers were included for review. Existing BC registries were also reviewed, and 
WG experts were asked to identify additional relevant sources. To ensure patients’ 
input in the outcomes selection, a focus group meeting with eight early/metastatic 
BC patients was conducted (guided by W.L.O., M.S. and A.V.B.), to explore patients’ 
perspective on the importance of different outcomes, and what affected them, or 
other patients, the most during their day-to-day lives.

Modified 2-Round Delphi Method
After each videoconference, a survey was circulated, requiring each working group 
member to vote on the proposed outcomes, case-mix variables and PROMs. A modi-
fied 2-round Delphi approach (eTables 3 and 4) was used to reach consensus. In brief, 
the proposed outcomes or variables needed to be voted as very important (ie, score 
of 7-9 on a 9-point Likert scale) in either voting rounds by more than 70% of the 
working group members for inclusion in the set.
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Outcomes Validation
The final list of outcomes was validated in 1225 multinational BC patients and survi-
vors, recruited via several international patient organizations (eTable 5). Participants 
were asked to complete an anonymized survey, rating the importance of each out-
come on a 9-point Likert scale, with an option of including additional outcomes in 
text form (eTables 6 and 7).

Figure 1. Summary of the development of the ICHOM Breast Cancer Standard Set. 

Abbreviations: WG = Working Group, BC=breast cancer, PROMs = patient-reported outcome measurements, ISOQOL =  International Society
 for Quality of Life Research 

WG Process Literature and external 
input 

Call 7: Data dictionary and 
transition to implementation 

Call 6: Standard Set wrap-up  

Call 5: Case-mix definitions 
 

Call 4: Case-mix factors 
2-round Delphi method: 
21/27 case-mix factors 

prioritized  
 

Call 3: Outcome wrap-up 
4 (parts of) PROMs included 

 

Call 2: Outcome definitions 
PROMs "look& feel" assigment 

Call 1: Outcome domains 
2-round Delphi method: 

26/43 outcomes prioritized 
 
 

Launch call 
Define scope 

Literature review of outcomes 
and definitions: 

398 papers included for review  

LIterature review of case-mix 
factors and definitions 

398 papers included for review 
 

Patient Focus Group 
BC patients/survivors (N=8)  

Patient validation survey 
BC patients/survivors 

(N=1225 ) 

Feedback survey 
healthcare professionals (N=35) 

PROMs reviewed via ISOQOL 
criteria 

11 instruments included for review  

utcome

Patient input 
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utcome

Case-m

i

dard S

Figure 1. Summary of the development of the ICHOM Breast Cancer Standard Set
PROMs = patient-reported outcome measurements; ISOQOL = International Society for Quality of 
Life Research.



152

Chapter 7

Selection of PROMs
After finalizing the list of outcomes, the corresponding PROMs were identified. The 
PROMs were evaluated by the project team, based on psychometric quality accord-
ing to the International Society for Quality of Life Research (ISOQOL) criteria [18] 
(eTable 8) and the domain coverage (eTable 9). Prior to the voting, working group 
members were asked to complete the different PROMs, from a patient’s perspective.

External Input
The final draft was presented to key stakeholders and others with an interest in out-
come measurement for review and to provide feedback via online survey. They were 
asked to rate their confidence on several elements of the set (eg, completeness of the 
outcome list, implementation feasibility) on a 9-point Likert scale, with an open field 
for comments.

Results

Condition and Treatment Scope
The set was designed for all pathologically confirmed American Joint Committee of 
Cancer (AJCC) patients with stages 0 to IV BC, including ductal carcinoma in situ 
(DCIS), in both men and women. Rare tumors such as Phyllodes tumors and lobular 
carcinoma in situ were excluded, given the difficulty in defining a standard of care 
for these tumor subtypes.

