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BACKGROUND: Adherence to quality indicators may be especially important to disease-specific outcomes for unin-

sured, vulnerable patients. The objective of this study was to measure adherence to National Initiative for Cancer

Care Quality (NICCQ) breast cancer quality indicators in a public hospital and compare performance to published

rates in a previously collected 5-city cohort. METHODS: One hundred five consecutive, newly diagnosed, stage I-III,

breast cancer patients at a public hospital (from 2005 to 2007) were identified. Adherence rates to 31 quality indica-

tors were measured by using medical record abstraction. Rates were calculated for individual indicators, aggregated

domains, and components of care and were compared with the 5-city cohort results by using a 2-sided test of pro-

portions. RESULTS: Overall adherence to the NICCQ indicators at the public hospital was 82%, versus 86% in the 5-

city cohort. Public hospital adherence was better in 3 domains and components (Management of Treatment Toxicity

95% vs 73%, Referrals 76% vs 15%, and Documentation of Key Clinical Factors 72% vs 64%, P < .05 for all), but it was

lower in others (Testing 82% vs 96%, Adjuvant Therapy 76% vs 83%, Surgery 72% vs 86%, Surveillance 63% vs 94%,

and Respect for Patient Preferences 52% vs 72%, P < .001 for all). CONCLUSIONS: The results showed that it is possi-

ble to deliver breast cancer care to vulnerable patients comparable in quality to the care received by the broader

population. Further study should identify the factors that lead to variation in adherence across domains of quality.
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Variations in the quality of breast cancer treatment exist throughout the continuum of care, from screening, diagno-
sis and active treatment to surveillance.1 Receipt of recommended care varies by geographic region, institution, provider
type, and patient characteristics.2-3 Depending on the type of care, 10% to 70% of women with breast cancer do not
receive the evidence-based treatments shown to improve rates of cure and survival.4

Vulnerable populations, such as the uninsured and underinsured, racial/ethnic minorities, and those with lower soci-
oeconomic status are at increased risk for receiving suboptimal quality care.5-6 These patients have lower rates of screening
mammography,7-8 are more likely to experience delays between abnormal screening mammogram and diagnostic resolu-
tion,9 more likely to be diagnosed with advanced stage disease,10-11 less likely to receive breast-conservation surgery and
appropriate adjuvant therapy,12-13 and to have worse outcomes such as higher rates of recurrence and shorter survival.7

Patients who live in rural areas or areas with lower socioeconomic status are also at risk for inadequate care and poorer out-
comes.2,12-15 Public hospitals care for a disproportionate number of uninsured and underinsured patients, racial/ethnic
minorities, and those with lower socioeconomic status; thus, public hospitals are an ideal setting in which to evaluate and
improve the quality of care for these vulnerable populations.

Quality of care indicators can be used to evaluate whether patients receive recommended care. Unlike clinical prac-
tice guidelines, quality indicators usually define highly specific inclusion and exclusion criteria as well as measurement
algorithms, and when well designed, they can be used to compare quality of care across providers.16 A comprehensive set
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of 36 quality indicators for breast cancer was developed as
part of the American Society of Clinical Oncology’s
(ASCO) National Initiative for Cancer Care Quality
(NICCQ).17-18 These indicators measure specific proc-
esses of care, spanning the treatment continuum from
diagnostic staging, surgical treatment, and adjuvant ther-
apy to post-treatment surveillance. By using these indica-
tors in a study cohort from 5 metropolitan areas in the
United States (referred to as the 5-city cohort in the current
study), Malin et al found that there was 86% adherence to
the breast cancer indicators.

