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a b s t r a c t

Aim: Surgery with or without chemotherapy represent the only curative option for patients with colon
cancer. However, some patients refuse treatment despite the recommendation. This study aims to
identify the incidence, risk factors and impact on survival associated with refusal.
Methods: A National Cancer Data Base (NCDB) analysis between 1998 and 2012 was performed. We
identified 924,290 patients with potentially treatable colon cancer. Patients who underwent treatment
were compared with patients that refused.
Results: 7152 patients refused surgery. On multivariable analysis, patients were more likely to refuse if
they were older (OR ¼ 1.14; 95% CI 1.14e1.15), female (OR ¼ 1.20; 95% CI 1.12e1.28), African American (vs
White, OR ¼ 2.30; 95% CI 2.10e2.51) or on Medicaid (vs private, OR ¼ 3.06; 95% CI 2.49e43.77). Overall
survival was worse in patients that refused surgery [median survival 6.8 vs 24 months, Cox hazard ratio
(HR) 3.41; 95%CI 3.12e3.60]. Furthermore, 11,334 patients with path. stage III disease refused adjuvant
chemotherapy.
Conclusions: Refusal of treatment affects survival and is independently associated with several variables
(gender, race, insurance status), therefore raising the concern that socioeconomic factors may drive
decisions.

© 2020 Published by Elsevier Inc.
Introduction

Over 1.8 million new colorectal cancer (CRC) cases and 881,000
deaths were estimated to occur worldwide in 2018, accounting for
about 1 in 10 cancer cases and deaths.1 In the United States, colo-
rectal cancer is the fourth most common cancer and the second
leading cause of cancer-related deaths.1 The primary mode of
curative treatment for patients with Stage I, II and III is surgical
resection and chemotherapy has been shown to be most beneficial
for Stage III disease.2 Most, but not all, patients diagnosed with
colon cancer receive treatment. Surgery and chemotherapy are
both associated with short and possibly long-term effects of pa-
tients’ quality of life and for some patients, despite given the clear
benefits, some patients refuse treatment. Despite dramatic re-
ductions in CRC mortality overall, striking disparities in outcomes
based on age, race, insurance status and other socioeconomic
gery, University of Pittsburgh,
rgh, PA, 15213-2582.
variables remain.3e5 There is not enough evidence in the literature
to suggest which patients are more likely to refuse treatment.

Respecting patients’ wishes is the highest priority; however,
physicians may provide more substantial reasoning to convince
patients towards undergoing the indicated curative treatment.
Modifiable and possibly targetable socioeconomic and de-
mographic variables that affect refusal of treatment, surgery or
chemotherapy, in different cancers, including pancreatic, hepato-
cellular, breast, lung and colorectal has been studied in several
retrospective studies.6e10 This has led to a broad number of quality
improvement measures and initiatives to increase cancer care uti-
lization and eventually long-term cancer-related outcomes. Data
from the population of the United States with colon cancer is
lacking in this regard, and the contribution of various socioeco-
nomic and demographic variables to refusal of colon cancer-
directed surgery has not been explored by previous studies.

The purpose of this studywas to identify the time-related trends
and risk factors, both modifiable or targetable, associated with
refusal of colon cancer-directed treatment using a large national
cancer database. Additionally, we investigated the impact of
cancer-related treatment refusal on eventual survival.
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Methods

Design and data sources

We conducted a retrospective cohort study using data from the
National Cancer Database (NCDB). NCDB was established by the
American College of Surgeons and Commission on Cancer in 1989
and includes data from all Commission on Cancer-accredited hos-
pitals in the United States and Puerto Rico. It is estimated to include
approximately 70% of new cancer diagnoses and is comprised of
more than 30 million records from 1,500 hospitals. The database
also includes census tract-level data from the US Census Bureau’s
American Community Survey, which provides estimates of patient
income, educational attainment, and urban/rural status.

