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A B S T R A C T

Purpose
Prior studies report that half of patients with lung cancer do not receive guideline-concordant care.
With data from a national Veterans Health Administration (VHA) study on quality of care, we
sought to determine what proportion of patients refused or had a contraindication to recom-
mended lung cancer therapy.

Patients and Methods
Through medical record abstraction, we evaluated adherence to six quality indicators
addressing lung cancer– directed therapy for patients diagnosed within the VHA during 2007
and calculated the proportion of patients receiving, refusing, or having contraindications to
recommended treatment.

Results
Mean age of the predominantly male population was 67.7 years (standard deviation, 9.4 years),
and 15% were black. Adherence to quality indicators ranged from 81% for adjuvant chemotherapy
to 98% for curative resection; however, many patients met quality indicator criteria without
actually receiving recommended therapy by having a refusal (0% to 14%) or contraindication (1%
to 30%) documented. Less than 1% of patients refused palliative chemotherapy. Black patients
were more likely to refuse or bear a contraindication to surgery even when controlling for
comorbidity; race was not associated with refusals or contraindications to other treatments.

Conclusion
Refusals and contraindications are common and may account for previously demonstrated low
rates of recommended lung cancer therapy performance at the VHA. Racial disparities in
treatment may be explained, in part, by such factors. These results sound a cautionary note for
quality measurement that depends on data that do not reflect patient preference or contraindica-
tions in conditions where such considerations are important.

J Clin Oncol 31:2716-2723. © 2013 by American Society of Clinical Oncology

INTRODUCTION

Improving health care quality is a national priority.
The Institute of Medicine has called for a compre-
hensive, longitudinal, national quality measurement
system that not only allows for care assessment at
multiple levels (ie, patient, population, structure),
but also facilitates shared accountability and public
reporting.1,2 In addition, recognition is increasing
that quality measures should be patient centered.2,3

There is an inherent tension to achieving these
important goals. To be sustainable, a quality mea-
surement system must have minimal burden of data
collection. Current efforts generally rely on admin-
istrative data with occasional supplementation by
limited review of medical records. However, a num-
ber of studies have shown that administrative data
can fail to identify all eligible patients, may miss care

delivered, and may overlook justifications for care
deferral.4-8 In a recent study, researchers identified
documented reasons for not pursuing recom-
mended therapy in charts of 43% of randomly se-
lected patients with coronary artery disease whose
care did not meet a quality measure.8 Although con-
cerns are often levied that administrative data may
underestimate health care quality,9-11 there is little
information on the extent to which patient prefer-
ences or medical contraindications affect variation
in reported performance.

Lung cancer care provides an opportunity to
understand the impact of refusals and contraindica-
tions on quality measurement, as population-based
and largely administrative data-driven investiga-
tions have consistently revealed that half of
patients do not receive care conforming to na-
tional guidelines,11-13 with disparities in care and
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outcomes noted among older,14-17 impoverished,18-20 less edu-
cated,14,19 and minority race individuals,16,17,19-28 even when control-
ling for access to care.21,26 It has been postulated that prevalent
comorbid illness in these populations may represent contraindica-
tions,29 and several studies have suggested that patient refusals may
explain observed disparities in receipt of surgery.15,30,31 Nevertheless,
studies based on administrative data continue to question the quality
of care delivered to patients with cancer. Using cancer registry data
supplemented with administrative data, Wang et al29 recently re-
ported that less than half of patients treated in the Veterans Health
Administration (VHA) received guideline-concordant therapy. If the
results from this study accurately represent VHA quality of care, this
would be cause for great concern.

With manually abstracted data from a national study on lung
cancer quality care conducted by the VHA, we sought to determine
what proportion of patients who did not receive evidence-based treat-
ment refused or bore a contraindication to it documented in the
medical record—information not necessarily captured by administra-
tive data sets. We also explored patient characteristics associated with
refusal or contraindications to recommended therapy.

PATIENTS AND METHODS

The data for this study were obtained as part of a national evaluation of lung
cancer quality of care conducted by the VHA in 2010. This study was approved
by the Veterans’ Administration Greater Los Angeles Healthcare System Insti-
tutional Review Board.

