Cancer Management and Research downloaded from https://www.dovepress.com/

For personal use only.

Cancer Management and Research

3

Dove

ORIGINAL RESEARCH

The association of race with timeliness

of care and survival among Veterans Affairs
health care system patients with late-stage
non-small cell lung cancer

Leah L Zullig'?
William R Carpenter?
Dawn T Provenzale'?
Morris Weinberger'?
Bryce B Reeve?
Christina D Williams'
George L Jackson'*

'Center of Excellence for Health
Services Research in Primary
Care, Durham Veterans Affairs
Medical Center, Durham, NC,
USA; 2Department of Health Policy
and Management, University of
North Carolina at Chapel Hill,
Chapel Hill, NC, USA; ®Division of
Gastroenterology, Duke University,
Durham, NC, USA; “Division of
General Internal Medicine, Duke
University, Durham, NC, USA

Correspondence: Leah L Zullig

Health Services Research and
Development (152), Durham Veterans
Affairs Medical Center, 508 Fulton Street,
Durham, NC, USA 27705

Tel +1 919 286 041 | ext 7586

Fax +1 919 416 5836

Email zullig@email.unc.edu

This article was published in the following Dove Press journal:
Cancer Management and Research

23 July 2013

Number of times this article has been viewed

Background: Non-small cell lung cancer is the leading cause of cancer-related mortality in
the United States. Patients with late-stage disease (stage 3/4) have five-year survival rates of
2%—15%. Care quality may be measured as time to receiving recommended care and, ultimately,
survival. This study examined the association between race and receipt of timely non-small cell
lung cancer care and survival among Veterans Affairs health care system patients.

Methods: Data were from the External Peer Review Program, a nationwide Veterans Affairs
quality-monitoring program. We included Caucasian or African American patients with patho-
logically confirmed late-stage non-small cell lung cancer in 2006 and 2007. We examined three
quality measures: time from diagnosis to (1) treatment initiation, (2) palliative care or hospice
referral, and (3) death. Unadjusted analyses used log-rank and Wilcoxon tests. Adjusted analyses
used Cox proportional hazard models.

Results: After controlling for patient and disease characteristics using Cox regression, there
were no racial differences in time to initiation of treatment (72 days for African American versus
65 days for Caucasian patients, hazard ratio 1.04, P =0.80) or palliative care or hospice referral
(129 days versus 116 days, hazard ratio 1.10, P = 0.34). However, the adjusted model found
longer survival for African American patients than for Caucasian patients (133 days versus
117 days, hazard ratio 0.31, P < 0.01).

Conclusion: For process measures of care quality (eg, time to initiation of treatment and referral
to supportive care) the Veterans Affairs health care system provides racially equitable care. The
small racial difference in survival time of approximately 2 weeks is not clinically meaningful.
Future work should validate this possible trend prospectively, with longer periods of follow-up,
in other veteran groups.
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Introduction

Lung cancer is the leading cause of cancer-related death, accounting for 29% of all
cancer-related deaths among men.! Non-small cell lung cancer (NSCLC) is responsible
for approximately 85% of lung cancers.> NSCLC has a dismal prognosis, with 5-year
survival rates ranging from 49% for patients with stage 1A of the disease to approxi-
mately 1% for those with stage 4.2 Because survival rates are poor, the goal of much
therapy for late-stage NSCLC patients is palliative, often focusing on formal referrals
to palliative care and/or hospice services. For patients with late-stage disease, recom-
mended treatment ranges from chemotherapy and radiation with or without surgery

submit your manuscript
Dove

http:

Cancer Management and Research 2013:5 157-163
© 2013 Zullig et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article
which permits unrestricted noncommercial use, provided the original work is properly cited.

157


mailto:zullig@email.unc.edu
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/CMAR.S46688

Zullig et al

Dove

(stage 3A), to chemotherapy and radiation without surgery
or chemotherapy alone (stage 3B), to chemotherapy alone
for patients with metastatic disease (stage 4).>*