Participants and variables

We included all patients aged 18 or older who were diagnosed
with colon cancer with clinically Stage I to III disease (for the
analysis regarding refusal of surgery) or pathological proven Stage
III (for the analysis of refusal of chemotherapy after surgery) be-
tween 1998 and 2012. Demographic data including age, sex, race/
ethnicity, and insurance type were collected at patient level, while
proxy measures of socioeconomic status were derived from the
2012 American Community Survey for each patient’s home ZIP
code. These included ZIP-code level measures of median household
income and educational attainment measured as the proportion of
patients in the ZIP code with less than a high school diploma. We
used the year of diagnosis to assess temporal trends in refusal.
Patient urban/rural location was determined at the ZIP code-level
from the 2012 American Community Survey and travel distance
was measured as the Haversine distance in miles between the
center of the patient’s ZIP code and the address of the hospital
where they underwent surgery.

Statistical analysis

To identify factors associated with refusal, the Wilcoxon rank-
sum test and Chi square or Fisher’s exact test were used to
compare baseline characteristics for each outcome of interest. We
used univariable logistic regression to calculate unadjusted odds
ratios and 95% confidence intervals, and included variables reach-
ing significance level of P < 0.20 in a multivariable logistic regres-
sion model. We assessed collinearity using variance inflation
factors and evaluated goodness of fit using the Hosmer-Lemeshow
test. To identify factors associated with mortality, we looked at
patients who received their treatments between 1998 and 2011, as
mortality data are not available through the NCDB for patients
enlisted during 2012. Overall survival rates were calculated as the
time from date of diagnosis to death or last follow-up. Overall
survival was estimated by the KaplaneMeier method and
compared using the log-rank test. Cox proportional hazards
modeling was used to evaluate the impact of refusal of recom-
mended surgery on survival while adjusting for potential con-
founders. All analyses were conducted using Stata 13 (StataCorp,
College Station, TX).

Results

A total of 924,290 patients with diagnosed clinical stage I-III
colon cancer between 1998 and 2012 were identified (Table 1). The
median age of patients who underwent surgery was 71 years, 48.2%
were male, 33% had private insurance, 85.1% were White and 25.1%
were treated at an academic/research program. Of the patients with
stage I-III colon cancer, 0.6% were not recommended surgery due to
comorbidities, 0.1% died prior to planned surgery, whereas 7,152
(0.77%) patients refused the recommended surgical intervention. A
total of 214,943 (24.5%) patients were above the age of 80 and 2.4%
refused surgery vs. 0.29% of patients below the age cutoff. In the
group >80 years vs < 80 years the racial breakdown for refusal was:
(White 83% vs 67.8%, African American 13.3% vs 27.8, Asian/PI 1.8%
vs 2.9%). The characteristics of the patients who received or refused
surgery or chemotherapy are listed in Table 1. Of note, 814 patients
(0.1%) died prior to planned surgery, for 5,612 (0.6%) surgery was
not recommended due to patient risk factors. In addition, chemo-
therapy was not recommended in 11,213 (6.3%) patients because of
contraindications due to patient risk factors. Risk factors can’t
further be evaluated due to the nature of the NCDB database.

Of the patients who underwent surgery, 179,550 (20.6%) had
pathologic stage III disease. Within this group 90.3% received
postoperative chemotherapy. However, a total of 11,334 (7.8%) of
patients refused chemotherapy (Table 1).

Factors predicting refusal of surgery

Patients refusing surgery were more likely to be female and had
a median age of 85 years, which was significantly higher than those
patients who underwent surgery (median age 71 years). Overall,
6749 of 7152 (94.4%) patients above 65 years refused surgery.
Charlson-Deyo score was reflective of more severe comorbidities in
the group of patients that refused surgery. Patients who refused
surgery were also more likely to be covered by Medicare and less
likely by private insurance. Overall, patients refusing surgery also
had less overall income and educational attainment. Patients who
initially presented to community programswere alsomore likely to
refuse surgery. On racial comparison, 1.3% of African American
refused surgery vs. 0.75% in theWhite or Asian population. Patients
who refused surgery also were more likely to refuse chemotherapy
(Table 1). Logistic regressionwas used to identify factors predicting
refusal of recommended surgery. On multivariate analysis, patients
were significantly more likely to refuse if they were older, female,
African American, on Medicare/Medicaid, had T2 or higher disease
or had higher comorbidities. Annual income and level of education
did not independently predict if patients refused surgery based on
multivariable analysis (Table 2).