Quality Indicators

After systematic review of existing quality measures and guidelines for
lung cancer management, proposed quality indicators were rated for feasibil-
ity, validity, and importance to the VHA by an expert panel using the RAND/
University of California, Los Angeles modified Delphi method.32 The
following six indicators specifically addressed cancer-directed therapy, with
the last four indicators identifying therapy for advanced disease (Fig 1): cura-
tive surgery for stage I or II non–small-cell lung cancer (NSCLC); adjuvant,
platinum-based chemotherapy for resected stage II or III NSCLC; chemora-
diotherapy for unresected stage III NSCLC; platinum-based chemotherapy for

stage IV NSCLC; platinum-based chemotherapy for small-cell lung cancer
(SCLC); and radiotherapy for brain metastases. The criterion for fulfilling each
indicator was receipt of recommended therapy or documentation that the
patient either refused or had a clinical reason why care was contraindicated (eg,
tumor unresectable; poor pulmonary function, surgery not recommended).
Explicit documentation of poor performance status also qualified as a contra-
indication to cancer-directed therapy. Clinical reasons for care deferral were
not appraised on their merits, only counted on their documented presence in
the record, because determination of clinical propriety in judgments and
recommendations was beyond the study scope.

Study Population

Incident lung cancers diagnosed across 131 medical centers in the VHA
during 2007 (N � 7,816) were identified through the VHA Central Cancer
Registry (VACCR). Patients were excluded if the pathologic diagnosis was not
identified in the electronic health record at the index facility that reported the
patient to the registry (n � 1,297), because abstractors did not have access to
records at other facilities or scanned documents (eg, pathology reports from
other or non-VHA facilities). Patients without documentation confirming a
diagnosis of lung cancer, compared with patients with documentation, were
older (mean age, 71 v 68 years, respectively) and less likely to have SCLC (6% v
13%, respectively), but there were no statistically significant differences in sex,
race, marital status, or stage of disease. Patients were also excluded if they had
a second malignancy (n�540); were diagnosed postmortem, died, or enrolled
in hospice � 30 days after diagnosis (n � 947); had documented comfort
measures only � 30 days after diagnosis (n � 91); had life expectancy � 6
months in their Problem List (n � 39); or enrolled onto a clinical trial (n � 57)
because documentation of care outside the VHA may not be complete in the
VHA medical record. Among 4,863 patients included in the national VHA
study, 3,927 patients were eligible for at least one of the six indicators pertain-
ing to cancer-directed therapy.

Data Collection

Electronic health records of the year before diagnosis through 2009 were
reviewed by VHA-contracted abstractors specifically trained for this study.
Each facility was provided case-level quality indicator results and given the
opportunity to identify documentation missed or inaccessible remotely; if
verified by the abstractor, data were updated. Information on comorbid con-
ditions was collected for patients with stage I or II NSCLC using the Adult
Comorbidity Evaluation-27.33 Stage was determined through the VACCR or,
if not available, by chart abstraction. The VACCR provided sociodemo-
graphic data.
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Fig 1. Quality indicator fulfillment by cri-
terion: proportion of eligible patients re-
fusing, having a contraindication to, or
receiving recommended therapy. NSCLC,
non–small-cell lung cancer; SCLC, small-
cell lung cancer.

Preference and Contraindications in Measuring Quality of Care

www.jco.org © 2013 by American Society of Clinical Oncology 2717



Dependent Variable

For each quality indicator, patients were categorized as receiving speci-
fied care, refusing it, having a contraindication to it, or not receiving it in the
absence of documented reasons.

Independent Variables

Patient characteristics included age, sex, race (white, black, or other/
unknown), marital status (married/living with partner or other), urban or
rural residence, NSCLC stage (I, II, III, or IV), SCLC extent of disease (limited
or extensive), and medical oncology consultation within 9 months of diagno-
sis. For patients with stage I or II NSCLC, data on Adult Comorbidity
Evaluation-27 comorbidity level (dichotomized to severe v none/mild/mod-
erate), presence of severe pulmonary disease, and surgical consultation within
9 months of diagnosis also were collected.

