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Abstract
Background: Numerous studies across a variety of malignancies have demonstrated 
that health insurance status is associated with differences in clinical presentation, 
type of treatments received, and survival. The effect of insurance status on the man-
agement of soft tissue sarcoma is unknown. We assessed the association of insurance 
on (a) stage at diagnosis, (b) receipt of neoadjuvant/adjuvant radiation therapy, and 
(c) overall survival (OS) in patients with soft tissue sarcoma.
Methods: The study cohort was identified from the National Cancer Database 
(NCDB) and consisted of patients with stage I‐IV soft tissue sarcoma of various 
histologies diagnosed from 2004 to 2015. The patients were stratified by age (<65 
and ≥65 years) and by insurance status (commercial, Medicare, Medicaid and unin-
sured). Using multivariable logistic regression analysis, we evaluated the associa-
tion between insurance status and (a) stage at diagnosis (Stage I‐III vs IV), and (b) 
receipt of neoadjuvant/adjuvant radiation therapy in patients with locally advanced 
disease. The association of insurance status on OS was assessed using Kaplan‐Meier 
and multivariable Cox proportional hazards analyses. A propensity score matched 
survival analysis was performed to account for measured confounders.
Results: 49 754 patients were identified of whom 23 677 (48%) had commercial 
insurance, 20 867 (42%) had Medicare, 3229 (6%) had Medicaid, and 1981 (4%) 
were uninsured. In patients <65 years, those with Medicaid (OR = 1.74, 95% CI: 
1.57‐1.93, P < .001) and the uninsured (OR = 1.71, 95% CI: 1.51‐1.94, P < .001) 
were more likely to present with stage IV vs Stage I‐III disease. Furthermore, among 
patients with locally advanced disease treated with limb sparing surgery, those with 
Medicaid (OR = 0.87, 95% CI: 0.77‐ 0.98, P = .021) and the uninsured (OR = 0.73, 
95% CI: 0.63‐0.85, P < .001) were less likely to receive neoadjuvant or adjuvant ra-
diotherapy as compared to those with commercial insurance. Lastly, having Medicaid 
(HR = 1.26, 95% CI: 1.17‐1.34, P < .001) and no insurance (HR = 1.30, 95% CI: 
1.20‐1.41, P < .001) was associated with worse OS compared to having commer-
cial insurance, a finding which remained significant after propensity score matching. 
In contrast, in patients ≥65 years, there were no statistically significant differences 
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1  |   INTRODUCTION

Soft tissue sarcomas (STS) are rare tumors representing less 
than 1 percent of all newly diagnosed cancers in the United 
States.1 As STS’s are uncommon and often complex, a multi‐
disciplinary treatment approach and adherence to evidence 
based recommendations is particularly important. A National 
Cancer Database (NCDB) study, analyzing data from 15 957 
patients with STS showed that guideline adherent treatment 
was associated with improved survival outcomes.2

For many patients, health insurance coverage affects ac-
cess to specialized cancer care with important clinical con-
sequences. Studies from several disease sites have shown 
that health insurance coverage influences receipt of guideline 
recommended care, timely treatment, as well as participation 
in clinical trials.3 For instance, a recent study evaluating the 
impact of insurance coverage on outcomes of patients with 
breast sarcoma showed that Medicaid and uninsured patients 
were more likely to present with advanced disease and have 
worse outcomes as compared to privately insured patients.4 
Other studies in adult patients with STS have similarly 
demonstrated that noncommercial insurance is associated 
with a longer time to treatment initiation5 and a lower likeli-
hood of receiving guideline concordant care2 as compared to 
privately insured patients.

The aim of this study was to utilize the NCDB to evalu-
ate the association between insurance status and (a) stage of 
disease at diagnosis, (b) receipt of neoadjuvant or adjuvant 
radiation and (c) overall survival (OS) among patients diag-
nosed with STS.

