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ABSTRACT

Background. Rectal cancer (RC) is a common malignancy with a
substantial mortality but good survival for patients with opti-
mally treated nonmetastatic disease. Lack of insurance may
compromise access to care and therefore compromise survival.
Here, we examine RC survival by insurance type.
Methods. Data from the Surveillance, Epidemiology, and End
Results database were used to determine 1- to 3-year survival
for patients with RC by insurance type (Medicaid, uninsured,
other insurance).
Results. Patients with Medicaid or no insurance presented at
later stages and were less likely to receive definitive surgery.
Overall 3-year survival was higher for patients with other
insurance compared with Medicaid-insured (122.2% units)
and uninsured (118.8% units) patients. Major differences in
survival were still observed after adjustment for stage.When

patients with stage II and III RC were considered, 3-year sur-
vival was higher for patients with other insurance versus
those with Medicaid (116.2% units) and uninsured patients
(112.2% units). However, when the analysis was limited to
patients with stage II and III disease who received radiation
therapy followed by definitive surgery, the difference
decreased to 111.8% units and 17.3% units, respectively,
for Medicaid and no insurance.
Conclusion. For patients with stage II and III RC, much of the dif-
ference in survival between uninsured patients and those with
insurance other than Medicaid can be explained by differences
in treatment. Further efforts to determine the cause of residual
differences as well as efforts to improve access to standard-of-
care treatment for uninsured patients may improve population-
level survival for RC.The Oncologist 2017;22:351–358

Implications for Practice: Insurance status affects survival for patients with rectal cancer, but a substantial proportion of the
difference in survival can be corrected if standard-of-care treatment is given. Every effort should be made to ensure that uninsured
or publically insured patients receive standard-of-care treatment with as little delay as possible to improve patient outcomes.

INTRODUCTION

Colorectal cancer (CRC) is one of the most common cancers in
the United States, with 132,700 cases and 49,700 deaths from
this condition expected in 2015 [1]. It is generally considered a
curable cancer when diagnosed before metastasis, and screen-
ing programs have led to decreases in both the incidence of
CRC and the number of cases diagnosed at later stages [2, 3].
However, uptake of screening is suboptimal, especially among
lower-income patients, and late diagnosis is still an issue [4, 5].

Being uninsured and having only Medicaid insurance have
been associated with poorer outcomes in several malignancies
[6–8], including CRC [9–11]. However, prior studies have been
limited by relatively small size or use of databases that are not
truly population based. Recently, the Surveillance, Epidemiol-
ogy, and End Results (SEER) database began including

information about insurance status in its publicly available data-
set. This provides the opportunity for study of the effects of
insurance status on cancer survival in rare cancers and in
detailed subgroup analyses in common cancers, such as CRC.
However, one major limitation of the SEER database is lack of
information on chemotherapy administration. This limits the
ability of users to determine whether a specific disparity in out-
come is related to treatment.

Rectal cancer (RC) has a different treatment recommenda-
tion compared with colon cancer. Specifically, for patients with
stage II and III RC, neoadjuvant chemoradiotherapy is recom-
mended before definitive resection of the primary tumor to
reduce the risk for local recurrence, metastatic recurrence, and
cancer death [12, 13]. Although the SEER database does not
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contain information on chemotherapy, it does provide informa-
tion on surgery and radiotherapy, including sequence of ther-
apy compared with surgery. Thus, analysis of RC survival and
the contribution of treatment to survival disparity is possible.

Here, we examine survival for patients with RC in the early
21st century, controlling for insurance type, demographic char-
acteristics, and treatment.

