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abstract

PURPOSE The burden of cancer is growing in low- andmiddle-income countries (LMICs), including sub-Saharan
Africa. Ensuring the delivery of high-quality cancer care in such regions is a pressing concern. There is a need for
strategies to identify meaningful and relevant quality measures that are applicable to and usable for quality
measurement and improvement in resource-constrained settings.

METHODS To identify quality measures for breast cancer care at Butaro Cancer Center of Excellence (BCCOE) in
Rwanda, we used a modified Delphi process engaging two panels of experts, one with expertise in breast cancer
evidence and measures used in high-income countries and one with expertise in cancer care delivery in
Rwanda.

RESULTS Our systematic review of the literature yielded no publications describing breast cancer quality
measures developed in a low-income country, but it did provide 40 quality measures, which we adapted for
relevance to our setting. After two surveys, one conference call, and one in-person meeting, 17 measures were
identified as relevant to pathology, staging and treatment planning, surgery, chemotherapy, endocrine therapy,
palliative care, and retention in care. Successes of the process included participation by a diverse set of global
experts and engagement of the BCCOE community in quality measurement and improvement. Anticipated
challenges include the need to continually refine these measures as resources, protocols, and measurement
capacity rapidly evolve in Rwanda.

CONCLUSION A modified Delphi process engaging both global and local expertise was a promising strategy to
identify quality measures for breast cancer in Rwanda. The process and resulting measures may also be relevant
for other LMIC cancer facilities. Next steps include validation of these measures in a retrospective cohort of
patients with breast cancer.
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INTRODUCTION

Cancer is a growing public health issue in low- and
middle-income countries (LMICs), where outcomes
are poor compared with those in high-income coun-
tries (HICs).1 Facilitating access to cancer care in
LMICs has been increasingly prioritized by in-
ternational health groups such as the WHO,2 non-
governmental organizations, and LMIC governments.
As access to cancer therapy expands in limited-
resource settings, systems and strategies must be
in place to monitor and improve the quality of
care provided. One important step toward high-
quality cancer care in LMICs is the development of

evidence-based treatment guidelines that are tailored
to the resources of and challenges faced in low-
resource settings; Breast Health Global Initiative
(BHGI), the National Comprehensive Cancer Network,
and others have taken important strides in developing
such guidelines.3,4 In addition, to assess care quality
and guide quality improvement, LMIC facilities require
quality metrics tailored to their settings that con-
sider the different care delivery challenges, treat-
ment resources, measurement capacity, and often
rapidly developing cancer care programs5,6 found in
LMICs. Because breast cancer is the first- or second-
most common cancer among women in most LMICs,
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including in sub-Saharan Africa,7 and numerous quality
measures for breast cancer care exist for HICs, breast
cancer care is a promising area of focus for early quality
measurement efforts in LMICs.

We sought to identify quality measures that could be used
to evaluate and improve care at Butaro Cancer Center of
Excellence (BCCOE) in Rwanda. Rwanda, a low-income
country (LIC) of 12.5 million in East Africa, has been a re-
gional leader in cancer control policy and programs, in-
cluding with its establishment of BCCOE, Rwanda’s first
public cancer facility in the country’s rural northwest. Key
features of BCCOE include the provision of care largely by
nononcologists using standardized context-specific cancer
protocols, regular consultation with one on-site oncologist
and oncology specialists based overseas, use of an oncology-
specific electronic medical record, and provision of care
largely free of charge to patients, with support for transport
and food for the lowest-income patients.8 Breast cancer is the
most common cancer treated at BCCOE, with approximately
1,800 breast cancer cases managed from 2012 to 2019. In
line with expert recommendations for selection of quality
measures, our goal was to identify measures that were:

1. Relevant to care provided at BCCOE
2. Potentially important for clinical outcomes (ideally based

on high-quality scientific evidence)
3. Related to aspects of care that were thought to be

variable in performance and could be influenced
4. Related to processes that were feasible to measure

using available resources or data collection systems.9

We intended two roles for our measures: (1) retrospective
application to a data set containing information on treatment
from 2012 to 2016 to identify care quality gaps and their
relationship to outcomes, and (2) use by the cancer center
now (eg, use of the BCCOE electronic medical record) to
prospectively evaluate and improve care. Because of these
goals, we focused our search on process measures rather
than structural or outcome measures of care quality.10

Health care quality measures are often identified through
engaging health care providers and other experts in the