Before the ASCO study of the 5-city cohort, most
evaluations of variation and disparities in breast cancer
care focused on singular aspects of care or a small number
of clinical processes, such as screening mammography.
Although efforts are now being made to evaluate the qual-
ity of cancer care in community settings through pro-
grams such as the Quality Oncology Practice Initiative
sponsored by ASCO, monitoring of the quality of care
across the entire spectrum of breast cancer treatment is
not routinely performed outside of large academic stud-
ies.19 Comprehensive assessment of breast cancer treat-
ment in vulnerable and at-risk populations has also been
lacking.20

The goals of the current project were to measure ad-
herence to the NICCQ breast cancer quality indicators in
a public hospital setting and to identify which areas of
care could be prioritized for quality improvement. As a
reference standard, we compared adherence rates between
patients receiving care at the public hospital and patients
who were included in the 5-city, population-sampled,
NICCQ cohort.

MATERIALS AND METHODS

Patient Cohorts

The study was based at a Los Angeles public hospital that
serves 2 million individuals. All newly diagnosed, consec-
utive, breast cancer cases were identified through a system-
atic search of the pathology database or samples
submitted between August 15, 2005 and September 15,
2007 and included biopsies and surgical specimens.
Terms to capture cases included breast, cancer, and carci-
noma. Patients with newly diagnosed stage I to III cancers
who were aged 21 years and older were included. Patients
who transferred their care to other institutions (without
undergoing surgery or chemotherapy at the public hospi-
tal), patients with in situ or metastatic disease, and men
were excluded. Adherence to the NICCQ quality indica-

tors was assessed for these patients through chart
abstraction.

Findings from the public hospital were compared
with the previously published ASCO study that sampled
patients from 5 metropolitan areas (Atlanta, Georgia;
Cleveland, Ohio; Houston, Texas; Kansas City, Kansas;
Los Angeles, California) who were newly diagnosed in
1998 and registered in an American College of Surgeons-
approved hospital cancer registry (5-city cohort). Eligible
breast cancer participants had stage I to III cancers, were
aged 21 to 80 years, were English-speaking, and were
female. Adherence to the NICCQ quality indicators for
the 5-city cohort was assessed through telephone survey of
the patients and a medical record review conducted 4
years after diagnosis. In the current study, data were
collected through medical record abstraction with 1-year
follow-up; patient interviews and surveys were not used in
this study.

Data Abstraction

A medical record review was conducted on the patients in
the public hospital sample to determine adherence to the
NICCQ breast cancer quality indicators. A Microsoft
Access computerized data abstraction tool was used
(Microsoft, Redmond, Washington). Two physicians
completed the abstractions, and the senior researcher
reabstracted data that required further assessment (ie, to
confirm dates or pathology reports in question). The sen-
ior researcher sampled 10% of the cases for review. In
addition, tumor stage was reconfirmed independently for
all cases by the senior researcher (each patient’s tumor
size, lymph node status, histology, and presence of metas-
tases) from the electronic medical records. Study approval
was obtained from both the University of California at
Los Angeles (UCLA) and the Olive View-UCLA Medical
Center Institutional Review Boards.

Analyses

Adherence to 31 of the 36 NICCQ breast cancer indica-
tors was determined for the public hospital patients. The
5 indicators that were not measured pertained to the total
duration of hormone therapy, whether the chemotherapy
dosage was consistent with recommended guidelines, the
amount of radiation to the chest wall after mastectomy,
completion of planned radiation therapy among ambula-
tory patients, occurrence of grade 4 toxicity, and appro-
priate workup of vaginal bleeding when the patient was
being given tamoxifen. Reasons for not assessing these 5
indicators included short follow-up time, data not
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reported, and insufficient data for accurate measurement
of adherence. For examples, we were unable to determine
whether the patient had been hospitalized at an outside
institution, and we did not have consistent access to a data
source for informing us whether the patient had a grade 4
toxicity.

The denominator for each indicator, termed eligible
events, was defined by the specific inclusion and exclusion cri-
teria for each indicator. For example, 1 of the indicators
states: ‘‘If a patient has an axillary lymph node dissection, then
the patient should have at least 6 lymph nodes removed.’’
The ‘‘if’’ portion of the indicator states inclusion and exclu-
sion criteria that define the denominator for that indicator.