MATERIALS AND METHODS

Data were extracted from the SEER18 database. This database
includes data from 18 regional cancer registries throughout the
United States. Registries are chosen for their high quality and
epidemiologically significant populations. Together, the SEER
registries draw on a base population of about 86 million people
(about 28% of the total U.S. population) [14]. The population
within the SEER registry is similar to the general U.S. population
in most respects, although there are deliberate oversampling
of some minority ethnic groups and a higher proportion of
foreign-born persons than in the general U.S. population [14].
In addition, it has been suggested that outcomes may be
slightly better in the SEER registries than in the general popula-
tion [15]. Patients with a diagnosis of RC or rectosigmoid can-
cer, selected by International Classification of Diseases, 10th

Revision, codes C19 or C20, were included in the analysis.
Patients were categorized according to their insurance type,

as per the SEER insurance recode variable, to Medicaid, no
insurance, other insurance (including Medicare and private
insurance), and information missing. According to the coding in
the SEER database, insurance type was recorded at the time of
initial diagnosis or treatment of the condition. Changes in insur-
ance status are not recorded in the SEER database, and informa-
tion on whether the insurance type was recorded at diagnosis
or initial treatment is not available. Patients with Medicaid,
Medicaid health maintenance organization, or Indian Health
Services insurance were coded as “Medicaid.” Patients with pri-
vate insurance, Medicare, any combination of Medicare plus
supplemental insurance, or Veterans Affairs or military insurance
were coded as “other insurance.” Patients without insurance or
who were “self-pay” were coded as “no insurance.” Patients
who were coded as “insured-no specifics” were included in the
“other insurance” category. Because most patients age 65 years
and older will be eligible for Medicare and therefore the rate of
uninsured patients older than age 65 year is extremely small,
the analysis was restricted to ages 15–64 years.

Case numbers and frequency of cases by stage versus insur-
ance type as well as by treatment (radiation, surgery) versus
insurance type were examined to determine whether insurance
type influenced stage at presentation and whether insurance
type influenced the probability that patients received standard-
of-care treatment with respect to surgery and radiotherapy.
Receipt of definitive surgery and radiotherapy, as well as
sequence of therapy (i.e., whether radiation was given before
or after surgery), was examined separately.

Complete analysis was used to determine 1-, 2-, and 3-year
survival by insurance status for patients diagnosed with RC in
2007–2012 and followed with respect to vital status until the
end of 2012. Age-specific and age-standardized survival was
estimated for point estimates of survival. Age standardization
was performed according to the International Cancer Survival
Standard [16] using three age groups (15–44, 45–54, and 55–

64 years). In addition, we examined age-standardized survival
for patients with stage II and III RC overall and for those who
were treated with radiation therapy before definitive surgery
to determine the effect of receipt of standard-of-care treat-
ment on survival by insurance type (i.e., whether a disparity
would still be seen after adjustment for whether the patient
had received standard-of-care treatment). Because resection of
at least 12 lymph nodes (LN) is recommended for optimal
assessment of tumor stage in colon and rectal cancer [17], the
number of LN evaluated (0–11, �12, unknown/not recorded)
was assessed as well. However, resection of at least 12 LNs can
be difficult after radiation therapy, and thus some patients who
receive neoadjuvant radiation therapy may have a limited num-
ber of LNs after appropriate surgical resection; this limits the
usefulness of this measurement in rectal, as opposed to colon,
cancer.

Most deaths in relatively young patients who are within 3
years of a diagnosis of RC are expected to be due to RC or
related issues. However, it is well documented that people
who live in poverty are at increased risk for death compared
with those who do not [18, 19]. Therefore, RC-specific survival
was examined to determine whether differences in overall sur-
vival between different insurance types were related to the
cancer or confounding issues. In RC-specific survival, death
from RC was counted as an event, whereas death from any
other cause was counted as censoring. Because age, race, mar-
ital status, income, and gender, as well as stage and treatment,

Table 1. Patient characteristics by insurance type

Characteristic

Insurance type, n (%)a

Medicaid None Other

Total 4,461 (13.6) 2,233 (6.8) 26,061 (79.6)
Age
15–44 yr 758 (17.0) 343 (15.4) 3,522 (13.5)
45–54 yr 1,627 (36.5) 799 (35.8) 9,941 (38.2)
55–64 yr 2,076 (46.5) 1,091 (48.9) 12,598 (48.3)