Outcomes
After consolidating the findings of the literature review and focus group meeting, a 
proposed list of 43 outcomes was identified for vote (eTable 9), the working group 
recommended the use of a combination of multiple PROMs (Table 1). The working 
group recognized that selection and recommendation of PROMs for inclusion in 
the set can be contentious given that there are multiple available PROMs of high 
psychometric quality (eg, European Organization for Research and Treatment 
of Cancer Quality of Life [EORTC-QLQ] and Functional Assessment of Cancer 
Therapy [FACT] questionnaires) that are already being used in different institutions. 
The PROMs were evaluated based on the outcomes cover-age, psychometric quality, 
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Table 1 – Summary of outcomes for the ICHOM Breast Cancer Standard Set

Patient Population Measure Data Sourcesa

Survival and Disease Control

All patients Overall survival Administrative

Death attributed to breast cancer

Patients with curative 
intent

Recurrence free survival (local, regional or distant) Clinical

Degree of Health

All patients Overall well-being Tracked via EORTC 
QLQ-C30

Patient-reported

Physical functioning

Emotional 
functioning

Cognitive 
functioning

Social functioning

Ability to work

Anxiety

Depression

Insomnia

Financial impact

Pain

Fatigue

Sexual functioning Tracked via EORTC QLQ-
BR23Body image

Patients with surgery/
radiotherapy

Satisfaction with 
breast(s)

Tracked via BREAST-Q- 
Satisfaction with Breasts 
domain

Arm symptoms Tracked via EORTC QLQ-
BR23Breast symptoms

Patients with systemic 
therapy

Vasomotor symptoms

Peripheral 
neuropathy

Tracked via EORTC QLQ-
LMC21- one item

Vaginal symptoms Tracked via ES of the FACT 
- six itemsArthralgia
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clinical interpretability, and feasibility of PROMs implementation in daily practice 
(eTables 8 and 9). After extensive discussions and a “look-and-feel” assignment, 
the use of EORTC-QLQ-Core (C30) [24] and EORTC-QLQ-Breast Cancer (BR23) 
[25] was eventually recommended by the working group to capture the core cancer-
specific and BC-specific outcomes. The working group also recommended additional 
questions from other PROMs to capture outcomes not encompassed by the EORTC 
questionnaires. These included the BREAST-Q [26] sub-scale for breast satisfaction, 
a single item from EORTC-QLQ-Liver Metastases (Colorectal) (LMC21) [27] for 
peripheral neuropathy, and 6 items from the FACT-Endocrine Subscale (ES) [28] 
for vaginal symptoms and arthralgia. The assessment of degree of health outcomes 
was recommended at baseline (ie, at diagnosis), 6 months after primary surgery, and 
annually thereafter (Figure 2). Follow-up was recommended up to 10 years in early 
BC patients to capture the period during which patients might still be on endocrine 
therapy.

Case-Mix Variables
The working group identified a minimal set of demographic, clinical, and tumor-
related factors to be collected at baseline for meaningful outcome comparisons 
(Table 2). While socioeconomic status (SES) is an important demographic factor, 
accurate characterization of SES can be complex, involving multiple components 

Table 1 – Summary of outcomes for the ICHOM Breast Cancer Standard Set (continued)

Patient Population Measure Data Sourcesa

Disutility of Care

Patients with surgery Reoperations due to involved margins Clinical/patient-
reported

All patients with 
treatment

Severity of acute complications based on the 
Clavien-Dindo and CTCAE

Clinical

Name of acute complication

EORTC QLQ= European Organization for Research and Treatment of Cancer Quality of Life Ques-
tionnaire, C= Core module BR= Breast Cancer module, LMC=Colorectal Liver Metastases, FACT 
=Functional Assessment of Cancer Therapy, ES= Endocrine Subscale, CTCAE= US National Cancer 
Institute Common Terminology Criteria for Adverse Events
a The data source reflects the way outcomes are collected and was determined as clinical (e.g. physi-
cian report), patient-reported (e.g. EORTC QLQ C-30) and administrative (e.g. Death registry), in 
some cases a combination.
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such as occupation and income. As with previous ICHOM working groups, the 
BC working group recommended the collection of education level based on the 
International Standard of Schooling Classification [29] because it is reported to be a 
good surrogate for SES, easy to obtain, and globally comparable [30]. Relationship 