Factors predicting refusal of chemotherapy

Patients refusing chemotherapy were more likely to be female
with a median age of 78 years compared to those patients that
received chemotherapy (median age of 65 years). Most patients
that refused chemotherapy were white and had lower high school
education. Furthermore, those patients also had a higher Charlson-
Deyo Score. The majority of patients who refused chemotherapy
were initially treated at an academic hospital (Table 2). Logistic
regression was used to identify factors that predicted refusal of
recommended chemotherapy. Multivariate analysis showed that
patients refusing chemotherapy were significantly older, female,
African American, on Medicaid, treated at a community hospital
and higher Charlson-Deyo Score. Income, high school education
and patient location did not independently predict the refusal of
chemotherapy (Table 3). Additional analysis was performed
following stratification by age. Here, we found that similar factors
were associated with refusal of surgical treatment. African Amer-
ican race, Medicaid and Charlson Deyo Score >2 were found to
predict refusal of surgery in all patient cohorts (Table 4).

Impact on survival

To evaluate the impact of the decision to refuse surgery on



Table 1
Overview of treatment delivery for patients with colon cancer.

Frequency Percent

Surgery of the primary was performed 870,880 94.2
Surgery not performed because it was not part of the planned course of treatment 28,202 3.1
Surgery was not recommended/performed, contraindicated due to patient risk factors 5,612 0.6
Surgery not performed because the patient died prior to planned surgery 814 0.1
Surgery was recommended but was refused by the patient 7,152 0.8
Surgery was recommended by physician but not performed, no reason noted 2,773 0.3
Surgery was recommended, but unknown if performed/Unknown if surgery was recommended or performed 8,857 0.9
Total 924,290

Chemotherapy administered 46,116 35.0
Single-agent chemotherapy 81,548 45.4
Multi-agent chemotherapy 16,748 9.3
Unknown agent 46,116 35.0

Chemotherapy not recommended/administered because it was contraindicated due to patient risk factors 11,213 6.3
Chemotherapy not administered, patient died prior to planned or recommended therapy 1,809 1.0
Chemotherapy not administered, was recommended by physician but not administered as part of the first course of therapy. No reason stated 1,440 0.8
Chemotherapy not administered, recommended, but patient reused 11,334 6.3
Chemotherapy recommended, unknown if administered 6,419 3.6
Unknown if recommended, or administered 2,923 1.6
Total 179,550
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survival, we compared patients who underwent surgery and pa-
tients who refused the recommended surgery for every stage. One-,
3-, and 5-year overall survival rate for clinical stage I-III who un-
derwent surgery were significantly higher than those patients who
refused surgery (Fig. 1A).

Patients that refused chemotherapy had a median survival of
3.35 years vs 8.46 years in those receiving chemotherapy for stage
III disease. One-, 3-, 5- and 10- year overall survival rates for
pathological stage III disease were significantly prolonged in pa-
tients receiving chemotherapy versus patients who refused (93, 76,
64 and 45% versus 82, 54, 38 and 16%, respectively) (Fig. 1B). The
median survival for patients with Stage 0, I, II or III were 11.4, 9.9,
7.8, 6.6 years respectively. In comparison; patients who refused
surgery had a median survival of 1.1, 0.9, 0.7, 0.5 years for Stage 0 e

III respectively (Fig. 1C).
Discussion

Newly diagnosed cancer can often lead to a high degree of
depression, anxiety, fear or distress in a patient’s life.11 Together
with their doctors, patients have to decide on appropriate treat-
ment strategies. Patients learn of possible side effects and compli-
cations that go along with the conventional current treatment
strategies and as a result often become overwhelmed. Refusal of
surgery or chemotherapy for potentially treatable disease therefore
remains a major problem and plays a significant role in overall
survival rate of patients with cancer.6,12e14 The current study
examined patient- and hospital-related risk factors associated with
refusal of treatment in patients with colorectal cancer. We found
that the number of patients refusing steadily declined between the
years 1998 and 2012, however this was statistically not significant.
Overall 0.77% (7,152) refused surgery for resectable colorectal
cancer and 7.85% of patients who underwent surgery (11,334)
refused chemotherapy for stage III disease. Not surprisingly, all
patients had significantly decreased survival, stage by stage, once
they declined treatment. Patient who refused surgery/chemo-
therapy were more likely to be female, older, African American, on
Medicaid and evaluated at a non-academic community hospital.