Delphi process, which was originally developed by the
RAND Corporation in the 1950s.11 The Delphi process is
a systematic way to compile opinions and build consensus
among a group of experts; it may be particularly valuable
when evidence from the published literature is not appli-
cable or not specific enough to apply to a given clinical
setting.12 Themodified Delphi technique incorporates face-
to-face meetings. As we considered the process to use for
BCCOE, we recognized the need for diverse expertise to
develop measures that were evidence based, clinically
important, and also relevant to our setting, which differs
significantly from the settings in which existing quality
measures and the published evidence supporting them
were generated. For example, resources that are routinely
used for breast cancer care in high-income settings, such
as trastuzumab and radiotherapy, are not yet available for
routine breast cancer care at BCCOE or in Rwanda. It was
therefore important for our modified Delphi process par-
ticipants to have deep expertise in BCCOE oncology pro-
tocols, available resources, care delivery model, existing
quality gaps, and measurement opportunities and chal-
lenges. To capture this expertise, we engaged a panel of
local experts involved in cancer care at BCCOE. However,
as nononcologists, most BCCOE clinicians have less ex-
pertise in breast cancer therapy trial data and quality
measures used in high-income settings. Therefore, to si-
multaneously identify clinical metrics likely to affect patient
outcomes, we established a second panel of global experts
in breast cancer care and/or quality measurement, some
of whom had expertise in cancer care in LMICs. Here we
describe the adapted modified Delphi process and resulting
list of measures we developed, which could be adapted by
other LMIC facilities.

METHODS

Systematic Literature Review and Development of

Preliminary Measures List

We first conducted a systematic literature review of pub-
lished breast cancer quality measures, in accordance with
the PRISMA guidelines13 (Fig 1). Data collected for this

CONTEXT

Key Objective
The objective of this work was to identify measures to assess the quality of breast cancer care at a Rwandan cancer facility,

Butaro Cancer Center of Excellence (BCCOE), that were relevant to existing care delivery and resources, important for
patient outcomes, actionable, and measurable using available data.

Knowledge Generated
Through a systematic review followed by a modified Delphi process engaging a panel of global cancer care quality experts and

a panel of experts in cancer care delivery at BCCOE, we identified 17 measures to assess the quality of breast cancer care.
Relevance
The measures we identified and the process we undertook may be relevant to other cancer facilities in resource-constrained

environments seeking to identify breast cancer care quality measures tailored to their own settings.
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review came from a search on PubMed conducted on June
16, 2017, and updated on September 26, 2017 (Appen-
dix). In addition, we manually searched the Web sites of
the National Comprehensive Cancer Network,14 ASCO,15

the European Society of Breast Cancer Specialists,16 the
American College of Surgeons Commission on Cancer,17

the National Accreditation Program for Breast Centers,18

the National Health Service of the United Kingdom,19 the
National Health Service of Scotland,20 the National Quality
Measures Clearinghouse,21 the Agency for Healthcare
Research and Quality,22 and the Joint Commission.23

We included all English-language articles published before
September 2017 that described the development of quality
measures for the diagnosis or treatment of breast cancer
that were produced through at least one systematic pro-
cess, either a review of scientific literature, validation with
clinical data, or expert panel determination. If multiple iter-
ations of metrics from the same organization were published,
the most recent published version was included. More
details on our search strategy are outlined in Figure 1 and
the Appendix.

From our literature search, we extracted a comprehensive
list of measures. We refined and adapted this list based on
treatment modalities available at BCCOE and adapted the
measures to the BCCOE setting with input from an advisory
panel of global breast cancer experts consisting of one
surgeon, one medical oncologist, one cancer care quality
researcher, and two implementation scientists (this group
did not overlap with the expert panels used in the modified
Delphi process). We additionally included new measures

that were particularly pertinent to LMIC settings. These
included measures assessing efforts to retain patients in
care, because loss to follow up and treatment non-
completion are major issues at BCCOE and in other LMICs.
This resulted in a list of 40 proposed measures.

Modified Delphi Process

To elicit expert input regarding quality measures that were
important and relevant at BCCOE, we used a modified
Delphi process that we adapted further to meet our need
to identify measures for an LMIC setting. The process we
undertook in our modified Delphi process is outlined in
Figure 2.

For the global panel, after input from the advisory panel,
we identified 10 experts in breast cancer pathology, medi-
cal and surgical treatment, and palliative care working
in United States, the WHO, and Ghana, several of whom
had spent some time at BCCOE. Seven experts (70%)
responded to our invitation and agreed to participate. Those
responding consisted of three surgeons, two of whom have
worked at and trained other surgeons at BCCOE, one
pathologist who has worked at BCCOE, and three medical
oncologists, one of whom has worked at BCCOE. To this
group, we sent an anonymous online survey, which asked
respondents to rate 40 measures on the likelihood that
concordance with each measure would improve patient
outcomes.