There is a clear link between quality of care and patient
outcomes. Receipt of timely, stage-appropriate care for
NSCLC patients can increase the length of survival.’ Despite
the Institute of Medicine prioritizing the receipt of timely
treatment as a measure of quality,’ many studies have iden-
tified differences in care quality among NSCLC patients
of diverse races that may contribute to racial differences
in outcomes.” In fact, there is evidence of racial disparities
in care quality measures throughout the NSCLC treatment
trajectory. Proper staging is essential for effective treatment
planning, yet there are racial differences in receipt of positron
emission tomography imaging to accurately stage patients.®
Once a patient has been staged, for those with early-stage
NSCLC, timely receipt of surgical resection has a critical
impact on survival outcomes. Several studies have shown that
African American patients are less likely to receive surgical
resection than their Caucasian counterparts.”!° Racial differ-
ences also exist in terms of patient treatment refusal rates,!!
and appropriateness and timeliness of care among Medicare
beneficiaries.'>!* One study found that relative to Caucasian
patients, African American patients were 34% less likely to
receive timely surgery, chemotherapy, or radiation for stage
3 NSCLC, and 51% less likely to receive chemotherapy in a
timely fashion for stage 4 disease.!?

Although the existence of racial disparities in NSCLC
is well documented, the cause of these racial differences
is complex. Reasons include a cumulative effect of both
patient and health system factors. Evidence suggests that
when patients receive the right care at the right time, there is
little racial difference in survival rates. For example, among
patients in the Surveillance, Epidemiology, and End Results
database, there was a 3% absolute difference in survival
favoring Caucasian patients over minorities.'* In an analysis
of late-stage NSCLC Medicare beneficiaries, the 5-year
survival rates for Caucasian and African American patients
were 17.7% and 19.6%, respectively. After controlling for
socioeconomic status, this difference disappeared entirely.’
Similarly, after controlling for receipt of surgery, differences
in survival rates for early-stage NSCLC patients were com-
parable across racial groups.'® Similar survival rates by race
were found among veterans with early-stage disease who
received surgery.'s!

The Veterans Health Administration, the largest inte-
grated US health care system, is reputed as an equal-access
provider.!* As such, the Veterans Affairs (VA) healthcare

system provides an excellent environment in which to study
the quality of cancer care among patients with NSCLC. We
hypothesized that if patients received equitable and timely
care, there would subsequently be similar survival rates by
race. Focusing on patients with late-stage NSCLC (stage 3
and 4), we expand upon previous work by examining racial
differences in two dimensions of quality of VA NSCLC
care: processes of care (time to treatment) and outcomes
(survival).

Methods

Data source

The Veterans Health Administration Office of Analytics and
Business Intelligence (formerly the Office of Quality and
Performance) conducted the External Peer Review Program
Lung Cancer Special Study to evaluate the quality of lung
cancer care provided in the VA. As described previously,"
patients were identified through the VA Central Cancer
Registry.”® Patients were eligible for the External Peer Review
Program study if they had been diagnosed with lung cancer
between October 1, 2006, and December 31, 2007; had docu-
mented pathological confirmation of lung cancer in the elec-
tronic medical record; and had survived at least 31 days after
diagnosis. Patients were excluded for any of the following
reasons: lung cancer diagnosed during autopsy; enrollment
in hospice less than 31 days after diagnosis; enrollment in a
cancer clinical trial; preexisting or concurrent diagnosis of
metastatic cancer (other than lung cancer); documentation
of comfort measures only; or life expectancy of 6 months or
less. Data were manually abstracted from a national electronic
medical record by trained abstractors between February 3,
2010, and August 11, 2010.

Measures
The analytic data set consisted of African American and
Caucasian patients with pathologically confirmed late-stage
(stage 3 or stage 4) NSCLC. We assessed three dependent
variables. We included two process measures of care time-
liness: (1) time from diagnosis to initiation of treatment
(surgery, chemotherapy, radiation therapy, or admission
into palliative care or hospice) and (2) time from diagnosis
to referral to palliative care or hospice. The third measure
was time from diagnosis to death. Death information was
obtained during data abstraction, approximately 2 years
from diagnosis. For all measures, time was expressed as the
number of days between events.

The primary independent variable of interest was patient
race. Because there were relatively few non-African American

submit your manuscript

158

Dove

Cancer Management and Research 2013:5


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Race and timeliness of late-stage NSCLC care

minority patients in the cohort (N = 56), we restricted our
analyses to African American and Caucasian patients; we
lacked data on Hispanic ethnicity. Covariates included demo-
graphic characteristics (age at diagnosis, marital status, and
geographic region) and clinical factors (stage at diagnosis and
performance status) previously associated with timeliness of
care.?!?2 Patients were considered to have poor performance
status if the medical record contained documentation of any
of the following: Eastern Cooperative Oncology Group score
>2, Karnofsky Performance Status Scale score <60%, or
an Adult Comorbidity Evaluation-27 (ACE-27) score of
moderate or severe (2 or 3). Non-African American minor-
ity patients, those missing race information, and duplicate
records were excluded from the final analytic data set.