Racial disparities in regards to cancer treatment have been
shown to be present in a variety of solid malignancies.6,15e18 Rapp
et al. performed a SEER (Surveillance, Epidemiology and End Re-
sults database) analysis on patients with primary stage I and II lung,
prostate, breast, and colon cancers who were diagnosed between
2007 and 2014. In regard to colon cancer, they found 235 patients
(0.34%) refused surgery. Patients who refused surgery were more
likely to be older, a non-White race/ethnicity, to live without a life
partner and to have a Stage II diagnosis.19 Efforts have beenmade to
minimize underuse of cancer treatment based on race and other
socioeconomic factors.7,9

Studies of black and white medicare patients undergoing the
same surgical procedure displayed similar mortality, suggesting
that racial disparities are not because of differences in hospital or
surgical care. Higher levels of distrust among black are not sur-
prising and have been reported in prior studies of medical research,
distrust of the health care system and health care providers.20e23

Unfortunately, after accounting for comorbidities and socioeco-
nomic factors, racial differences often persist as an independent
predictor for refusal of treatment.6,24 African Americans suffer from
lack of satisfactionwith physician communication and overall more
skepticism towards their diagnosis, treatment modalities and
prognosis.25,26 Black patients were more likely to believe that
physicians would ask them to participate in harmful research or
expose them to unnecessary risks. African Americans were more
likely to believe that their physicians would not explain research
fully or would treat them as part of an experiment without their
consent.27,28 These differences are generally attributed to current
and historical evidence of inequitable treatment of Blacks by the
health care system, as well as racial differences in patienteprovider
communication, insurance coverage, and physician
characteristics.29,30

For instance, recent studies have shown that the African-
American population is more heavily burdened by this disease
and has an overall 40e50% excess mortality from colorectal cancer
compared to Caucasians.3,31 The reason for this is multifactorial and
potential reasons that have been investigated include poorer access
to quality health insurance, lower health care utilization, lower
socioeconomic status, treatment inequalities and biologic fac-
tors.29,32 Even after adjusting for stage, age, sex and socioeconomics
the disparity remains. African Americans are more likely to un-
derutilize screening tools and present with advanced stages. They
are less frequently referred to a medical oncologist and less likely to
receive adequate therapy.33 A multi institutional study of colon
cancer patients in Chicago has shown that African Americans were
less likely to travel further distances for visits with their



Table 2
Characteristics of patients refusing surgery/chemotherapy.

Characteristics Surgery Refused Surgery P-value Chemotherapy Refused Chemotherapy P-value

N ¼ 870,880 N ¼ 7,152 N ¼ 144,412 N ¼ 11,334

Age at Diagnosis, median (IQR) 71 (60, 79) 85 (79, 90) <0.001 65 (55, 74) 78 (70, 84)

Sex, N(%) <0.001 <0.001
Male 419726 (48.2) 2602 (36.4) 70939 (49.1%) 4630 (40.9%)
Female 451154 (51.8) 4550 (63.6) 73473 (50.9%) 6704 (59.1%)

Race, N(%) <0.001 <0.001
White 740884 (85.1) 5682 (79.4) 120572 (83.5%) 9679 (85.4%)
African American 97451 (11.2) 1236 (17.3) 17467 (12.1%) 1244 (11.0%)
Asian/PI 20197 (2.3) 152 (2.1) 4398 (3.0%) 286 (2.5%)
Other/Unknown 12348 (1.4) 82 (1.1) 1975 (1.4%) 125 (1.1%)

Insurance Type, N(%) <0.001 <0.001
Private 288693 (33.1) 624 (8.7) 61601 (42.7%) 1866 (16.5%)
Medicaid 26222 (3.0) 195 (2.7) 5818 (4.0%) 368 (3.2%)
Medicare 509884 (58.5) 6033 (84.4) 67872 (47.0%) 8558 (75.5%)
Other/Unknown 4783 (0.5) 33 (0.5) 944 (0.7%) 43 (0.4%)
Not insured 41298 (4.7) 267 (3.7) 8177 (5.7%) 499 (4.4%)