After the ASCO study of the 5-city cohort method-
ology,18 each indicator was also assigned to 1 of 5 Quality
of Care Domains: 1) Diagnostic Evaluation, 2) Surgery,
3) Adjuvant Therapy, 4) Management of Treatment Tox-
icity, and 5) Post-treatment Surveillance as well as 1 of 8
Components of Care: 1) Testing, 2) Pathology, 3) Docu-
mentation of Key Clinical Factors, 4) Referrals, 5) Tim-
ing, 6) Receipt of Treatment, 7) Technical Quality of
Treatment, and 8) Respect for Patient Preferences (Table
1). Percentage adherence was calculated for each domain
and component. Adherence rates for individual indicators
and aggregated domains and components were compared
with the adherence rates reported in the 5-city cohort by a
2-sided test of proportions. Sensitivity analysis was per-
formed to ensure that the comparisons across domains
and components between the 5-city cohort and the public
hospital data were not impacted by the 5 indicators that
were not assessed in this study. This was performed by
comparing the 5-city cohort’s aggregated domain and
component adherence rates both with and without the
unmeasured indicators to the public hospital rates. Con-

sistent with accepted quality improvement standards, a
cutoff of <85% adherence rate was used to identify indi-
cators, domains, and components in need of improve-
ment.18 Analyses were performed using STATA statistical
software version 9.0 (StataCorp, College Station, Texas).

RESULTS

Cohort and Patient Characteristics

One hundred ninety-one patients with breast carcinoma
were identified through a search of the public hospital pa-
thology database. Eight patients had a breast cancer diag-
nosis reported but elected to have treatment at another
hospital. One hundred five (55.0%) patients met study
eligibility requirements and were included in the analysis
(see Fig. 1 for reasons for exclusion). The 5-city ASCO
study cohort included 1287 patients with breast cancer.

Table 1. Assignment of the 31 Measured National Initiative on Cancer Care Quality Indicators into Quality of Care Domains and
Components of Care

Components of Care

Testing Pathology Documentation
of Key Clinical
Factors

Referrals Timing Receipt of
Treatment

Technical
Quality of
Treatment

Respect for
Patient
Preferences

Quality of Care Domains
Diagnostic Evaluation 3 6 3 — — — — 1

Surgery — — — — — 1 1 2

Adjuvant Therapy — — 2 2 1 4 2 1

Management of

Treatment Toxicity

— — — — — — 1 —

Surveillance 1 — — — — — — —

Figure 1. Inclusion and exclusion criteria from analytic public
hospital cohort are shown.
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The mean age of the public hospital patients was 54
years (range, 30-82 years), with 50% younger than 55
years (Table 2). Compared with the 5-city cohort, the
public hospital patients were significantly younger. Fifty-
two percent of patients at the public hospital were His-
panic compared with 4% in the 5-city cohort. In addition,
57% of the breast cancer population at the public hospital
(including in situ and metastatic cases) preferred Spanish
as their primary language compared with the 5-city
cohort, which was entirely English-speaking. Nineteen
percent of the public hospital patients presented with
stage III disease compared with 5% in the 5-city cohort.
The most notable difference between the study popula-
tions was that 100% of the public hospital patients were
either uninsured or publically insured versus 3% of the 5-
city cohort patients.

Overall and Individual Indicator Adherence
Rates in the Public Hospital Cohort

Overall adherence to the 31measuredNICCQ breast can-
cer quality indicators in the public hospital cohort (n ¼
105) was 82%, with a total of 1720 eligible events (sum of
the denominators of the 31 measured indicators).

Adherence to the individual indicators ranged from
0% to 100% in the public hospital cohort, with a median
of 86% (Table 3). The denominators or eligible events for

the individual indicators ranged from 6 to 104. In 14 of
the 31 indicators, adherence was below 85%. The quality
of pathology reporting was generally good with the excep-
tion of consistent inking of margins and reporting of tu-
mor histologic grade (80% and 58%, respectively).
Complete documentation of cancer stage in patients seen
only by surgeons was poor (17%). For patients who did
not receive surgical lymph node sampling (sentinel lymph
node biopsy [SLNB] or axillary lymph node dissection
[ALND]), breast conservation surgery (BCS), or recon-
struction after mastectomy, documentation that these
patients had been informed of possible treatment options
was inadequate much of the time (0%, 27%, and 43% for
lymph node sampling, BCS, and reconstruction,
respectively).