Gender
Male 2,515 (56.4) 1,353 (60.6) 15,398 (59.1)
Female 1,946 (43.6) 880 (39.4) 10,663 (40.9)

Marital status
Married 1,576 (35.3) 888 (39.8) 16,863 (64.7)
Unmarried 2,699 (60.5) 1,234 (55.3) 7,776 (29.8)
Unknown 186 (4.2) 111 (5.0) 1,422 (5.5)

Race
White 3,034 (68.0) 1,591 (71.3) 20,150 (77.3)
Black 840 (18.8) 441 (19.8) 2,869 (11.0)
Other 587 (13.2) 201 (9.0) 3,042 (11.7)

Stage
I 635 (16.9) 346 (18.2) 5,978 (28.5)
II 786 (20.9) 429 (22.5) 4,270 (20.4)
III 1,097 (29.2) 549 (28.9) 6,715 (32.0)
IV 1,237 (32.9) 579 (30.4) 4,006 (19.1)

Lymph nodes
examined

0–11 2,874 (64.4) 1,392 (62.3) 14,353 (55.1)
�12 1,498 (33.6) 777 (34.8) 11,229 (43.1)
Otherb 64 (2.0) 89 (2.9) 479 (1.8)

aInformation on insurance was missing for 2014 cases.
bIncludes no lymph nodes removed, lymph nodes sampling docu-
mented but details unspecified, and unknown whether lymph nodes
examined.
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Figure 1. Overall age-adjusted and age-specific 1-, 2-, and 3-year survival for patients with rectal cancer by insurance type. (A): Overall
age-standardized survival. (B): Survival for ages 15–44 years. (C): Survival for ages 45–54 years. (D): Survival for ages 55–64 years.
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Figure 2. Stage-specific 1-, 2-, and 3-year survival for patients with rectal cancer by insurance type. (A): Stage I. (B): Stage II. (C): Stage III.
(D): Stage IV.
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can affect the prognosis in patients with RC, a shared frailty
model with log-normal distributed frailty was used to estimate
the effect of insurance on RC-specific survival after adjustment
for these variables. This model was used rather than the stand-
ard Cox proportional hazard model in order to take into
account the possibility of clustering in income, which was esti-
mated by using county-level median household income data
from the U.S. Census Bureau (accessed February 2016) [20].
Marital status was coded as “married” if the patient was mar-
ried or in a domestic partnership and “unmarried” if the
patient was single, separated, divorced, or widowed. The Cox
proportional hazards assumption was assessed by adding a
time-dependent component for insurance status. No violation
of the model assumption was observed.

All calculations were carried out by using SAS software, ver-
sion 9.4 (SAS, Cary, NC, http://www.sas.com). Macros devel-
oped for population-based survival analysis [21, 22] were used
to estimate survival at 1–3 years after diagnosis. Statistical sig-
nificance was tested two-sided with a 5 .05 and no multiple
comparison corrections.

RESULTS

A total of 34,825 cases of RC were identified in the SEER18
database. Fifty-six were identified by death certificate only, leav-
ing 34,769 cases for analysis. Insurance information was missing
for 2,014 cases (5.8%). These cases were included in the overall
survival estimates but not in insurance-specific analyses.

Approximately 14% and 7% of patients had Medicaid or no
insurance, respectively (Table 1). Patients with Medicaid were
slightly more likely to be in the 15- to 44-year age group than
were patients with other insurance. All insurance groups
included more male than female RC patients. Blacks were
overrepresented in the Medicaid and uninsured groups.
Most patients with insurance other than Medicaid were

married compared with only about 35%–40% of patients with
Medicaid.