Income ($USD), N(%) <0.001 <0.001
<$38,000 157208 (18.6) 1537 (22.1) 25823 (18.4%) 2193 (19.9%)
$38,000-$47,999 203520 (24.0) 1674 (24.1) 34074 (24.2%) 2818 (25.5%)
$48,000-$62,999 226073 (26.7) 1702 (24.5) 37584 (26.7%) 3027 (27.4%)
>$63k 260521 (30.7) 2039 (29.3) 43203 (30.7%) 2996 (27.2%)

No HS Diploma, N(%) <0.001 <0.001
21%þ 142966 (16.9) 1264 (18.2) 24004 (17.1%) 1820 (16.5%)
13e20.9% 223530 (26.4) 1929 (27.7) 37452 (26.6%) 3024 (27.4%)
7e12.9% 282964 (33.4) 2255 (32.4) 46637 (33.1%) 3827 (34.7%)
<7% 198297 (23.4) 1505 (21.6) 32659 (23.2%) 2368 (21.5%)

Patient Urban/Rural Location, N(%) <0.001
Metro areas 712138 (85.3) 6104 (89.2)
Urban Metro-Adjacent 75351 (9.0) 461 (6.7)
Urban Not Metro-Adjacent 31864 (3.8) 197 (2.9)
Rural 15282 (1.8) 82 (1.2)

Miles to hospital, median (IQR) 6.9 (3.3, 15.3) 4.7 (2.3, 9.4) <0.001 7.5 (3.5, 16.4) 6.5 (3, 15) <0.001

Charlson-Deyo Score, N(%) <0.001 <0.001
0 390112 (69.7) 2637 (56.8) 73105 (74.3%) 5470 (63.3%)
1 124510 (22.2) 1198 (25.8) 19867 (20.2%) 2227 (25.8%)
2 45367 (8.1) 808 (17.4) 5459 (5.5%) 941 (10.9%)

Hospital Type, N(%) <0.001 <0.001
Community Cancer Program** 218808 (25.1) 1678 (23.5) 37485 (26.0%) 2387 (21.1%)
Academic/Research Program 652072 (74.9) 5474 (76.5) 106927 (74.0%) 8947 (78.9%)

Facility Location, N(%) <0.001 <0.001
New England 57948 (6.7) 503 (7.0) 8473 (5.9%) 881 (7.8%)
Middle Atlantic 136493 (15.7) 1441 (20.1) 21141 (14.6%) 1591 (14.0%)
South Atlantic 189886 (21.8) 1305 (18.2) 32424 (22.5%) 1989 (17.5%)
East North Central 168034 (19.3) 1782 (24.9) 28678 (19.9%) 2665 (23.5%)
East South Central 59534 (6.8) 373 (5.2) 10090 (7.0%) 727 (6.4%)
West North Central 67972 (7.8) 470 (6.6) 11696 (8.1%) 1085 (9.6%)
West South Central 67608 (7.8) 395 (5.5) 11429 (7.9%) 681 (6.0%)
Mountain 88952 (10.2) 643 (9.0) 5543 (3.8%) 435 (3.8%)
Pacific 57948 (6.7) 503 (7.0) 14938 (10.3%) 1280 (11.3%)

Received Chemotherapy, N(%) 249545 (28.7) 115 (1.6%) <0.001 <0.001
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physician.26 Similar data was found in our analysis, patients in rural
areas weremore likely to refuse surgery. Landrum et al. have shown
that patients within the Veterans Health Systemwere less likely to
be given the option of surgery. Reasons for underuse of surgery in
this population was advanced age, comorbid illnesses and perfor-
mance status.13 It is important to evaluate functional performance
status rather than chronological age before making
recommendations for or against treatment. Physicians should
recognize age as a possible bias once counseling elderly patients
against the use of treatment.13 Within our study population there
were 5,612 patients who did not undergo surgery and 11,213 pa-
tients for whom chemotherapy was not recommended secondary
to risk factors from comorbidities. Unfortunately, the database does
not provide additional information regarding comorbidities. A



Table 3
Factors predicting Refusal of Surgery or Chemotherapy.