For the local experts, we identified six staff clinicians and
nonclinicians representing clinical care, program leader-
ship, and health informatics at BCCOE. Five (83%) of these
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FIG 1. Systematic literature search strat-
egy and results. (*) Reasons for exclusion
of measure: examined evidence for or
against single quality measure (eg, re-
excision lumpectomy rate, preoperative
needle diagnosis, sentinel lymph node
dissection); developed to assess one
specific component of cancer care (eg,
radiotherapy, sentinel lymph node bi-
opsy); intended to measure quality of
breast cancer screening programs; de-
veloped specifically for subpopulation of
patients (eg, vulnerable elderly patients);
used cancer-related indicators to assess
national health care quality (eg, 5-year
survival); or described application of pre-
viously published quality measures to new
population.
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panelists completed an in-person survey, administered by
the principal investigator of the study (L.E.P.). This survey
included the 40 measures sent to the global experts, plus
one additional measure (on multidisciplinary team care)
suggested by the global experts. The survey asked experts
to rank each measure on two domains: feasibility of
measurement and feasibility of making changes in care
delivery to improve measure concordance.

On the basis of the items with the highest rankings for both
clinical relevance and feasibility, along with panelists’ sug-
gestions, 20 measures were eliminated, two new measures
were added, and some remaining measures weremodified,
resulting in 23 measures. We shared the survey results
and refined the list of 23 quality measures with the global
expert panel. We reviewed the first 23 quality measures
through discussion on a conference call. At the end of
the call, we administered an anonymous electronic poll
where global expert panel members specifically rated the
value of the remaining four measures, which had been
identified previously as clinically important but requiring
substantial modifications to data collection systems. We
modified the measures list based on the conference call
and electronic poll feedback. Four measures were added
and one removed, yielding a list of 26 quality measures.

The revised list of 26 measures and survey results were
then shared in person with the five BCCOE-based local
experts who had participated in the in-person interviews.
Additional staff joined out of interest, resulting in 10
BCCOE-based participants in themeeting, all of whomwere
clinical staff or clinician administrators at BCCOE. We
reviewed each recommended measure in detail to discuss
relevance, measurability, and variability of current practice
at BCCOE.

We then communicated via e-mail and several individual
phone calls with the BCCOE-based and global experts to
refine the final list. To achieve consensus, we e-mailed
BCCOE and global experts with a near-final list of 20 quality
measures. Additional revisions and refinement continued
via e-mail and individual calls with panel members, re-
sulting in a final list of 17 approved quality measures. This
research project was approved by the Partners Health Care
Human Research Committee and the Rwanda National
Ethics Committee.

RESULTS

Literature Review

Results of our literature search are shown in Figure 1. The
literature search identified 305 articles from PubMed and
eight additional publications from a manual search, of
which four were duplicative in terms of measures reported.
Of the 309 articles, 69 were identified as relevant. Twenty-
eight peer-reviewed articles met inclusion criteria. Four
additional sources of quality measures not associated with
a peer-reviewed journal publication were included: the
ASCO Quality Oncology Practice Initiative, American Col-
lege of Surgeons Commission on Cancer, National Quality
Forum Quality Positioning System, and National Health
System Healthcare Improvement Scotland.

We identified 521 published quality measures from 12 coun-
tries (the United States, Canada, France, Germany, Belgium,
the Netherlands, Italy, Scotland, Japan, China, Taiwan, and
Australia). Of the 28 identified peer-reviewed articles (Ap-
pendix), 26 (93%) originated from HICs or high-income

17 final measures

Three measures removed

Step 5. E-mail and phone discussion, final approval

20 measures

One measure added
Seven measures removed

Step 4. Local expert panel in-person meeting
(with additional BCCOE participants)

26 measures

Four measures added, one removed

Step 3. Conference call with global expert panel

23 measures

Two measures added
20 measures removed (of 41)

Step 2.

2a. Survey of global expert
panel (40 measures)

2b. Survey of local expert
panel (41 measures)

40 adapted measures

Step 1. Literature review and discussions with advisors

FIG 2. Schematic for modified Delphi process. BCCOE, Butaro
Cancer Center of Excellence.