Figure 2. Sample timelines illustrating when particular outcomes and baseline factors should be col-
lected for patients with breast cancer.
These timelines are intended to represent the outcome data collection points for possible treatment 
paths a patient could take, and do not advocate a particular treatment approach. Of note, a majority 
of baseline factors should be collected at the time of initiation of the Breast Cancer Standard Set, 
although several (eg, pathologic stage) are collected after treatment. NAC indicates neoadjuvant che-
motherapy; PROMs, patient-reported outcome measurements.
aCollection of acute complications is recommended while the patient is undergoing treatment or 
within 90 days of treatment completion, except for complications of hormonal therapy which will be 
collected up to 1 year.
bAll PROMs will be collected at baseline, 6 months after treatment, and then annually, except for the 
BREAST-Q-Satisfaction with Breasts domain, which will only be collected at baseline,1 year, and 2 
years after treatment.
cDistinction for long-term follow-up: patients with local disease; follow-up up to 10 years, patients 
with advanced disease; follow-up annually for life
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Table 2 – Summary of case-mix factorsa and treatment approaches for the ICHOM Breast Cancer 
Standard Set

Patient Population Measure Data Sourcesb

Demographic Factors

All patients Gender Patient-reported

Date of birth

Body mass index Clinical

Ethnicity Patient-reported

Educational levelc

Relationship status

Menopausal status

Baseline Clinical Factors

All patients Comorbidities via the modified SCQd Patient-reported

Laterality Clinical

Second primary tumor

Baseline Tumor Factors

All patients Date of histological diagnosis Clinical

Histological type

Mutation status predisposing BC

Tumor grade (invasive)

Tumor grade (DCIS)

Patients with NAC Clinical TNM stage (AJCC 7th)

Patients with surgery Pathological TNM stage (AJCC 7th)

Size of invasive component of tumor (in mm)

Number of lymph nodes resected

Number of lymph nodes involved

Estrogen receptor status

Progesteron receptor status

Her-2 receptor status

Treatment approaches

All patients (Reconstructive) surgery Clinical/
patient-reported(Neo)adjuvant radiotherapy

(Neo)adjuvant chemotherapy

Targeted therapy

(Neo)adjuvant hormonal therapy

No therapy
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status is also included, because it is an indicator of available social support and is 
associated with survival and several functional outcomes [31]. Race and ethnicity 
did not meet the predefined voting criteria for inclusion in the set. However, because 
there is evidence suggesting its potential association with treatment decisions [32] 
and outcomes [33,34] for certain countries, it was decided to include this as optional.

Patients’ baseline health status is another important factor influencing treatment 
decision-making and eventual treatment out-comes. However, the Eastern Coopera-
tive Oncology Group (ECOG) performance status scoring is deemed to be an over-
simplified representation of patients’ health status, and is not commonly collected in 
patients with early stage BC. Likewise, collection of the Charlson Comorbidity Index 
(CCI) can be burdensome. Therefore, the working group recommended the use of 
the modified Self-administered Comorbidity Questionnaire (SCQ) to capture a list 
of relevant medical comorbidities [35], and baseline health status as measured by the 
EORTC-QLQ-C30/BR23 (Table 1). It has been shown that SCQ predicts functional 
outcomes as well as the CCI [36] Tumor factors to be collected are based on the 
AJCC TNM staging. Information on hormone and human epidermal growth factor 
receptor 2 status are recommended to be collected as a binary data (“yes” or “no”), 
recognizing variability in pathology reporting between institutions and countries.

SCQ = Self-administered comorbidity questionnaire, DCIS = ductal carcinoma in situ, BC = breast 
cancer, NAC= neo-adjuvant therapy, AJCC = American Joint Committee on Cancer, DCIS = ductal 
carcinoma in situ
a All case-mix factors include measures with corresponding patient populations, definitions or sup-
porting information, timing for collection and source of data.
b The data source reflects the way outcomes are collected and was determined as clinical (e.g. physi-
cian report), patient-reported (e.g. EORTC QLQ C-30) and administrative, in some cases a combi-
nation.
c Level of schooling defined in each country according to the International Standard Classification 
of Education.
d Have you ever been told by a doctor that you have any of the following? I have no other disease, heart 
disease (eg, angina, heart attack, or heart failure), high blood pressure, leg pain when walking due to 
poor circulation, lung disease (eg, asthma, chronic bronchitis, or emphysema), diabetes, kidney dis-
ease, liver disease, problems caused by stroke, disease of the nervous system (eg, Parkinson’s disease 
or multiple sclerosis), other cancer (within the last 5 yr), depression, arthritis (select all that apply).
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Treatment Variables
To provide a standardized terminology of treatment options over heterogeneous, 
international health care settings, the most commonly used treatment modalities in 
daily practice were included (Table 2). Patients should also be asked to report on 
their ongoing treatments during follow-up because clinical data may be inaccurate, 
especially with endocrine therapy adherence [37].