Uninsured patients and patients with Medicaid were less
likely to have stage I cancer and more likely to have stage IV
cancer compared with patients with insurance other than
Medicaid. Patients with Medicaid or with no insurance were
also more likely than those with other insurance to have fewer
than 12 LNs examined and thus are at greater risk of being
understaged (Table 1).

When overall 1-, 2-, and 3-year survival was examined, sur-
vival was shorter for patients with Medicaid or without insur-
ance, with age-adjusted 3-year absolute survival rates of 58.5%,
61.9%, and 80.7%, respectively, for Medicaid, no insurance,
and other insurance (Fig. 1 and supplemental online Table 1).
Large differences in survival were observed for patients without
insurance and with Medicaid only versus those with other
insurance for all ages and at 1, 2, and 3 years.

Stage-specific survival was examined to determine the
extent to which differences in stage could account for differen-
ces in overall survival. Estimates for 1-, 2-, and 3-year survival
were lower for uninsured patients and those with Medicaid
only than for those with other insurance for each stage (Fig. 2
and supplemental online Table 2). As with the overall results,
differences in survival were generally greater for longer time
periods and survival was generally slightly lower for patients
with Medicaid versus uninsured patients, with the partial
exception of stage IV disease, for which differences in survival
were greatest at 2 years. Survival differences ranged from 11.9
percentage units for 1-year survival in patient with stage II dis-
ease for uninsured versus other insurance to 116.3 percentage
units for 2-year survival for Medicaid versus other insurance in
patients with stage IV disease.

Frequency of treatment with surgery and radiation therapy,
as well as sequence of radiation and surgery, was determined
for patients with stage II and III RC (Table 2). Surgery was per-
formed for 92.7% of patients with insurance other than Medic-
aid versus 85.0% of those with Medicaid and 81.8% of
uninsured patients. Slightly more patients insured with Medic-
aid only or uninsured patients declined to undergo surgery com-
pared with those with other insurance. Radiation therapy was
given to 71.4% of thosewhohad insurance other thanMedicaid,
69.9% of Medicaid patients, and 70.0% of uninsured patients.
When sequence of radiation and surgery was considered,
44.6%, 42.0%, and 47.6%, respectively, of patients with Medic-
aid, uninsured patients, and patients with other insurance
received preoperative radiation therapy, including those who
received both pre- and postoperative radiation. Although each
individual difference in therapy between patients withMedicaid
and uninsured patients versus those with other insurance
was small, the combined differences in treatment were
substantial.

To determine the effect of treatment differences on sur-
vival, survival was calculated by insurance type for patients
with stage II and III disease overall and only for patients who
received surgery and preoperative radiation therapy (Table 3).
As expected, survival was lower for those with Medicaid or
with no insurance than for those with other insurance when all
patients were included. However, when only patients treated
with radiation before surgery were included, the differences in
survival decreased slightly for those with Medicaid versus those

Table 2. Treatment characteristics of patients with stage II
and III rectal cancer by insurance type

Treatment

Insurance Type, n (%)

Medicaid None Other

Surgical resection
Surgery performed 1,600 (85.0) 800 (81.8) 10,183 (92.7)
No surgery: not
recommended or
contraindicated

218 (11.6) 139 (14.2) 599 (5.5)

No surgery: refused 18 (1.0) 14 (1.4) 58 (0.5)
Other 47 (2.5) 25 (2.6) 145 (1.3)

Radiation therapy
No radiotherapy 532 (28.3) 263 (26.9) 2,952 (26.9)
Any radiotherapy 1,316 (69.9) 685 (70.0) 7,848 (71.4)
Refused 15 (0.8) 11 (1.1) 65 (0.6)
Unknown 20 (1.1) 19 (1.9) 120 (1.1)

Sequence of treatment
Not givena 774 (41.2) 419 (42.8) 3,775 (34.4)
Preoperativeb 839 (44.6) 411 (42.0) 5,228 (47.6)
Postoperative 267 (14.2) 147 (15.0) 1,957 (17.8)
Other/unknown 3 (0.2) 1 (0.1) 25 (0.2)

aRadiation or surgery was not given.
bIncluding cases in which both pre- and postoperative radiation were
given.