Statistical analysis

The Kaplan—Meier method was used to estimate time-to-event
curves. The models did not converge when we attempted to
control for geographic clustering. We present the racial dis-
tribution of key variables (stage at diagnosis, performance
stage, and age). To compare differences in unadjusted survival
curves between African American and Caucasian patients,
we used the log-rank and Wilcoxon tests. Multivariate Cox
proportional hazard models were used to examine the asso-
ciation between race and time to event after controlling for
the previously mentioned covariates. The Efron method was
used to handle ties.?>?* Statistical significance was assessed at
a conventional alpha level of =0.05. Data management and
analyses were conducted in Stata 11 (StataCorp LP, College
Station, TX, USA) and SAS version 9.2 (SAS Institute Inc,
Cary, NC, USA).

Results

Our final analytic sample consisted of 2,200 patients with
NSCLC (Figure 1). At the time of diagnosis, 83% were Cau-
casian, 46% were married, 33% were aged 55-64 years, and
47% lived in the South (Table 1). The majority of patients
(89%) were diagnosed with metastatic disease, and 65% had
documentation of poor performance status. Overall, the mean
time from diagnosis to initiation of treatment (defined as first
date of chemotherapy, radiation therapy, or admission to pal-
liative care or hospice; patients may have had multiple treat-
ment modalities) was 66 days, or approximately 2 months.
When we examined racial groups separately, the mean
times to initiation of treatment were similar for Caucasian
and African American patients (65 days versus 72 days,
respectively). The mean time between diagnosis and referral
to palliative care or hospice was 118 days, with Caucasian

VACCR database of
demographic information for
patients diagnosed with lung

in 2007 cancer in 2007
N=7817 N = 8,267

N\ /

Combined EPRP-VACCR

EPRP lung cancer special
study database of patients
diagnosed with lung cancer

database
N =7,809

L eyl EXClUde patients without

NSCLC
N = 1,502
Patients with NSCLC

N = 6,307

J ) Exclude patients without

pathological confirmation
of NSCLC
N =471

Patients with pathological
confirmation of NSCLC
N = 5,836

Patients with stage 3 or 4
NSCLC
N = 2,259

Patients of Caucasian or
African American race
N =2,203

Final analytic sample
N = 2,200
(note that specific numbers vary
by measure)

Exclude patients missing
stage, stage 1, or stage 2
N =3,577

Exclude patients of other
minority race or missing
race information
N =56

Exclude duplicate patients
N=3

Figure | Lung cancer cohort assembly.
Abbreviations: EPRP, External Peer Review Program; N, number; VACCR,
Veterans Affairs Central Cancer Registry; NSCLC, non-small cell lung cancer.

patients being referred an average of 13 days earlier (116 days
versus 129 days). The mean time from diagnosis to death
was approximately 120 days, or 4 months, with Caucasian
patients dying 16 days sooner than African American patients
(117 days versus 133 days; Table 1). Patients were similar
by race with regard to stage at diagnosis (P = 0.48) and per-
formance status (P = 0.85).

Approximately 70% of patients received treatment for
their NSCLC. Among patients who received treatment,
the mean time to initiation of treatment was 66 days. In
unadjusted analysis, there were no racial differences in
time to initiation of treatment (Wilcoxon P = 0.94; log-rank
P =0.99). After adjustment, there remained no association
between time to initiation of treatment and race (hazard ratio
[HR] 1.04, P =0.80), marital status (HR 1.00, P=0.98), age
at diagnosis, region, stage at diagnosis (HR 0.87, P = 0.47),
or performance status (HR 0.81, P = 0.09; Table 2).