Breast Cancer Care Quality Measures in Rwanda

JCO Global Oncology 1449



regions, one from an upper middle-income country (China),
and one from the international BHGI, which proposed qual-
ity measures to assess phased implementation of breast
cancer services in LMICs. No articles or resources other
than the BHGI article provided suggestions for adapting
quality measures to limited resources.24

Delphi Process

The modified Delphi rounds resulted in a final list of 17
quality measures that were determined by global and
BCCOE-based experts to be clinically and contextually
relevant, measurable, and feasible to have an impact
through practice improvements (Table 1). Two quality
measures were related to pathology (measures 1 and 5),
one to staging and treatment planning (measure 2), two
to surgery (measures 3 and 4), seven to chemotherapy
(measures 6-11 and 14), two to endocrine therapy
(measures 12 and 13), two to palliative care (measures 15
and 16), and two to retaining patients in care (measures 16
and 17). All of the final measures were adapted from
measures from our literature review of measures pre-
dominantly from HICs, except for the two measures
(measures 16 and 17) assessing patient contact and re-
tention in care, which were developed specifically in re-
sponse to the challenge of retaining and supporting
patients at BCCOE. Of the final measures, we also de-
termined which could be applied to existing retrospective
cohort data on patients with breast cancer at BCCOE to
permit validation and which could currently be extracted
from the electronic medical record to assess ongoing and
future care delivery (Table 1). Given the uncertainty around
the optimal time intervals for some measures, such as time
from neoadjuvant chemotherapy to surgery and time from
surgery to adjuvant chemotherapy, and the appropriate
target timeframes for BCCOE, we also include as footnotes
to Table 1 four continuous measures of time intervals
recommended by panelists to permit assessment of base-
line values and guide modification of benchmarks. The pan-
elists also recommended that data be collected to assess
the number of lymph nodes identified on surgical pa-
thology at BCCOE.

DISCUSSION

We undertook a systematic review of the literature and used
an adapted, two-pronged, modified Delphi method to
identify a set of breast cancer quality measures relevant to
care at a rural Rwandan cancer facility using input from
stakeholders with a diverse range of perspectives and
experience. This process and its outcomes underscore key
considerations for oncology care quality measure devel-
opment in LMICs. First, our literature review demonstrated
that there is a dearth of published cancer care quality
measures that have been developed or examined in
limited-resource settings. Second, to select and adapt
appropriate measures, both clinical and contextual ex-
pertise were critically important and could not be provided

by the same panel or set of questions. Diversity in expertise,
knowledge, and experience was felt to be key in developing
useful measures. Because there is only one full-time on-
cology specialist working at BCCOE, we engaged two
panels in addressing different dimensions of the measures
under consideration. Although this added logistic com-
plexity, it ensured that we considered a wide range of
relevant issues for measure development.

Some of the key considerations that influenced our se-
lection of quality measures for a Rwandan facility were
identical to core considerations guiding measure devel-
opment in high-income settings, where many of the same
general challenges to quality measurement exist. These
include finite resources for measurement, reporting, and
care, the need for clinician and administrator engagement
and buy-in, and particular challenges in measuring im-
portant but complex aspects of cancer care, including
patient access, equity, and experience. However, LICs face
the unique challenge that published measures (largely
reflecting high-income settings) may not reflect the treat-
ment resources currently available in LIC facilities. In ad-
dition, available resources in LICs may be particularly
dynamic as treatment capacity expands. Our effort gen-
erated a list of measures relevant to available resources, but
this list will need continual updating as availability of dif-
ferent treatment modalities, such as radiotherapy, expand.
In addition, measurement capability is less robust than in
a high-income setting, and it is also dynamic. For example,
the BCCOE electronic medical record is rapidly developing,
with evolving reporting capabilities. This may increase the
number of measures that can be routinely captured.
Measures related to surgical care are particularly chal-
lenging to capture currently, but improved coordination
between the oncology and surgical departments may
mitigate this challenge and allow better assessment of
surgical processes and outcomes.

Along with clinical protocols, quality measures can serve as
a guide for phased priority setting and implementation of
new therapies or approaches to care. Themeasures that we
collectively identified for BCCOE helped initiate conversa-
tions about care quality, the need for systematic quality
improvement programs, and priority areas to address.
These discussions ultimately helped launch a new quality
improvement training initiative at BCCOE.

The next step for this project will be to validate the identified
measures in an existing cohort of patients with breast
cancer at BCCOE. We will revise measures as needed and
pilot select measures using the electronic medical record to
determine the feasibility of prospective, routine measure-
ment to inform future quality improvement projects. On-
going review and revision will also be required as resources
expand and protocols evolve.