Quality indicators assessing adjuvant chemotherapy
identified the following processes as needing improve-
ment: discussion regarding possible treatment with chem-
otherapy (77%), receipt of chemotherapy (83%), starting
chemotherapy within 8 weeks of last therapeutic surgery
(75%), and documentation of planned chemotherapy
dose (74%). Documentation of the radiation treatment
plan (24%) and the total amount of radiation after BCS
(77%) were also suboptimal. Only 54% of patients who
did not receive radiation therapy after BCS had a consul-
tation with a radiation oncologist. And, timely surveil-
lance mammography was performed in only 63% of
patients (of note, surveillance mammography is per-
formed on site at the public hospital, and patients typi-
cally do not have another source of care option). These
indicators identified specific clinical processes in need of
improvement.

In 17 quality indicators, performance was 85% or
greater (Table 3). These indicators addressed aspects of
pathology reporting, diagnostic evaluation, quality of sur-
gical therapy, documentation, receipt of hormone and
radiation therapy, management of treatment toxicity, and
appropriate referrals to specialists. For example, adherence
rate for diagnostic evaluation was 96% for performing
surgical axillary lymph node sampling, 96% of patients
received radiation after BCS, and 90% received consulta-
tion with a radiation oncologist after mastectomy when
appropriate.

Quality of Care Domains and Components of
Care Adherence Rates in the Public Hospital
Cohort

In addition to evaluating specific processes, each NICCQ
indicator was classified into a Quality of Care Domain

Table 2. Comparison of Public Hospital Versus 5-City Cohort
Breast Cancer Patient Characteristics

Public
Hospital

5-City
Cohort

P

Total no. of patients 105 1287

Age, y
<55 50% 31% <.001

‡55 to <65 34% 42% .11

‡65 16% 27% <.001

Race/ethnicity
Hispanic 52% 4% <.001

White 30% 85% <.001

Asian 12% 4% <.001

African American 5% 7% .44

Insurance
Uninsured/Public 100% 3% <.001

Private — 71%

Medicare — 21%

Pathological stage
Stage I 44% 54% .05

Stage II 37% 39% .69

Stage III 19% 5% <.001
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and a Component of Care (Table 1). Examining perform-
ance in these domains and components can help identify
more global or systems-level deficiencies in quality of care
within an organization or healthcare system.

For the public hospital, adherence was �85% in
Diagnostic Evaluation and Management of Treatment
Toxicity domains (Fig. 2, Table 4). Conversely, less than
85% adherence in the domains of Surgery, Adjuvant

Therapy, and Surveillance identified systems-level ele-
ments in need of quality improvement.

Among the Components of Care, adherence was
�85% in Pathology, Receipt of Treatment, and Techni-
cal Quality of Treatment. The components of Testing,
Documentation of Key Clinical Factors, Referrals, Tim-
ing, and Respect for Patient Preferences all had lower
scores.

Figure 2. Illustrated are (A) comparison of public hospital to 5-city cohort adherence rates across aggregated quality of care
domains and (B) comparison of public hospital to 5-city cohort adherence rates across aggregated components of care.