Statistical Analyses

Univariate analyses were performed by all available patient characteris-
tics based on a polytomous dependent variable (therapy refusal, contraindica-
tion, or lack of receipt without documented reason, with therapy receipt as
reference) using clustering at the facility level; clustering did not assume a
specific covariance structure, allowing robust, model-free SEs that are consis-
tent even when assumptions are violated. Multinomial regression was used to
model outcomes for curative surgery, adjuvant therapy, and therapy for ad-
vanced disease, again including clustering by medical center to account for
within-facility correlation (provider-level data were unavailable). Indepen-
dent variables significantly associated with outcome in univariate analyses or
deemed requisite for adjustment from clinical or conceptual standpoints were
included in multivariate models. Given potential endogeneity of specialist
consultations with outcome, models were developed with and without these
covariates; because results were unaffected, final models presented do not
include specialty consultation. All analyses were performed using SAS statisti-
cal software, version 9.1 (SAS Institute, Cary, NC), and Stata version 11 (Stata,
College Station, TX).

RESULTS

In this cohort of predominantly male veterans newly diagnosed with
lung cancer, mean age was 67.7 years (standard deviation, 9.4 years;
Table 1). Black patients composed 15% of the sample. Among patients
with stage I or II NSCLC, more than 86% had coexisting illness.

Quality Indicator Rates

Adherence to quality indicators ranged from 81% for adjuvant
chemotherapy in resected stage II or III NSCLC to 98% for curative
resection of stage I or II NSCLC (Fig 1). However, many patients met
indicator criteria by having a refusal or contraindication documented
and not actually receiving recommended therapy. Less than half of
eligible patients received definitive chemoradiotherapy and adjuvant
chemotherapy, whereas only 54% with brain metastases received ra-
diation and 65% received curative resection.

The proportion of patients who refused recommended care var-
ied considerably (Fig 1). Less than 1% of patients with SCLC and
advanced NSCLC refused palliative chemotherapy, 5% with brain
metastases refused radiotherapy, 6% refused curative surgery, 12%
refused chemoradiotherapy for unresected stage III NSCLC, and 14%
refused adjuvant chemotherapy for resected stage II or III NSCLC.

Proportions of eligible patients with contraindications to care
were even higher (Fig 1). Although as few as 1% of patients with SCLC
had a contraindication to platinum-based chemotherapy docu-
mented, as many as 30% of patients with brain metastases and 30%
with unresected stage III NSCLC had contraindications to recom-
mended treatment.

Refusal of Cancer-Directed Treatment

In univariate analyses, increasing age was associated with refusal
of curative surgery, adjuvant therapy, and therapy for advanced dis-
ease (Table 2). Black patients were more likely to refuse surgery
(P � .001), but variation by race was not noted in refusals of adjuvant
therapy or treatment for advanced disease.

Age and race remained significant factors associated with surgery
refusal in multivariate analyses controlling for comorbidity and the
interaction between race and comorbidity (Table 3). Compared with
patients younger than age 55 years, those � 80 years old had 16-fold
increased risk of refusal (95% CI, 3.64 to 73.83). Compared with white
patients without and with severe comorbidity, black patients had
double and nearly five-fold increased risk of refusal, respectively
(none/mild/moderate comorbidity: 95% CI, 1.25 to 5.64; severe co-
morbidity: 95% CI, 2.29 to 10.12). No other significant interactions
were observed between age and race or age and comorbidity. Patients
married or living with a partner were less likely to refuse surgery
compared with those who were not, as were those with stage II as
opposed to stage I disease.