In conclusion, promoting quality in cancer care delivery in
LMICs is an increasingly pressing public health concern as

Pace et al

1450 © 2020 by American Society of Clinical Oncology



the burden of cancer grows and efforts to control cancer
expand. Unique challenges in providing cancer care in
LMICs help shape the need for quality assessment and
improvement. A modified Delphi process engaging two
panels with diverse perspectives yielded valuable insights
into challenges and opportunities for quality measurement

at a cancer facility in rural Rwanda. Our experience pro-
vides a model for identifying meaningful, contextually rel-
evant quality measures that can be used to inform quality
improvement. Our final list of measures may also provide
a valuable starting point for other cancer facilities with
similar treatment protocols and available resources.

TABLE 1. Final List of Measures to Assess Breast Cancer Care Quality at BCCOE

Measure No. Measure
Can Currently Be
Generated by EMR

Can Be Analyzed in Existing
Retrospective Data Set

1 , 14 days from biopsy to pathology report datea No Yes

2 Summary form with pathologic diagnosis, hormone receptor status,
clinical stage, and treatment plan completed by time of treatment
initiation

Yes No

3 If stage I to III breast cancer, definitive breast surgery performed within
60 days of biopsy date if no neoadjuvant therapy administered or within
60 days of last cycle of neoadjuvant chemotherapy if neoadjuvant
chemotherapy is administereda

No Yes

4 If mastectomy performed and no neoadjuvant chemotherapy received, at
least 10 lymph nodes examined in surgical pathology reporta

No Yes

5 If definitive breast surgery performed, presence or absence of tumor at
specimen margins is reported in surgical pathology report

No No

6 When chemotherapy planned, documented plan for chemotherapy in
medical record including drugs, doses, and time intervals before
initiation of treatment regimen

Yes No

7 When chemotherapy administered, documented plan for chemotherapy
in medical record including drugs, doses, and time intervals before
each administration of the treatment regimen

No No

8 Height, weight, and body surface area documented before each
chemotherapy administration

Yes Yes

9 If node positive or hormone receptor negative stage I-III cancer and
adjuvant chemotherapy is planned, chemotherapy initiated within
6 weeks of surgerya

No Yes

10 If node positive or hormone receptor negative stage I to III cancer and age
, 70 years, neoadjuvant or adjuvant chemotherapy initiated

No Yes

11 If node positive or hormone receptor negative stage I to III cancer and
chemotherapy is planned, at least four cycles of chemotherapy
received within 1 year of diagnosis

No Yes

12 If AJCC stage I to III hormone receptor–positive breast cancer, tamoxifen
initiated within 1 year of diagnosis (or aromatase inhibitor if
postmenopausal)

No Yes

13 If AJCC stage I to III hormone receptor–positive breast cancer and not
candidate for IV chemotherapy, adjuvant tamoxifen initiated within
6 weeks of surgery (or aromatase inhibitor if postmenopausal)

No Yes

14 If metastatic cancer and palliative chemotherapy initiated, current
performance status documented in medical record before
chemotherapy administration

Yes No

15 Among patients with breast cancer who died and had visit at BCCOE
during 6 months before death, assessment of pain documented during
either of last two visits before death

Yes No

16 At least three documented attempts to contact patients whomiss their last
scheduled cancer care visits

Yes No

17 If patient missed visit for surveillance appointment including endocrine
therapy or surgery appointment, phone call made within 1 week

Yes No

Abbreviations: AJCC, American Joint Committee on Cancer; BCCOE, Butaro Cancer Center of Excellence; EMR, electronic medical record.
aFor measures where the supporting data were less robust, panelists recommended additionally collecting relevant continuous data to assess baseline data

for BCCOE.
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APPENDIX

Detailed Search Strategy

Exclusion criteria. We searched PubMed using MeSH terms
“breast neoplasms” and “healthcare quality indicator” and again using
general search terms “breast cancer” and “quality indicator[s]”,
“quality measure[s]”, and “quality metric[s]”.

We excluded articles examining the evidence for or against a single
quality measure (eg, re-excision lumpectomy rate, preoperative needle
diagnosis, and sentinel lymph node dissection), quality measures
developed to assess a specific component of breast cancer care (eg,
radiotherapy and sentinel lymph node biopsy), measures of quality
for breast cancer screening programs, measures specific to a sub-
population of patients (eg, vulnerable elderly patients), and use of
cancer care–related measures (eg, cancer screening rates and 5-year
mortality) as indicators to assess national health care quality. We also
excluded articles describing the application of previously published
quality measures to a new patient population.

Data abstraction. The following data were extracted from each article:
quality measures, country/region of origin and sponsoring organization (if
any), and selection process by which the measures were identified.
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