Table 4. Comparison of Public Hospital Versus 5-City Cohort Adherence to NICCQ Breast Cancer Quality Indicators by
Aggregated Quality of Care Domains and Components of Care

No. of
Measures

Eligible Events Adhered
Events

% Adherence Pa

Public
Hospital
Cohort

5-City
Cohort

Public
Hospital
Cohort

5-City
Cohort

Public
Hospital

5-City
Cohort

Public
Hospital

5-City
Cohort

Overall 31 36 1720 20,281 1405 17,455 82% 86% <.001

Quality of care domains
Diagnostic evaluation 13 13 892 9887 787 8691 88% 88% 1.00

Surgery 4 4 254 2673 182 2289 72% 86% <.001

Adjuvant therapy 12 16 428 6148 326 5077 76% 83% <.001

Management of treatment toxicity 1 2 56 378 53 277 95% 73% <.001

Surveillance 1 1 90 1195 57 1121 63% 94% <.001

Components of care
Testing 4 4 261 2943 215 2821 82% 96% <.001

Pathology 6 6 605 7045 538 6176 89% 88% .47

Documentation key clinical factors 5 5 206 1708 149 1094 72% 64% .02

Referrals 2 2 34 82 26 12 76% 15% <.001

Timing 1 1 20 173 15 136 75% 79% .68

Receipt of treatment 5 5 232 3036 217 2915 94% 96% .14

Technical quality of treatment 4 9 176 3505 149 3011 85% 86% .71

Respect for patient preferences 4 4 186 1789 96 1290 52% 72% <.001

aP for comparison of percentage adherence to domains and components of care scores for patients receiving care in public hospital compared with the 5-city

cohort using a 2-sided test of proportions.
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Comparison of Adherence Rates for the
Public Hospital and 5-City ASCO Cohorts

Overall performance across all the NICCQ indicators was
slightly lower at the public hospital than in the 5-city
cohort (82% vs 86%, P < .001), but the discrepancy was
small.

Adherence rates in the public hospital cohort and 5-
city cohort differed in 16 of the 31quality indicators
(Table 3). Performance at the public hospital was better
for 7 of the 16, which included for example, pathology
reporting of tumor size and margin status, documentation
of staging, and appropriate referral to radiation oncolo-
gists. In 9 indicators, performance at the public hospital
was lower compared with the 5-city cohort, for example,
informing patients who did not receive lymph node
sampling that it was an option, discussing the option
for chemotherapy, and performing timely surveillance
mammography.

Across the aggregated Quality of Care Domains and
Components of Care, performance was better in the pub-
lic hospital in the Management of Treatment Toxicity,
Referrals, and Documentation of Key Clinical Factors
(Fig. 2, Table 4). Domains and components in which the
public hospital had lower performance included Adjuvant
Therapy, Surgery, Surveillance, Testing, and Respect for
Patient Preferences.

DISCUSSION
When we used the NICCQ breast cancer quality indica-
tors, we found that the quality of breast cancer treatment
at the public hospital was good with 82% overall adher-
ence, and 17 of the 31 individual indicators had scores of
�85%. From an institutional standpoint, analysis of these
indicators identified areas of good and lower quality in the
continuum of breast cancer care. Indicators with <85%
performance identified specific clinical processes in most
need for quality improvement. By analyzing performance
in the aggregated Quality of Care Domains and Compo-
nents of Care, we were able to identify more global and
systems-level elements that can be addressed to achieve
more widespread impact with our quality-improvement
efforts.

Comparison of indicator adherence to the previ-
ously published 5-city NICCQ cohort allowed us to assess
quality of care at the public hospital relative to a study
cohort that was more likely to be representative of breast
cancer patients in the United States. The public hospital
and 5-city patient cohorts were significantly different in