Increasing age was associated with refusal of adjuvant therapy for
resected NSCLC and therapy for advanced disease, with patients age �
80 years bearing the highest risk compared with patients younger than

Table 1. Patient Demographics and Clinical Characteristics

Demographic or Clinical
Characteristic No. of Patients (N � 3,927) %

Age, years
� 55 287 7.3
55-64 1,476 37.6
65-80 1,725 43.9
� 80 439 11.2

Male 3,842 97.8
Race

White 3,255 82.9
Black 595 15.2
Other/unknown 77 2.0

Married/living with partner 1,874 47.7
Rural residence 1,137 29.0
NSCLC stage

I 768 22.0
II 679 19.4
III 993 28.4
IV 1,053 30.1

SCLC
Limited disease 157 36.2
Extensive disease 239 55.1
Unknown 38 8.8

Poor performance status 553 14.1
Medical oncology consultation 1,933 49.2
Death during study period 2,573 65.5
Comorbidity level�

None 200 13.8
Mild 509 35.2
Moderate 352 24.3
Severe 386 26.7

Severe pulmonary disease� 285 19.7
Surgery consultation� 1,192 82.4

Abbreviations: NSCLC, non–small-cell lung cancer; SCLC, small-cell
lung cancer.

�Data collected only for patients with stage I and II NSCLC.
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Table 3. Adjusted RRRs of Refusal or Contraindication

Treatment and Characteristic

Refusal Contraindication

RRR 95% CI RRR 95% CI

Curative surgery for stage I/II NSCLC�

Age, years
� 55 Reference Reference
55-64 1.99 0.44 to 9.07 1.71 0.95 to 3.10
65-79 3.85 0.95 to 14.54 2.50 1.38 to 4.54
� 80 16.39 3.64 to 73.83 6.62 3.37 to 13.02

Race
White

None/mild/moderate comorbidity Reference Reference
Severe comorbidity 1.18 0.60 to 6.01 2.12 1.54 to 2.91

Black
None/mild/moderate comorbidity 2.40 1.25 to 4.64 1.78 1.20 to 2.65
Severe comorbidity 4.74 2.29 to 10.12 4.56 3.06 to 6.92

Other
None/mild/moderate comorbidity 0.99 0.11 to 9.02 1.37 0.54 to 3.49
Severe comorbidity 2.18 0.75 to 11.20 3.49 2.08 to 6.40

Marital status
Not married/living with partner Reference Reference
Married/living with partner 0.53 0.31 to 0.90 0.78 0.60 to 1.02

Residence
Urban Reference Reference
Rural 1.22 0.70 to 2.10 1.04 0.78 to 1.40

Stage
I Reference Reference
II 0.25 0.14 to 0.46 0.61 0.46 to 0.81

Adjuvant chemotherapy for resected stage II/IIIA NSCLC
Age, years

� 55 Reference Reference
55-64 0.79 0.15 to 4.19 0.63 0.22 to 1.81
65-79 1.43 0.27 to 7.52 0.80 0.25 to 2.57
� 80 19.54 1.34 to 284.41 6.48 0.58 to 71.82

Race
White Reference Reference
Black 1.24 0.39 to 3.89 1.21 0.46 to 3.16
Other 1.66 0.29 to 9.47 0.62 0.07 to 5.35

Marital status
Not married/living with partner Reference Reference
Married/living with partner 0.71 0.29 to 1.71 1.56 0.82 to 2.96

Residence
Urban Reference Reference
Rural 1.07 0.43 to 2.64 0.94 0.49 to 1.82

Therapy for advanced disease
Age, years

� 55 Reference Reference
55-64 1.82 0.72 to 4.63 0.82 0.52 to 1.27
65-79 4.49 1.72 to 11.70 1.44 0.92 to 2.26
� 80 10.42 3.67 to 29.60 3.88 2.29 to 6.57

Race
White Reference Reference
Black 1.19 0.74 to 1.92 0.96 0.75 to 1.23
Other 1.70 0.43 to 6.64 0.88 0.33 to 2.31

Marital status
Not married/living with partner Reference Reference
Married/living with partner 0.74 0.54 to 1.01 0.76 0.62 to 0.94

Residence
Urban Reference Reference
Rural 1.02 0.66 to 1.59 0.83 0.66 to 1.06

(continued on following page)
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age 55 years (adjuvant therapy: relative risk ratio [RRR], 19.54; 95%
CI, 1.34 to 284.41; therapy for advanced disease: RRR, 10.42; 95% CI,
3.67 to 29.60; Table 3). Patients with NSCLC were more likely to refuse
treatment for advanced disease than patients with SCLC (RRR, 11.28;
95% CI, 4.30 to 29.57; Table 3).