2  |   METHODS

2.1  |  Data source
The study population was identified from the NCDB, a na-
tional cancer registry jointly sponsored by the American 
College of Surgeons and the American Cancer Society that 
draws upon hospital registry data from more than 1500 

Commission on Cancer (CoC)‐accredited facilities in the 
United States.6 The dataset captures more than 70% of in-
cident cancers and comprises more than 34 million unique 
cancer cases.

2.2  |  Study population
Inclusion criteria consisted of patients ≥18 years of age with 
American Joint Committee on Cancer 8th edition stage I‐IV 
STS, who were diagnosed between 2004 and 2015. The study 
population consisted of STS histologies standardly treated 
with surgery and radiation, such as undifferentiated or un-
classified sarcoma, undifferentiated pleomorphic sarcoma, 
liposarcoma, leiomyosarcoma, fibrosarcoma, synovial sar-
coma, angiosarcoma and malignant peripheral nerve sheath 
tumors. Retroperitoneal sarcomas as well as histologies pri-
marily encountered in pediatric populations such as rhabdo-
myosarcoma, or those treated with a different paradigm were 
excluded. Patients with STS arising in the head and neck, ex-
tremities, thorax, abdomen and pelvis were included. Patients 
were excluded if they had unknown or missing data regarding 
clinical stage, receipt of surgery, radiation, or insurance sta-
tus (Figure 1). Of note, the excluded patients with unknown 
information regarding receipt of radiation, surgery or stage 
were equally distributed/balanced between the different in-
surance groups.

2.3  |  Patient cohorts and variables
Patients were stratified by (a) age (< or ≥65  years) and 
(b) insurance status. A threshold of 65 years was used as it 
represents the age of eligibility for Medicare insurance. In 
the cohort of patients <65 years of age, only patients with 
commercial insurance, Medicaid, and the uninsured were in-
cluded; those with Medicare were excluded as qualification 
for Medicare in this age group requires a severe disability or 
additional comorbidities that we were unable to account for 
in this analysis. In the ≥65 years cohort, only patients with 
commercial insurance or Medicare were included as patients 

between those with Medicare and commercial insurance with regards to disease pres-
entation, receipt of radiotherapy, or survival.
Conclusions: In a large modern cohort identified from the NCDB, commercial insur-
ance status in patients <65 years was associated early diagnosis, receipt of neoad-
juvant/adjuvant radiation therapy, and overall survival for patients with soft tissue 
sarcoma. Further efforts are warranted to understand disparities in care based on 
health insurance in the United States.

K E Y W O R D S
soft tissue sarcoma, radiation therapy, insurance, survival, medicare, medicaid
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with Medicaid and the uninsured comprised a very small pro-
portion of the population (<5%).

The primary independent variable of interest was insur-
ance status. Dependent variables evaluated were (a) stage at 
diagnosis, (b) receipt of neoadjuvant or adjuvant radiation 
therapy, and (c) OS. Other covariates examined included age, 
gender, race/ethnicity, population density of patient residence 
(metropolitan, urban or rural), type of treatment facility (aca-
demic vs. nonacademic), location of treatment facility, patient 
distance to treatment facility, facility volume (categorized by 
case volume into four groups; Group 1: 0th‐49th percentile, 
Group 2: 50th‐89th percentile, Group 3: 90th‐98th percentile, 
and Group 4: ≥99th percentile), education level (defined as 
% population in the patient’s ZIP code without a high school 
degree), income (median income in the patient’s ZIP code), 
Charlson/Deyo comorbidity score, year of diagnosis, primary 
site of tumor, tumor size, tumor histology, type of surgical 
resection, receipt of radiation therapy (covariate in survival 
analysis) and receipt of chemotherapy.

2.4  |  Endpoints
In both age cohorts (< and ≥65 years), we evaluated the as-
sociation between insurance status and three primary end-
points, namely (a) stage at diagnosis (Stage I‐III vs Stage 
IV), (b) receipt of neoadjuvant or adjuvant radiation therapy 

for locally advanced STS patients (Stage II/III and non‐meta-
static node positive Stage IV) who underwent limb sparing 
surgery, and (c) OS.