External Input
A total of 35 health care professionals from different specialties completed the survey. 
The respondents were confident (mean score, 6.7 on 9-point Likert scale) of the 
comprehensiveness of the outcome list, case-mix variables, and feasibility of data 
collection in routine clinical practice (eTable 10). The main concerns raised were 
related to the lack of end-of-life (EOL) care outcomes, and the number of PROMs 
items, which could lead to noncompliance.

Data Collection and Implementation
The next crucial step after finalizing the BC set is the adoption and implementation 
of the set. To minimize variability and inconsistency in data collection, a reference 
guide including sample questionnaire s and a data dictionary has been created by 
ICHOM (http://www.ichom.org /medical-conditions/breast-cancer/). This will 
cover the potential source of the data, including clinical records and patient-reported 
sources, as well as frequency for each data collection.

Discussion

With rising health care costs, and the options of multiple treatment modalities and 
prolonged survival among patients with BC, the importance of value-based health-
care is increasingly being recognized [38]. However, a major challenge in value-based 
health care is the lack of standardization in outcome measurements meaningful to 
patients across different cultural and geographical settings [38]. The ICHOM has 
therefore convened an international multidisciplinary working group, from middle- 
to high-income countries, to develop a standard set of patient-centered outcomes 
that should be measured in all patients with BC.
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The aim was to develop a set, which can, and should be collected in routine clinical 
practice, even in resource-limited health systems. We acknowledge that randomized 
controlled trials remain the gold standard for treatment outcomes comparison; 
however, the measurement of outcomes in routine clinical practice will better reflect 
outcomes in a real life setting. Furthermore, the set can function as a core outcomes 
measurement to be collected in trial set-tings, and can be expanded to include ad-
ditional outcomes, based on individual trial requirements.

We are cognizant of the need to collect minimal data to limit bur-den to both health 
care providers and patients, but at the same time recognize the need to encompass 
important outcomes for meaningful comparisons. More than 80% of the multina-
tional survey respondents agreed with the set, providing support that the set captures 
the key outcomes relevant to patients with BC. The working group is aware that the 
recommendation of collecting (part of) multiple PROMs, ranging from 59 to 82 
questions, represents significant patient burden. However, patient representatives in 
the working group did not find the PROMs too cumbersome, because they are all 
salient questions. The EORTC is currently developing computerized adaptive testing 
(CAT) versions, which should reduce respondent burden [39]. In addition, there is 
evidence suggesting clinical benefits in symptom-monitoring with PROM during 
routine cancer treatment [40].

The primary PROMs recommended by the working group are based on the EORTC 
questionnaire. However, other PROMs, such as the FACT questionnaire, are also 
commonly used in many institutions. In fact there is no strong evidence to suggest 
that the psychometric properties of 1 PROMs are superior to the other [41]. However, 
the EORTC questionnaire was deemed to be less ambiguous by the working group 
(after having completed both EORTC and FACT questionnaires themselves), and has 
wider outcomes coverage, encompassing outcomes such as cognitive functioning and 
financial impact. The working group recognized that switching across to the EORTC 
questionnaire might cause disruption in longitudinal data collection in institutions 
not currently using it. Hence, future studies are definitely warranted in making com-
monly used PROMs comparable, to allow for transition into the implementation of 
the standardized measurement recommended by the working group.
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To our knowledge, this is the first international set incorporating outcomes of almost 
a full cycle of BC care, from diagnosis to completion of treatment and long-term 
survivorship, with an emphasis on patient-reported outcomes. Other entities cur-
rently measuring BC care outcomes have largely been monodisciplinary, focusing 
largely on surgical treatments [42,43], are more related to measuring and de-fining 
quality by processes and short-term outcomes of BC care [44-46], or have been set up 
for a short research period [47]. It is also important to acknowledge that the BC set 
does not include outcomes measurement on EOL care. While EOL care was raised 
during several video-conferences, the working group felt that EOL care is often not 
BC-specific, and ICHOM will consider assembling a palliative care working group to 
develop a standard set encompassing EOL care across various cancers and medical 
conditions.
To facilitate the implementation and for practicality, the working group has de-
veloped a measurement timeline in such a way that the PROMs collection runs in 
conjunction with patients’ follow-up visits, and so the data can be used as part of 
clinical consultation. Even so, ICHOM recognizes the challenges involved in imple-
mentation. Routine collection of this set in clinical settings will require investment in 
human resources and information technology, and will depend on the active involve-
ment of clinicians, who must see the value of having such data at the point of care, as 
well as for retrospective and comparative analyses.