More than half (54%, N = 1,178) of all patients were
referred to palliative care or hospice, with referral occurring
approximately 118 days after diagnosis. In unadjusted analy-
ses, there were no racial differences in time to palliative care
or hospice referral (Wilcoxon P = 0.29; log-rank P = 0.57).
The lack of association by race remained in the adjusted
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Table | Description of NSCLC patient cohort and key variables

Caucasian patients

(N = 1,826),

% (N) or mean (SD)

African American
patients (N = 374),
% (N) or mean (SD)

Full sample
(N =2,200),
% (N) or mean (SD)

Dependent variables

Days from diagnosis to initiation of treatment® 64.9 (84.2)
Days from diagnosis to referral to palliative 115.5 (102.5)
care or hospice

Days from diagnosis to death 116.8 (92.0)

Independent variable
Caucasian race 100.0% (1826)
Other control variables

Age at diagnosis

<55 years 7.0% (127)
55-64 years 32.7% (597)
65-74 years 26.0% (475)
=75 years 27.2% (496)
Married 47.5% (866)
Region
South 43.8% (799)
North 13.3% (243)
Central 23.4% (428)
West 19.5% (356)
Stage at diagnosis
Stage 3 1'1.3% (206)
Stage 4 88.7% (1620)

Poor performance status® 65.0% (1186)

71.5 (89.8) 66.0 (85.2)
129.4 (108.1) 117.8 (103.6)
132.9 (100.5) 119.5 (93.7)

0.0% (374) 83.0% (1826)

12.3% (46)
36.9% (138)
23.8% (89)
21.4% (80)
35.4% (132)

7.9% (173)
33.4% (735)
25.6% (564)
26.2% (576)
45.5% (998)

62.0% (232) 46.9% (1031)

10.2% (38) 12.8% (281)
16.0% (60) 22.2% (488)
11.8% (44) 18.2% (400)
12.6% (47) 11.5% (253)

87.4% (327)
64.4% (241)

88.5% (1947)
64.9% (1427)

Notes: *Treatment included initiation of lung cancer surgery, chemotherapy, radiation therapy, admission into palliative care, or admission into hospice; *patients were
considered to have poor performance if the medical record contained documentation of an Eastern Cooperative Oncology Group score >2, a Karnofsky Performance Status
Scale score of <60%, or an Adult Comorbidity Evaluation-27 score of 2 (moderate) or 3 (severe).

Abbreviations: NSCLC, non-small cell lung cancer; N, number; SD, standard deviation.

Cox models (HR 1.10, P = 0.34; Table 2). Compared with
patients with stage 4 disease, those with stage 3 had approxi-
mately a 36% higher hazard of referral (HR 1.37, P < 0.01)
to palliative care or hospice. Compared with patients with
documentation of poor performance status, healthier patients
had approximately a 20% reduced hazard of referral (HR
0.81, P =0.01) to palliative care or hospice. There were no
other associations between referral and patients’ sociodemo-
graphic characteristics.

At the time of data collection, approximately 78% indi-
viduals of the sample population were deceased, with a mean
time from diagnosis to death of approximately 120 days, or
4 months. In unadjusted analysis, Caucasians died sooner
than African Americans (Wilcoxon P = 0.00; log-rank
P < 0.01). This finding remained after adjustment for covari-
ates (HR 0.31, P < 0.01). Being married (HR 0.89, P=0.02)
and being less than 55 years of age (HR 0.76, P = 0.01)
were protective against death compared with being unmar-
ried or >75 years old at diagnosis. Geographic region was
not associated with time to death. Compared with those with
metastatic disease, patients with stage 3 disease had approxi-
mately a 50% reduced hazard of death (HR 0.53, P < 0.01).

Poor performance status was also associated with time to
death (HR 0.80, P < 0.01; Table 2).

Discussion
We examined two dimensions of quality of VA NSCLC care:
processes of care (time to treatment) and outcomes (survival).
Among patients with late-stage NSCLC, we observed no
racial differences in processes of care. In fact, there were no
significant associations between time from diagnosis to initia-
tion of treatment and any patient-level characteristics. This
supports the VA’s reputation as an equal-access system. The
mean time to first treatment that we observed, approximately
66 days, is consistent with a previous VA study of advanced
NSCLC.* Although some have argued that a 2-month delay
may negatively affect patients” emotional states,? there are no
formalized guidelines regarding timeliness of treatment for
NSCLC. Thus, these findings suggest that the VA provides
equitable and timely access to critical health services for
patients with late-stage NSCLC.

Palliative care is critical for effective management of
pain and other distressing symptoms and is often provided
in conjunction with other therapies. Recent literature has

submit your manuscript

160

Dove

Cancer Management and Research 2013:5


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Race and timeliness of late-stage NSCLC care

Table 2 Cox proportional hazard model regression results

Diagnosis to
treatment initiation?