Oc AlphaMed Press 2017

354 Survival Differences in Rectal Cancer by Insurance Type

http://www.sas.com


with other insurance and decreased greatly for the uninsured
versus those with insurance other than Medicaid. Results were
similar when patients with stage II and III disease were analyzed
separately, except for the slightly higher overall survival for
stage II patients.

Hazard ratios (HRs) for RC-specific survival by insurance
type were calculated by using a shared frailty model for
patients with stage II and III RC, examining both all cases and
those treated optimally (i.e., with radiation therapy given
before surgery). A total of 1,458 patients with stage II and III
disease died, including 24 patients in whom the cause of death
could not be determined; 1,127 deaths (77.3%) were recorded
as due to RC. Cause of death was recorded as RC for 76.8%,

78.8%, and 79.2%, respectively, of patients with Medicaid,
uninsured patients, and patients with other insurance. After
adjustment for stage and basic demographic characteristics
(age group, marital status, gender, race, income), patients with
Medicaid and no insurance had an HR of 2.08 and 1.74, respec-
tively, compared with those with other insurance (Table 4).
After further adjustment for whether definitive surgery was
performed, the HR decreased to 1.92 and 1.53, respectively, for
Medicaid-insured and uninsured patients. An interaction
between treatment and insurance type was observed in the
analysis. Therefore, a second analysis was performed that
included only patients who appear to have received standard-
of-care treatment. In this analysis, the HR for Medicaid actually

Table 3. Age-standardized 1- to 3-year survival (%) by stage, sequence of treatment, and insurance type for patients with
stage II and III rectal cancer overall and those treated with radiation therapy before definitive surgery

Insurance type

Stage Therapy
Time

(years) All Medicaid None Other Diff1 Diff2

II, III All 1 95.5 (95.1–95.9) 91.0 (89.6–92.4) 93.4 (91.7–95.1) 96.4 (96.0–96.8) 15.4a 13.0a

2 89.1 (88.5–89.7) 79.1 (77.0–81.2) 84.4 (81.7–87.1) 91.3 (90.7–91.9) 112.2a 16.9a

3 83.4 (82.7–84.2) 70.2 (67.6–72.8) 74.2 (70.6–77.8) 86.4 (85.6–87.2) 116.2a 112.2a

II, III XRT 1st 1 97.6 (97.2–98.0) 95.9 (94.3–97.4) 97.4 (95.8–99.1) 97.9 (97.4–98.3) 12.0b 10.3
2 92.4 (91.6–93.1) 86.2 (83.4–89.0) 89.6 (86.0–93.3) 93.6 (92.8–94.4) 17.4a 14.0b

3 86.8 (85.7–87.8) 76.9 (73.1–80.7) 81.4 (76.3–86.4) 88.7 (87.7–89.8) 111.8a 17.3a

II All 1 95.7 (95.2–96.3) 92.0 (90.0–94.0) 94.7 (92.5–97.0) 96.6 (96.0–97.2) 14.6a 11.9b

2 90.2 (89.4–91.1) 81.4 (78.2–84.5) 85.3 (81.2–89.3) 92.5 (91.6–93.4) 19.1a 17.2a

3 86.0 (84.9–87.1) 73.8 (70.0–77.5) 77.0 (71.8–82.2) 89.0 (87.9–90.2) 114.2a 112.0a

II XRT 1st 1 97.9 (97.3–98.5) 96.7 (94.7–98.8) 96.9 (94.1–99.7) 98.2 (97.7–98.8) 11.5b 11.3
2 94.2 (93.2–95.2) 89.5 (85.7–93.2) 90.7 (85.3–96.0) 95.3 (94.2–96.3) 15.8a 14.6b