Contraindication to Cancer-Directed Treatment

Increasing age was associated in univariate analyses with having a
contraindication to curative surgery and treatment for advanced dis-
ease, but not adjuvant therapy (Table 2). Contraindication to surgery
was more frequent among patients with greater comorbidity
(P � .001; Table 2).

The adjusted risk of contraindication to surgery remained higher
for patients age � 80 years (v � 55 years; RRR, 3.26; 95% CI, 1.46 to
7.27) and black patients, even when adjusting for comorbidity and the
interaction between race and comorbidity. Compared with white pa-
tients without severe comorbidity, black patients without severe co-
morbidity bore a 1.78-fold increased risk of a contraindication to
surgery (95% CI, 1.20 to 2.65), whereas black patients with severe
comorbidity had a 4.56-fold increased risk (95% CI, 3.06 to 6.92;
Table 3).

Older veterans were significantly more likely to have a contrain-
dication to therapy for advanced disease (v � 55 years; RRR, 3.88; 95%
CI, 2.29 to 6.57), as were those with NSCLC (v SCLC; RRR, 5.94; 95%
CI, 3.69 to 9.55). Patients who were married or living with a partner
were less likely to bear a contraindication compared with single pa-
tients (RRR, 0.76; 95% CI, 0.62 to 0.94; Table 3).

DISCUSSION

As national attention turns to assessing and monitoring quality of care
electronically, this study highlights the importance of capturing pa-
tient preferences and contraindications to therapy. When accounting
for refusals and contraindications, we found that quality of care for
lung cancer was markedly higher than previous studies have
suggested.11-13 Specifically, our results stand in stark contrast to the
recent study of administrative data by Wang et al29 in which more than
half of VHA patients received inadequate care. In another recent
report, Keating et al34 used cancer registry data linked with adminis-
trative data from VHA and Medicare claims to compare quality of
lung cancer care received by older patients treated within and without
the VHA. Quality indicator rates ranged from 50% to 86%, with no
differences observed between the two populations. Among patients
with stage I or II NSCLC, 58% of VHA and 61% of Medicare patients
underwent curative resection. Similarly, we found that 65% of VHA

patients received surgery; however, medical record review identified
an additional 6% of eligible patients refusing surgery and another 27%
with a documented contraindication, underscoring the importance of
evaluating reasons against recommended therapy if quality assess-
ments are to accurately reflect the clinical context. Of note, in a related
publication of the study by Keating et al,34 Landrum et al35 reported
the number of refusals in the subsample of patients who did not
receive surgery, translating to a 6% refusal rate in their cohort and
providing further corroboration for our estimate.

Our study supports and extends previous findings that black
patients are more likely to refuse or have a contraindication to surgery
for early-stage lung cancer even when controlling for comorbidity.
These findings may explain some of the disparities in surgery receipt
reported elsewhere.15,21,26-28 Recent contributions elucidating reasons
for higher surgery refusal and decreased treatment rates among black
patients suggest not only continued poor access to care,21,24,26,31 but
also particular beliefs regarding cancer (eg, what symptoms trigger
care seeking,36 how disease is acquired and spread37), issues of trust,38

and negative perceptions of communication with the provider.31 As
might be anticipated in an integrated health care system, specialist
consultation did not seem to influence risk of refusal or contraindica-
tion in our study, yet persistently increased rates of both were observed
among black patients with the same level of comorbidity as their white
counterparts. Although it is impossible to discern from our data the
extent of provider or patient aggressiveness regarding treatment or
whether patients received adequate counseling for informed decision
making, 63% of those declining surgery did consult with a surgeon;
these patients had a mean of three visits with a surgeon, intimating that
substantive discussions may have taken place.