Diagnosis to referral to
palliative care or hospice

Diagnosis to death

HR 95% ClI P-value HR 95% CI P-value HR 95% CI P-value
Demographic characteristics
Caucasian race 1.04 0.78-1.37 0.80 I.10 0.91-1.34 0.34 0.31 1.14-1.50 <0.01*
Married 1.00 0.81-1.25 0.98 1.02 0.88-1.12 0.78 0.89 0.81-0.99 0.02*
Age at diagnosis
<55 years 0.82 0.56-1.22 0.34 0.83 0.63-1.10 0.19 0.76 0.62-0.92 0.01*
55-64 years 0.97 0.75-1.27 0.83 0.90 0.75-1.09 0.27 0.89 0.80-1.00 0.06
65-74 years 1.04 0.79-1.37 0.79 0.99 0.82-1.20 0.92 0.88 0.78-1.00 0.06
=75 years
(reference)
Region
North 1.02 0.71-1.46 0.92 0.87 0.67-1.13 0.29 1.10 0.95-1.28 0.19
Central 0.89 0.67-1.18 0.40 0.89 0.73-1.08 0.24 1.13 1.00-1.27 0.06
West 0.87 0.64-1.17 0.36 0.96 0.78-1.18 0.69 1.08 0.95-1.24 0.23
South (ref)
Poor performance 0.8l 0.64—1.03 0.09 0.8l 0.69-0.95 0.01* 0.80 0.72-0.89 <0.01*
status
Stage at diagnosis
Stage 3 0.87 0.59-1.28 0.47 1.37 1.13-1.64 <0.01* 0.53 0.45-0.63 <0.01*
Stage 4 (ref)
N 2,098 2,149 2,190

Notes: First treatment could have been chemotherapy, radiation therapy, or admission to palliative care or hospice; *indicates statistical significance at the <0.05 alpha

level.
Abbreviations: HR, hazard ratio; Cl, confidence interval; N, number.

suggested that enrollment in hospice does not compromise
the length of survival for patients after advanced lung cancer
diagnosis,”” and may in fact extend life by 2 months.”® As a
result, some have suggested that patients be referred to pal-
liative care within 4 to 6 weeks of diagnosis.?® In the absence
of timeliness standards, it is clear that the VA is committed
to referring all patients in a common timeframe. We found
that more than half of patients with advanced NSCLC were
referred to palliative care or hospice services, with no sig-
nificant racial differences. Moreover, these data suggest that
patients seem to be referred appropriately on the basis of
their health status, because patients with metastatic disease
or poor performance status were sent to palliative care and/or
hospice more quickly.

We also examined survival rates up to 2 years from
diagnosis. As anticipated, we found that metastatic disease,
poor performance status, and increased age at diagnosis
were associated with shorter survival times. Marriage had a
protective effect, which has also been demonstrated in prior
studies.* In these data, African American patients survived
a mean of 16 days longer than Caucasian patients, even
after we controlled for prespecified covariates. Although
racial differences in survival time have been documented
in nonfederal health care systems, our finding is consistent
with several studies that suggested that once equal access to

care has been obtained, survival rates are similar for patients
of diverse races.?>3!32

Our study has several limitations. First, our analysis was
limited to care received in the VA. Some patients receiving
care in the VA health care system may also receive a portion
of their cancer care in the private sector. Analysis was also
limited to patients of African American and Caucasian race
without regard to Hispanic ethnicity. Geographic regions
were defined based on landmass, not distribution of this
sample of VA patients. Future research should endeavor to
include information from multiple data sources on a more
diverse patient cohort. We obtained death information 2 years
after diagnosis; however, this seems reasonable, because 78%
of our sample died within this timeframe. We also looked for
racial differences in right-censoring of the data. At the time of
data capture, approximately 81% of African Americans and
88% of Caucasian patients were deceased (P < 0.01). Future
studies should endeavor to include longer-term follow-up
data to avoid potential censoring bias.

Our findings provided important insights on the quality
and timeliness of VA NSCLC care. We assessed key pro-
cess and outcome measures of care quality and observed
no evidence of clinically meaningful racial differences in
timeliness of NSCLC care provided by the VA health care
system. To validate these findings, future studies that follow
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patients longitudinally should be conducted. These results
may reflect the VA’s history as an equal-access system, 83334
and its established commitment to ongoing quality monitor-
ing and improvement.
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