Characteristics Surgery Chemotherapy

Univariable Analysis P-value Multivariable Analysis P-value Univariable Analysis P-value Multivariable Analysis P-value

Age at Diagnosis, median (IQR) 1.14 (1.14e1.14) 0.001 1.14 (1.14e1.15) 0.001 1.11 (1.10e1.11) 0.001 1.11 (1.10e1.11) 0.001

Sex
Male 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Female 1.63 (1.55e1.71) 0.001 1.20 (1.12e1.28) 0.001 1.40 (1.34e1.45) 0.001 1.14 (1.08e1.19) 0.001

Race
White 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
African American 1.65 (1.55e1.76) 0.001 2.30 (2.10e2.51) 0.001 0.89 (0.83e0.94) 0.001 1.24 (1.15e1.38) 0.001
Asian/PI .98 (.83e1.15) 0.819 1.37 (1.12e1.68) 0.002 0.81 (0.72e0.91) 0.001 1.03 (0.88e1.19) 0.727
Other .87 (.69e1.08) 0.197 1.14 (.86e1.51) 0.361 0.79 (0.66e0.95) 0.10 1.07 (0.85e1.34) 0.531

Insurance type, N (%)
Private 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Medicaid 3.44 (2.93e4.04) 0.001 3.06 (2.49e3.77) 0.001 2.10 (1.86e2.34) 0.001 2.29 (2.0e2.62) 0.001
Medicare 5.47 (5.04e5.95) 0.001 1.24 (1.11e1.39) 0.001 4.16 (3.95e4.38) 0.001 1.021 (0.95e1.10) 0.546
Other/unknown 3.19 (2.25e4.54) 0.001 2.17 (1.42e3.31) 0.001 1.50 (1.10e2.05) 0.01 0.97 (0.68e1.38) 0.860
Not Insured 2.99 (2.59e3.45) 0.001 2.30 (1.88e2.80) 0.001 2.01 (1.82e2.23) 0.001 2.1 (1.84e2.37) 0.001

Income
<38,000 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
38,000e47,999 .84 (.78-.90) 0.001 .92 (.84e1.02) 0.112 0.97 (0.92e1.03) 0.371 0.95 (0.87e1.02) 0.151
48,000e62,999 .84 (.72-.83) 0.001 .91 (.82e1.01) 0.066 0.95 (0.89e1.00) 0.069 0.91 (0.84e0.97) 0.022
>63 k .80 (.75-.86) 0.001 .93 (.82e1.04) 0.215 082 (0.77e0.86) 0.001 0.80 (0.73e0.88) 0.001

Education/no HS diploma
21%þ 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
13e20.9% .98 (.91e1.05) 0.505 1.02 (.93e1.12) 0.692 1.06 (1.00e1.13) 0.041 1.04 (0.96e1.12) 0.316
7e12.9% .90 (.84-.97) 0.003 .95 (.85e1.05) 0.309 1.08 (1.02e1.15) 0.007 1.04 (0.96e1.14) 0.289
<7% .86 (.79-.93) 0.001 .91 (.80e1.04) 0.160 0.96 (0.90e1.02) 0.167 1.01 (0.91e1.12) 0.769

Patient urban/rural location, N (%)
Metro areas 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Urban metro-adjacent .71 (.65-.78) 0.001 .84 (.74-.94) 0.004 1.06 (0.99e1.13) 0.087 0.96 (0.89e1.05) 0.391
Urban not metro-adjacent .72 (.63-.83) 0.001 .82 (.69-.99) 0.034 1.14 (1.04e1.26) 0.004 1.07 (0.95e1.20) 0.249
Rural .63 (.50-.78) 0.001 .63 (.47-.83) 0.001 1.15 (1.01e1.31) 0.033 0.91 (0.77e1.07) 0.264

Stage
0 1.00 Reference 1.00 Reference
1 1.29 (1.14e1.47) 0.001 .97 (.83e1.15) 0.783
2 .48 (.41-.58) 0.001 .28 (.23-.35) 0.001
3 .49 (.41-.59) 0.001 .40 (.32-.51) 0.001