Of note, virtually no patients felt to be candidates for treatment
refused palliative chemotherapy for lung cancer. It is unclear whether
this extremely low rate of refusal reflects poor communication by
physicians regarding the marginal advantage of palliative chemother-
apy, patient desire for life prolongation even when treatment is of
limited benefit, or both. Surveys of patients with advanced lung cancer
have found inconsistencies in acceptable level of survival benefit asso-
ciated with palliative chemotherapy,39 overestimation of prognosis,40

or misunderstanding of possibility for cure41 leading to more aggres-
sive therapy, suggesting other possible explanations for high rates of
treatment among patients with advanced disease in our cohort.42 That
said, if chemotherapy within 14 days of death is considered an indica-
tor of poor-quality care, one study does suggest that VHA patients
with lung and colon cancer are less likely than Medicare counterparts
to receive such therapy.43 Deeper investigation of chemotherapy tim-
ing as well as patient-provider discussions nearing the end of life is

Table 3. Adjusted RRRs of Refusal or Contraindication (continued)

Treatment and Characteristic

Refusal Contraindication

RRR 95% CI RRR 95% CI

Cancer type
SCLC Reference Reference
NSCLC 11.28 4.30 to 29.57 5.94 3.69 to 9.55

NOTE. Results not shown for no treatment without documented reason.
Abbreviations: NSCLC, non–small-cell lung cancer; RRR, relative risk ratio; SCLC, small-cell lung cancer
�Model adjusted for interaction between race and comorbidity.
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warranted, especially because early intervention with palliative care
consultation for late-stage lung cancer has been shown not only to
help patients gain more accurate perceptions of their prognosis, but
also limit chemotherapy received toward their final days.44

Given the frequency of both patient refusals and medical
contraindications, our results underscore the need for perfor-
mance measurement systems that capture this level of clinical
detail or allow clinicians to identify administratively those patients
who have reasons for not receiving recommended care. We would
urge researchers to consider these limitations in registry and ad-
ministrative data sets when seeking to report on care quality.
Studies such as that by Wang et al29 that conclude that half of
patients receive recommended therapy risk undermining confi-
dence in institutions such as the VHA, which in the last two
decades has been shown to provide better quality care than the
medical system at large.34,43,45-50 Furthermore, acting on such
data could potentially result in resource misallocation to quality
improvement where it is not indicated. When studies have
policy implications, researchers must ensure that the data used
are adequate to support decision making based on the
study’s conclusions.51

Appropriately configured electronic health records have been
successful in producing metrics that incorporate medical contraindi-
cations and patient abstentions to chronic illness and preventive
care.8,52 To our knowledge, this approach has not yet been evaluated in
conditions such as lung cancer, in which care is episodic and involves
multiple providers from different specialties. As efforts and incentives
converge toward assessing quality of care as a matter of national policy,
including the use of e-measures by the Centers for Medicare and
Medicaid Services,53 the ability to efficiently and accurately ascertain
critical exceptions across a variety of settings will be pivotal for credible
large-scale measurement and reporting as well as local use of results in
quality improvement.

Our results must be considered in light of several limitations.
Male veterans receiving care within the VHA carry a risk of lung cancer
two times higher than those not within the VHA,54 highlighting sig-
nificant demographic and clinical differences observed between VHA
and non-VHA care recipients. Among these differences are higher
prevalence of lung cancer risk exposures, older age, lower socioeco-
nomic status, more comorbid disease, and lesser social support of the
veteran population,55-58 which may have resulted in higher rates of
refusals and contraindications in our study than might be observed in
other populations. Although medical record abstraction provides ac-
cess to the greatest amount of clinical detail of any retrospective data

source, abstractors may have missed important information, provid-
ers may not have documented known preferences or contraindica-
tions, and data from care received outside VHA medical centers may
not be completely captured; these limitations, however, would likely
result in underestimation of quality care. Finally, our study was not
designed to glean the specific reasons why patients refused care or why
care was judged to be contraindicated, only whether a refusal or
contraindication of any kind was documented.

In conclusion, refusals and contraindications were docu-
mented as reasons for not receiving recommended therapy in a
substantial proportion of VHA patients with lung cancer and
markedly impacted quality measure results. This may partially
explain the racial disparities seen in receipt of curative resection.
Electronic systems are needed that facilitate routine documenta-
tion of patient preference and medical considerations that affect
decision making. Further studies should evaluate whether clinical
judgments of contraindications are evidence based and whether
patient refusals are ethically mutable.
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