Initially, ICHOM aims to facilitate the implementation process in a number of pilot 
institutions. The experience and lessons learned from these institutions will be docu-
mented, and feedback to a steering committee comprising a subgroup of the current 
working group members, to refine the set and to prepare it for widespread adoption. 
This approach has been successfully adopted for the localized prostate cancer set, 
facilitated by the Movember Foundation [48]. The implementation process will 
involve 4 phases: (1) to engage clinical champions and establish proper governance 
process; (2) to identify current measurement audit practices and gaps, and suggest 
practical strategies for collecting structured clinical data and administrating PROM 
assessment at the indicated time points; (3) to use pilot sites to trial strategies includ-
ing existing data sets collection; and (4) to establish how to feedback the data to the 
clinical teams (eTable 12).
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Conclusions

Through the use of literature review and extensive patient input, an international 
multidisciplinary team of BC experts has developed a minimal standard set of 
value-based patient-centered outcome measures, deemed to be most important to 
patients with BC, and generally applicable worldwide. It is recommended that the set 
is collected in routine clinical practice. This will allow for monitoring and meaning-
ful comparison of BC treatment outcomes within, and across, countries, and in the 
longer term facilitate improvement in BC care worldwide.
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eTable 2. Search Strategy Overall

Search terms Results

#1 “breast neoplasms”[MeSH Terms] AND (((“randomized controlled trials as 
topic”[MeSH Terms] OR ((“randomized controlled trial”[Publication Type] OR 
“randomized controlled trials as topic”[MeSH Terms] OR “randomized controlled 
trial”[All Fields] OR “randomised controlled trial”[All Fields]) OR randomized 
controlled trial,[All Fields] OR (“randomized controlled trial”[Publication Type] 
OR “randomized controlled trials as topic”[MeSH Terms] OR “randomized 
controlled trials”[All Fields] OR “randomised controlled trials”[All Fields]))) OR 
((“randomized controlled trial”[Publication Type] OR “randomized controlled 
trials as topic”[MeSH Terms] OR “randomised controlled trial”[All Fields] 
OR “randomized controlled trial”[All Fields]) OR (“randomized controlled 
trial”[Publication Type] OR “randomized controlled trials as topic”[MeSH 
Terms] OR “randomised controlled trials”[All Fields] OR “randomized 
controlled trials”[All Fields]))) OR randomized controlled trial[Publication 
Type]) AND (((“Quality of Life”[Mesh] OR “Outcome Assessment (Health 
Care)”[Mesh]) OR “Outcome and Process Assessment (Health Care)”[All Fields]) 
OR “Quality Indicators, Health Care”[Mesh]) AND (“2005/01/01”[PDAT] : 
“2015/07/31”[PDAT]) AND Clinical Trial[ptyp]

1517

#2 #1 AND English[lang] 1483

#3 Remove duplicates 1359

#4 Remove studies not meeting criteria (961 excluded in total)
•	 17 studies on screening or prevention of breast cancer
•	 13 studies on cancer imaging
•	 157 studies on histopathology reporting/ tumour biology/ genetic/ molecular/ 

biomarkers/ pharmacokinetics
•	 46 studies on prediction tools development
•	 61 studies on focusing on breast surgery/ radiotherapy techniques
•	 388 studies solely on lifestyle, dietary, behavioral, or other non-conventional 

interventions
•	 27 studies on cost-effectiveness study/ health services
•	 147 studies solely on intervention of specific treatment side effects
•	 105 studies outside the scope of this work (genetic counseling, study design 

evaluation, research methods, study protocol)