Hospital Type
Academic 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Community 1.09 (1.04e1.16) 0.001 1.01 (.94e1.09) 0.770 1.34 (1.25e1.38) 0.001 1.15 (1.09e1.22) 0.001

Charlson score
0 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
1 1.42 (1.33e1.52) 0.001 1.13 (1.05e1.22) 0.001 1.5 (1.42e1.58) 0.001 1.19 (1.13e1.26) 0.001
2 2.64 (2.43e2.85) 0.001 1.85 (1.70e2.01) 0.001 2.3 (2.14e2.5) 0.001 1.64 (1.52e1.78) 0.001
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reason why elderly patients refuse treatment could be related to
frailty, predicted longer hospital stay, overall life expectancy and
unclear benefits from treatment. Often older patients choose not to
undergo a treatment if it is not in-line with their goals of care or
could subsequently lead to a significant functional or cognitive
decline requiring placement in a nursing home. The literature has
shown that there are wide variety of patient factors that can lead to
disparities and the use of surgery including gender, age and in-
surance status.8

The goal of a physician is to provide adequate amount of infor-
mation on the disease, guidance throughout the care process and
identify patients at risk for refusing treatment. One of the most
crucial steps is to obtain informed consent, which includes infor-
mation on material risks that are common to all surgeries and risks
specific for the proposed procedure, even if they are rare. The
physician has to discuss risks that may cause the patient to refuse
surgery and it is also important to identify special circumstances
patients are in at time of conversation including work re-
sponsibilities, family issues, religious believes or insurance status. It
is even more important to understand that surgery can lead to a
tremendous amount of anxiety in patients and some display stress
in different ways than others. In these cases, the skilled surgeon
needs to address the patient concerns and develop a treatment plan
that is within the patients’ preferences and values. It is important to
refocus the physician-patient interaction from a disease-centric to a
patient-centric view to improve patient satisfaction and outcomes.
A patient-centered outcome would include studying the mental
and functional recovery following major surgery. However most
studies do not extend their morbidity/mortality analysis past 30
days which is the current gold standard judging quality of care.34,35



Table 4
Factors Predicting Refusal of Surgery e Stratified by age group.

50s 60s 70s 80s

Multivariable Analysis P-value Multivariable Analysis P-value Multivariable Analysis P-value Multivariable Analysis P-value

Sex, N(%)
Male 1.00 Reference 1.00 Reference 1.00 Reference
Characteristics 0.73 (0.54e0.99) 0.049 1.06 (0.91e1.22) 0.410 1.20 (1.09e1.32) <0.001

Race, N(%)
White 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
African American 2.2 (0.16e3.0) <0.001 2.81 (2.12e3.72) <0.001 2.48 (2.06e3.00) <0.001 2.28 (1.99e2.16) <0.001
Asian/PI 1.1 (0.39e3.01) 0.860 1.03 (0.45e2.34) 0.951 1.43 (0.92e2.23) 0.113 1.70 (1.27e2.28) <0.001
Other/Unknown 1.34 (0.42e4.24) 0.621 1.63 (0.67e3.98) 0.286 1.22 (0.65e2.30) 0.523 1.24 (0.83e1.87) 0.296

Insurance Type, N(%)
Private 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Medicaid 5.25 (3.38e8.14) <0.001 4.79 (2.97e7.72) <0.001 1.74 (1,05e2.90) 0.032 2.07 (1.37e3.14) 0.001
Medicare 5.74 (3.8e8.7) <0.001 2.06 (1.42e2.98) <0.001 1.03 0.82e1.31) 0.787 1.39 (1.15e1.68) 0.001
Other/Unknown 1.15 (0.16e8.34) 0.889 5.52 (2.34e13.02) <0.001 2.05 (0.82e5.10) 0.123 2.06 (1.03e4.10) 0.041
Not insured 4.14 (2.66e6.44) <0.001 4.57 (2.83e7.36) <0.001 1.80 (1.13e2.88) 0.014 1.71 (1.1702.49) 0.006