3 90.0 (88.5–91.4) 81.5 (76.2–86.8) 83.1 (75.7–90.5) 91.8 (90.4–93.3) 110.3a 18.7b

III All 1 95.3 (94.9–95.8) 90.1 (88.2–92.1) 92.4 (90.0–94.9) 96.3 (95.8–96.8) 16.2a 13.9a

2 88.3 (87.5–89.1) 77.6 (74.6–80.5) 83.6 (79.9–87.4) 90.5 (89.7–91.3) 112.9a 16.9a

3 81.8 (80.8–82.8) 67.8 (64.2–71.3) 72.2 (67.2–77.2) 84.7 (83.7–85.8) 113.9a 112.5a

III XRT 1st 1 97.4 (96.8–97.9) 95.0 (92.8–97.3) 97.7 (95.6–99.8) 97.6 (97.1–98.2) 12.6b 20.1
2 91.1 (90.0–92.2) 84.2 (80.3–88.1) 88.1 (82.8–93.3) 92.5 (91.4–93.6) 18.3a 14.4
3 84.6 (83.1–86.1) 73.8 (68.5–79.1) 79.2 (72.2–86.2) 86.7 (85.1–88.2) 111.9a 17.5b

a
p< .001 for comparison.
b
p< .05 for comparison.
Abbreviation: Diff1, difference between other and Medicaid; Diff2, difference between other and uninsured; XRT 1st, radiation therapy given
before surgery; only patients who received both definitive surgery and radiation therapy with the radiation given before surgery were included.

Table 4. Shared frailty hazard model to estimate effect of insurance on rectal cancer-specific survival for stage II and III
cancers overall, with different adjustments, and for patients who received the recommended treatment of radiation ther-
apy followed by definitive surgery

Hazard ratio (95% confidence interval)

Subgroup Patients (n) Adjustment Medicaid No insurance Other

All 13,287 Basea 2.08b (1.83–2.37) 1.74b (1.46–2.08) 1.0
13,287 Base1 surgeryc 1.92b (1.68–2.18) 1.53b (1.28–1.83) 1.0
13,287 Base1 surgery 1 LNd 1.88b (1.65–2.14) 1.48b (1.24–1.77) 1.0
13,284 Base1 LN1 surgery1 XRT 1ste 1.89b (1.66–2.15) 1.52b (1.27–1.82) 1.0

Recommended treatmentf 3,773 Base 2.17b (1.62–2.91) 1.56g (1.02–2.39) 1.0
Recommended treatment,
stage II only

1,336 Base 2.53b (1.38–4.63) 1.45 (0.57–3.69) 1.0

aBase adjustment includes age, sex, race, marital status, county-level income (quintiles), and stage.
b
p� .01 compared with other insurance.

cAdjustment for whether definitive surgery was performed.
dAdjustment for whether surgery was performed and at least 12 LNs assessed.
eAdjustment for whether surgery was performed, at least 12 LNs assessed, and radiation was given before surgery.
fRecommended treatment was definitive surgery performed with radiation therapy given before definitive surgery and at least 12 LNs assessed.
g
p 5 .04 compared with other insurance.
Abbreviations: LN, lymph node; XRT 1st, radiation given before surgery.
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increased to 2.17 and 1.56 for uninsured versus other, although
the statistical significance of the difference between uninsured
and other insurance was marginal for the latter. When only
patients with stage II disease were considered, the HR for unin-
sured decreased to 1.45 and was no longer statistically signifi-
cantly different from other insurance.