398
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eTable 5. Description of breast cancer patients and survivors participating in the patient survey

Survey respondents
N = 1225

Baseline characteristics N (%)
Age, years

=/< 35 years 12 (1)
36 - 45 years 98 (8)
46 - 65 years 821 (67)
=/> 66 years 221 (18)

Continent
North America 86 (7)
Australia 502 (41)
Europe 625 (51)

Diagnosis
< 2 years ago 221 (18)
2-10 years ago 809 (66)
> 10 years ago 196 (16)

Disease stage
Locoregional 1101 (90)
Metastatic 98 (8)

Treatment characteristics
Currently on treatment

Yes 515 (42)
No 698 (57)

Surgical treatment
Mastectomy 662 (54)
Breast-conserving therapy 515 (42)
Breast reconstruction therapy 306 (25)
Sentinel node biopsy 698 (57)
Axillary/lymph node dissection 686 (56)

Non-surgical treatment
Chemotherapy 784 (64)
Radiotherapy 784 (64)
Hormonal therapy 821 (67)
Targeted therapy 172 (14)
No treatment 12 (1)
Other 86 (7)
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eTable 6. Results of item scores by breast cancer patients and survivors participating in the patient 
survey.

Outcomes
% rating “very 

important” (score 7-9)
Mean
score

Survival and Cancer Control

Recurrence free survival 97% 8.8

Overall survival 96% 8.8

Quality of Life and Functioning

Emotional functioning 90% 8.0

Physical functioning 90% 8.0

Overall QoL 88% 8.1

Cognitive functioning 85% 7.8

Ability to work 83% 7.7

Social functioning 81% 7.6

Body image 64% 6.8

Sexual functioning 58% 6.6

Satisfaction with breast(s) 56% 6.4

Anxiety 45% 5.6

Depression 44% 5.4

Long-term side effects

Fatigue 60% 6.6

Arthralgia 51% 5.9

Vasomotor symptoms 48% 5.8

Arm symptoms 47% 5.7

Peripheral neuropathy 45% 5.5

Pain 39% 5.4

Breast symptoms 36% 5.3

Vaginal symptoms 33% 4.7

Disutility of care

Acute complications 50% 5.3

All outcomes were provided with supporting definitions and categorized into three types to make it 
more understandable for patients: 1) positive gains from treatment (e.g. reducing the risk of recur-
rence), corresponds with the tier survival and cancer control 2) negative impact from treatment (e.g. 
pain), corresponds with the tier degree of health - long-term side-effects and 3) impact on quality of 
life and other issues related to treatment (e.g. sexual functioning), corresponds with the tier degree 
of health - quality of life and functioning and the tier disutility of care
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eTable 7. Additional outcomes reported by breast cancer patients and survivors participating in the 
patient survey.
Additional outcomes No of respondentsa:
No additional outcomes needed 992
Additional outcomes: 233

Decision-making process: Informing on QoL and side effects 42
Financial impact 15
Availability of peer groups/support teams 12
Fear of recurrence 10
Impact on (relationship with) family/friends 10
Acceptance of new life 10
Support/empathy from medical team 10
Hair loss 10
osteoporosis 5
Fertility 4
Support for family/children 4
Support from family/friends 4
Counseling partner/family 3
Information on alternative therapies 3
Worry about the future 3
Cardiomyopathy/cardiac toxicity 3
Weight gain 3
Genetic screening 3
Loss of confidence 2
Fear of lymphoedema 2
Spiritual well-being 2
Ability to eat 2
Insomnia/sleep disturbance 2
Able to do sport activities 2
Waiting times 1
Pulmonary embolism 1
Radiation pneumonitis 1
Balance problems 1
Sexual self-image 1
PTSD 1
Genetic screening 1
Information on nutrition 1
Nausea and vomiting 1

Abbreviations: QoL = quality of life, PTSD = post-traumatic stress disorder
a Survey respondents could provide more than one additional outcome in the open text box
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eTable 10. Results of item scores by respondents of feedback survey

Statements on Breast Cancer Standard 
Set

% rating “very 
confident” 
(score 7-9)

Mean 
score Commentsa

Part I. High level overview of Standard Set

The Breast Cancer Standard Set represents 
a comprehensive overview of the most 
essential outcomes for patients with BC.