Income($USD), N(%)
<$38,000 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
$38,000-$47,999 0.93 (0.62e1.4) 0.727 0.97 (0.69e1.41) 0.942 0.87 (0.70e1.09) 0.229 0.91 (0.78e1.06) 0.221
$48,000-$62,999 0.66 (0.40e1.09) 0.107 1.02 (0.69e1.52) 0.913 0.83 (0.66e1.06) 0.145 0.91 (0.78e1.06) 0.229
>$63k 0.62 (0.32e1.19) 0.153 1.13 (0.70e1.83) 0.612 0.93 (0.71e1.23) 0.615 0.92 (0.77e1.10_ 0.365

No HS Diploma, (%)
21%þ 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
13e20.9% 1.24 (0.85e1.82) 0.266 1.13 (0.81e1.59) 0.455 0.90 (0.73e1.11) 0.328 1.08 (0.93e1.26) 0.298
7e12.9% 0.74 (0.43e1.26) 0.265 0.78 (0.44e1.04) 0.078 0.89 (0.62e1.00) 0.057 1.02 (0.86e1.20) 0.841
<7% 0.77 (0.37e1.60) 0.480 0.80 (0.47e1.36) 0.407 0.73 (0.54e0.99) 0.046 0.98 (0.81e1.19) 0.850

Charlson Deyo Score 1.00 Reference
0 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
1 1.28 (0.96e1.74) 0.094 1.21 (1.02e1.44) 0.027 1.19 (1.07e1.33) 0.001
2 3.20 (2.33e4.40) <0.001 2.41 (2.00e2.90) <0.001 2.02 (.80e2.27) <0.001

Hospital Type, N(%)
Academic/Research Program 1.00 Reference 1.00 Reference 1.00 Reference
Community Cancer Program 0.91 (0.66e1.26) 0.570 0.82 (0.63e1.07) 0.144 0.86 (0.73e1.02) 0.076
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It is of utmost importance to understand why patients refuse sur-
gery in order to target those with a goal to improve survival and
outcomes. Communication is crucial in establishing trust with pa-
tients, gathering information and assisting patients in decisions
about care.25,36 The quality of communication in cancer care has
been shown to affect patient experience in terms of satisfaction,
decision making and compliance.37 Decision to undergo treatment
is an active ongoing process and requires good communication
skills and understanding from a physician. Patients who initially
refuse treatment may later choose to undergo conventional cancer
treatment if given the adequate support, information, and time
necessary to make the decision. In addition, we have to re-define
high-quality care as optimization of patient-centered outcomes,
which have to be incorporated at all local and national levels of
patient treatment.

The current study uses the NCDB database to analyze trends
regarding refusal of surgery/chemotherapy, however this also
causes several limitations. The database does not provide reasoning
of refusal of treatment. It is unclear what the reasons were that
patients or family members refused surgery. In addition is not clear
how the surgeon communicated with the patient before and
especially after the patient refused.

The database does not provide insights at the exact level at
which refusal occurred (primary care vs surgeon vs medical
oncologist). It is important to know that patient demographic
variables such as gender, race, income, distance to treatment or
insurance status play an important role in the decision for treat-
ment. These findings of patient demographics and refusal of
treatment need to be confirmed in prospective institutional studies,
where patients who refuse surgery are identified and a detailed
interview is conducted to study the reason behind refusal. Once we
have a better understanding on why patients refuse treatment,
active policies and strategies can be developed which can include
patient education, workshops with healthcare providers to
improve communication and informed consent. This will hopefully
increase the receipt of surgery for patients with colon cancer as a
chance of cure and improve their overall survival rate.
Conclusion

Surgery and chemotherapy for colorectal cancer remain the
treatments of choice for patients with colorectal cancer. Based on
our analysis, there have been several thousand patients that
refused treatment despite a significant known survival benefit.
Patients who refuse are more likely to be African American, older,
female, on Medicare/Medicaid and treated in a non-academic
community hospital. Efforts have to be made to target these sub-
groups of patients to improve survival. All involved care providers
need to be aware to this disparity and be able to recognize and
address this appropriately. We recommend that all patients should
be evaluated by a multidisciplinary team that provides accurate
information and treatment strategies in a patient-centered



Fig. 1. Survival Estimates of Patients Receiving/Refusing Surgery or Chemotherapy
Kaplan Meier survival curves of patients undergoing/refusing surgery (A) or chemotherapy. Panel C represents survival for every stage.
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