DISCUSSION

Patients who are insured with Medicaid only or are uninsured
have lower survival expectations after diagnosis with RC com-
pared with patients with other insurance. Patients with Medic-
aid only or no insurance are more likely to present with later-
stage disease but were also more likely to have a poor progno-
sis when stage was taken into account. When only patients
with stage II and III disease were examined, survival continued
to be poorer for those with Medicaid and without insurance,
although demographic differences accounted for some of the
differences between the groups. However, when only patients
who were treated with radiation and then definitive surgery
were considered, the disparity in overall and cause-specific sur-
vival decreased substantially between uninsured patients and
those with insurance other than Medicaid, although there con-
tinued to be a significant disparity for those with Medicaid ver-
sus other insurance. Multiple treatment factors appear to have
played a role in the disparity between uninsured patients and
those with insurance other than Medicaid, but the presence or
absence of definitive surgery appears to account for the largest
proportion of the difference in survival for stage II and III
patients.

Socioeconomic status appears to be a risk factor for poor
outcome in both CRC overall [9–11] and specifically in RC [9,
23]. One prior study examining outcomes in patients with
RC using the National Cancer Database (NCDB) found HRs
for death at 5 years of 2.05 and 2.01, respectively, for Medic-
aid patients and uninsured patients. After adjusting for stage
and treatment, they found HRs of 1.34 and 1.29, respec-
tively, with both values still being significantly different from
the hazard of death for privately insured patients [9]. How-
ever, all cases in the NCDB come from patients treated at
National Cancer Institute (NCI)-designated cancer centers,
whereas outcomes in the SEER database include patients
treated outside of NCI-designated centers. In addition, at
least one study found that patients without insurance were
less likely to be treated at an NCI-designated center [24].
Thus, studies using the NCDB may underestimate the effect
that lack of insurance has on cancer survival. A second study
examining outcomes in a single institution found no differ-
ences in median survival by insurance type within the insti-
tution, although lower rates of sphincter preservation
surgery and median survival were observed for patients with
lower income [23]. Few patients in this study were unin-
sured. Finally, a prior study examining insurance status and
survival using the SEER database showed overall results sim-
ilar to ours, with presentation at higher stages and lower
survival being found for uninsured and Medicaid patients
with a variety of cancers [24]. However, although this study
provided overview data for a wide variety of cancers, it did
not focus on RC and contained little detail for any given can-
cer (i.e., it did not provide stage-specific survival estimates

and did not include detailed information on differences in
survival by treatment).

Our data suggest that for patients who are uninsured at
the time of diagnosis, differences in stage and access to
treatment play major roles in the observed outcome dispar-
ities. Uninsured patients were less likely to present with
stage I disease and more likely to present with stage IV dis-
ease, although the rate of presentation with stage II and III
disease was only minimally different between uninsured
and insured patients. Furthermore, uninsured patients
were less likely to receive definitive surgery; slightly less
likely to receive radiation; and, if they did receive both
treatments, less likely to receive radiation before surgery.
When survival was examined only for those who had
received surgery and radiation in the recommended
sequence, differences in survival and RC-specific survival
between uninsured patients and patients with insurance
other than Medicaid was much attenuated. The reasons for
the differences in treatment cannot be fully explored in the
context of the SEER database because many relevant varia-
bles, including comorbid disease, are missing. However, the
difference in treatment refusal between uninsured patients
and those with insurance was minor, suggesting that patient
nonadherence is not a major issue. Other studies have sug-
gested that uninsured patients are less likely to be treated
at NCI-designated centers or high-volume hospitals, possi-
bly increasing the risk of patients receiving less than optimal
care [25, 26].

In contrast, adjustment for available treatment information
explained only a portion of the difference in survival and RC-
specific survival for patients with Medicaid, with a difference
in survival being observed between patients with Medicaid
and those with other insurance even when analysis was
restricted to survival in stage II and III patients treated with
radiation therapy before surgery. The reasons for this persis-
tent discrepancy cannot be clarified through the data available
in the SEER database. Other studies have suggested that
patients with Medicaid may have more comorbid illness com-
pared with those with private insurance [10], which would
reduce their ability to tolerate appropriate therapy and
decrease both overall and cause-specific survival. Furthermore,
one study found that patients who had discontinuous Medic-
aid enrollment before diagnosis, defined as not having Medic-
aid for at least 6 months prior to diagnosis, had worse survival
and were less likely to undergo definitive surgery than those
with continuous enrollment [27]. The SEER database reports
only enrollment at time of diagnosis or start of treatment, and
thus patients listed in SEER as “Medicaid” will be a mixture of
continuously and discontinuously enrolled patients. The inclu-
sion of both groups may lead to lower overall survival esti-
mates in the Medicaid population.