63% 7.0
No outcomes specific to end 
of life care are included.

The in- and exclusion criteria cover the 
population sufficiently with treatment 
approaches that are considered standard 
of care.

74% 7.5

The outcomes are sufficiently parsimonious 
to be collected routinely by patients and 
clinicians.

54% 6.5

Number of PROM items 
could lead to compliance 
issues in daily practice.
Disutility of care could be 
shortened as complications 
are relatively uncommon in 
BC care and might not be 
useful for benchmarking.

Time points for measurement are feasible 
to follow up patients.

57% 6.2
Collecting long-term 
outcomes would require 
good IT support

The case-mix factors are appropriately 
comprehensive to enable risk-model 
development for provider performance 
comparison.

57% 6.3

I agree with recommend tools, questions 
and methods.

71%b

Part II. Complete overview of Standard Set

Case-mix factors are defined properly, 
are comprehensive enough to enable risk-
adjustment and can be collected in clinical 
practice.

62% 6.6

Items of patient-reported form are 
comprehensive enough to cover PRO 
domains and can be collected by patients.

72% 6.7
It could be challenging to 
have patients complete all 
PROMs
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eTable 10. Results of item scores by respondents of feedback survey (continued)

Statements on Breast Cancer Standard 
Set

% rating “very 
confident” 
(score 7-9)

Mean 
score Commentsa

Clinical outcomes and treatment 
approaches are defined properly and can be 
collected in routine clinical practice.

62% 6.5

Reoperation due to involved 
margins was considered 
a debatable measure for 
quality of care because it 
also relates to patient wishes 
and could create wrong 
incentives.

The online feedback survey consisted of two parts: 1) high-level overview of the Set for review of a 
summary of the recommended outcomes, treatment approaches, case-mix factors and in- and exclu-
sion criteria. 2) complete overview of the Standard Set with access to the complete Reference Guide 
in order to review each variable with corresponding definitions and response options. Respondent 
had to rate their confidence on a 9-point Likert scale (e.g. 7-9 was very confident)
a Total of 35 healthcare professionals completed the survey, including 16 surgeons, 8 statisticians and 
researchers, 4 medical oncologists, 2 nurses, 1 radiation oncologist, 1 radiologist, 1 plastic surgeon 
and 1 consultant)
b Response option was binary (“yes/no”) instead of the 9-point Likert scale
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eTable 11. Types of treatment modalities and treatment-specific acute complications and long-term 
morbidity

Baseline Short-term follow-up- clinically reporteda
Long-term 
follow-up - 
PROMsb

Category Treatment 
modality

Severity of acute 
complication

Name of acute 
complications

Long-term 
morbidity

Local 
therapy

Surgery (with 
reconstruction)
Surgery to axilla
Delayed 
reconstruction

Any complication 
leading to:
Requiring 
interventionc

Prolonged 
hospitalizationd

Unplanned 
readmission
MC/ICU 
management
Discontinuation of 
treatment
Reduce dosing
Death

Wound infection

Breast symptoms
Arm symptoms
Breast satisfaction
Fatigue
Pain

Seroma/hematoma

Mastectomy skin flap 
necrosis

Hemorrhage

Autologous flap loss/
necrosis (total/partial)

Implant loss

Thromboembolic

Nerve damage

Delayed wound healing/
dehiscence

Radiotherapy Skin toxicity

Systemic 
therapy

Chemotherapy
Targeted therapy

Pneumonia
Neutropenic sepsis
Thromboembolic

Neuropathy
Arthralgia
Fatigue

Hormonal 
therapy

Thromboembolic
Hot flashes
Menopausal 
symptoms

a Collection of acute complications is recommended whilst the patient is undergoing treatment or 
within 90 days of treatment completion, except for complications of hormonal therapy which will be 
collected up to 1 year
b Tracked via patient-reported outcome measurements (PROMs) annually, up to 10 years
c Including surgical, radiological and endoscopic interventions
d Defined as a hospital stay of more than 14 days
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