terms of age, race/ethnicity, language spoken, and insur-
ance status. As expected, the public hospital cohort had
sociodemographic characteristics that suggested this was a
more vulnerable population and, therefore, at-risk for
decreased access to care and/or suboptimal quality of care.
By comparison, the 5-city cohort was more similar to the
national breast cancer population than to the public hos-
pital cohort. Although overall performance at the public
hospital was lower compared with the ASCO study, the
magnitude of the difference was small. Of course, public
hospitals can vary significantly in terms of size, organiza-
tional structure, patient demographics, and services pro-
vided. Some features of the study site which may have led
to higher performance include a multidisciplinary tumor
board that is attended by physicians in all treating disci-
plines, including surgery, medicine, and radiation oncol-
ogy. All patients receiving breast cancer treatment are
discussed by the tumor board. Also, medical oncology
treatment takes place on site at the hospital, which allows
close communication between the surgical and oncologic
services. Although radiation oncology is off-site, there is
also close communication between the on-site and off-site
providers. In comparison, patients treated in private hos-
pitals often receive care in a more fragmented manner
through different institutions and unaffiliated providers.
Areas in which the public hospital performed better, such
as in Referrals and Documentation of Key Clinical Fac-
tors, may have benefited from the limited options for
uninsured patients to choose other providers and the para-
doxically higher degree of continuity of care between sur-
gical and oncologic disciplines that this may create.
Although our study findings do not indicate which fea-
tures of the public hospital resulted in higher quality care,
they do suggest that such care is possible, at least in
selected settings. Also, many other public hospitals have
close affiliations with academic centers, and this may be of
benefit on some of the indicators.

Nevertheless, our analysis identified areas of defi-
ciencies in the quality of care provided at the public hospi-
tal that are consistent with known disparities in quality of
care across socioeconomic strata. Overall the quality of
care was good, with 82% adherence to the indicators.
However, adherence was lower in the public hospital com-
pared with the 5-city cohort in several indicators that
could have a significant impact on patient outcomes in
terms of recurrence and survival. For example, clear mar-
gins were achieved in 88% of patients who underwent
BCS at the public hospital compared with 99% in the 5-
city cohort, receipt of appropriate chemotherapy in
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patients with stage II-III cancer was 83% versus 94%, and
receipt of appropriate hormone therapy was 85% versus
91%. These results were presented to our multidiscipli-
nary staff, and targeted approaches to improve care were
subsequently implemented, specifically, receipt of hor-
mone treatment, surveillance mammography, and better
patient education. A patient registry for tracking receipt
of care was also initiated.

This study had several limitations. First, unlike the
5-city ASCO study, there was no patient survey con-
ducted for the public hospital cohort because of resource
constraints. Therefore, we had to rely on information lim-
ited to the medical records. Specifically, for the 3 indica-
tors assessing Respect for Patient Preferences, we
measured whether a relevant discussion was documented
in the medical record instead of asking patients whether
they were informed of their possible treatment options,.
This might have introduced measurement bias into these
indicators and resulted in lower adherence rates. For indi-
cators that assessed receipt of treatment, it is possible that
patients received some aspects of their treatment at other
facilities. This, too, might have introduced measurement
bias and resulted in lower adherence rates. However, this
is not likely to be a significant factor in our study cohort
given their limited options for access to care.

There were additional differences between the pub-
lic hospital and the 5-city cohort in terms of patient selec-
tion and timeframe, and variations in performance were
more challenging to interpret. For example, temporal
changes in care between 1998 and 2005 might have con-
tributed to some of the measured differences in perform-
ance. Documentation within the medical record was often
incomplete. Finally, this was a single-institution study
and it may lack generalizability. Our study, thus, suggests
that high-quality care can be provided to traditionally
underserved patients at a public hospital but cannot prove
that it is routinely provided at all municipal hospitals.

On the basis of the findings of this study, several
interventions have been implemented to improve per-
formance and quality of care in areas identified as defi-
cient. For example, post-treatment surveillance will be
automatically initiated through the radiology department,
which already had a system in place to follow abnormal
screening mammograms; that system will be extended to
ensure that patients receive timely surveillance mammo-
grams after curative treatment. Importantly, many cul-
tural and language barriers in this vulnerable patient
population were likely responsible for some of the lower
rates of receipt of care. Recently, a patient navigator pro-

gram (bilingual and bicultural) has addressed some of
these barriers, but future assessments are warranted. Fur-
thermore, a prospective patient registry was instituted to
track all components of patient treatment to ensure
receipt of appropriate care. Our findings show that not
only can high-quality care be provided to an underserved
population but also that evaluations of performance can
identify additional areas that are ripe for quality
improvement.
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