Strengths of our study include the use of the SEER data-
base, which provides population-level data on cancer survival
in a large population, thus allowing for a detailed examination
of survival, including among relatively small subgroups. In addi-
tion, use of a population database allowed examination of the
survival experience of patients in the “real world” as opposed
to only those treated at specific institutions.

Several limitations should be considered in evaluating our
results. First, the SEER database does not contain information
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on comorbidity status or use of chemotherapy; therefore, we
cannot directly evaluate the effects of either of these factors
on survival. Second, although the SEER database has fields for
information on some biological markers of RC, including RAS
mutational status and microsatellite instability, these fields are
almost never filled and thus it is not possible to determine
whether differences in the frequency of various biological
markers of prognosis play any role in the observed differences
in survival. Third, information on insurance status was missing
in about 6% of cases.

Finally, insurance status is recorded at time of diagnosis or
beginning of treatment and may change over time (e.g., unin-
sured patients may receive Medicaid when they are diagnosed
with cancer, or patients with private insurance may lose their
insurance). Thus, recorded insurance status may not reflect the
patient’s insurance status throughout the bulk of his or her
treatment. It is very likely that a large percentage of patients
recorded as uninsured were enrolled on Medicaid during treat-
ment because it is almost impossible to receive outpatient can-
cer treatment without some form of insurance in the United
States. Conversely, some of the patients who are recorded as
Medicaid may have been enrolled in Medicaid only on diagno-
sis. It is notable that the number of patients recorded as having
no insurance is lower than that which would be expected in the
general population of adults under age 65 years in the United
States; a recent census report stated that uninsured rates for
individuals in the United States in 2013 were 13.3% overall and
were as high as slightly over 30% in some age groups [28]. In
contrast, our data showed an uninsured rate of 6.8%, suggesting
that there may be a significant crossover of previously unin-
sured patients into Medicaid or other programs and, as noted
earlier, patients who do not have continuous Medicaid before
diagnosis may have a lower survival [27]. Alternately, the insur-
ance distribution in the SEER areas may not be typical of that of
the rest of the United States.

CONCLUSION
Differences in population-level survival for uninsured patients
with RC appear to be largely explained by differences in treat-
ment, at least for stage II and III disease. These same differen-
ces in treatment explain only a minority of the disparity for
Medicaid patients, but our data, taken along with data from
other studies, suggest that differences in location of treatment,
treatment type, and comorbid illness may explain some of the
survival difference for this population. Further examination of
population-level survival, ideally with further information on
treatment, comorbidity, and biological tumor characteristics,
may be helpful in understanding the reasons for the continued
disparity in patients with Medicaid versus other insurance.
Most important, however, efforts to ensure that all patients,
regardless of insurance status, receive state-of-the-art
screening and care are paramount and will result in reduced
burden of rectal cancer both individually and on the population
level.
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For Further Reading:

Dianne Pulte, Lina Jansen, Hermann Brenner. Survival Disparities by Insurance Type for Patients Aged 15–64 Years With Non-Hodg-
kin Lymphoma. The Oncologist 2015;20:554–561; first published on April 15, 2015.

Implications for Practice:

Patients with non-Hodgkin lymphoma who have no insurance or who have only Medicaid are at increased risk of death in the first 5
years after diagnosis. Practitioners should be aware of this risk and provide support to these patients to reduce the risk of mortality
due to noncompliance for social reasons (i.e., lack of ability to pay for treatment). A multidisciplinary approach including social work
support may be helpful in providing optimal care to patients who are uninsured.
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