2.5  |  Statistical analysis
Baseline characteristics of patients were stratified by insur-
ance status and compared using Pearson’s chi‐squared tests. 
Covariates achieving a threshold significance of P <  .1 on 
univariate analysis were included in the multivariable logistic 
regression model.

We performed three main analyses. The first analysis in-
cluded all the patients and utilized a multivariable logistic 
regression model to assess the association between insurance 
status and stage at diagnosis (Stage I‐III vs Stage IV).

The second analysis was limited to patients with locally 
advanced disease (Stage II/III and non‐metastatic node posi-
tive Stage IV) who underwent limb sparing surgery. Another 
multivariable logistic regression model was used to evaluate 
the association between insurance status and receipt of neo-
adjuvant or adjuvant radiation therapy.

The third analysis assessed the independent effect of in-
surance status on hazards of death using Cox proportional 
hazards analyses. To more robustly account for baseline 
difference between cohorts, a secondary survival analysis 
was performed using propensity score analysis. For patients 

F I G U R E  1   Consolidated Standards of Reporting Trials (CONSORT) diagram of the patient cohort; NCDB, National Cancer Database; STS, 
Soft Tissue Sarcoma



6298  |      JAIN et al

<65 years, a matched cohort of 5138 patients (2569 patients 
with Medicaid matched with 2569 patients with commer-
cial insurance) was identified using 1‐to‐1 nearest neighbor 
propensity score matching without replacement.7 Propensity 
scores were derived using multivariable logistic regression 
methods (matched for all variables in Table S3) and denoted 
the probability of not having commercial insurance. This was 
repeated for patients with no insurance (n = 1730). In a sim-
ilar manner, 2562 patients with commercial insurance were 
matched to 2562 patients with Medicare in the ≥65  years 
cohort. Absolute standardized differences of <0.1 between 
baseline covariates following matching was accepted as a 
measure of adequate balance.8 A Cox survival analysis was 
then repeated on the matched cohort to estimate the hazard of 
death associated with insurance status.

For all analyses, a two‐tailed P < .05 was considered sta-
tistically significant. All analyses were performed using Stata 
SE, version 15.0 (StataCorp, College Station, TX).

3  |   RESULTS

3.1  |  Baseline clinical characteristics
49 754 patients met study inclusion criteria. Of these, 23 677 
(48%) had commercial insurance, 20 867 (42%) had Medicare, 
3229 (6%) had Medicaid and 1981 (4%) had no insurance. 
The median age of the study population was 62 years (inter-
quartile range: 49‐74 years); 27 546 (55%) were <65 years 
and 22 208 (45%) were ≥65 years. The majority of patients 
had extremity tumors (53%), localized disease (Stage I: 20%, 
II: 21%, III: 41%, IV: 18%), underwent limb sparing surgery 
(78%), did not receive radiotherapy (none: 61%, neoadjuvant: 
10%, adjuvant: 29%) nor chemotherapy (75%). The full list 
of demographic and clinical factors is presented in Table 1.

3.2  |  Association between insurance 
status and stage at presentation
In patients <65  years, Medicaid (OR: 1.74, 95% CI: 
1.57‐1.93, P <  .001) and no insurance (OR: 1.71, 95% CI: 
1.51‐1.94, P < .001) were associated with a higher likelihood 
of presenting with Stage IV disease as compared to commer-
cial insurance. In contrast, in patients ≥65 years, there was no 
statistically significant difference between Medicare vs com-
mercial insurance (OR: 0.96, 95% CI: 0.86‐1.07, P  =  .48) 
(Table 2, Table S1).

3.3  |  Association between insurance 
status and receipt of neoadjuvant or 
adjuvant radiation
In patients <65  years with locally advanced disease, those 
with Medicaid (OR: 0.87, 95% CI: 0.77‐0.98, P  =  .021) 

and the uninsured (OR: 0.73, 95% CI: 0.63‐0.85, P < .001) 
were less likely to receive neoadjuvant or adjuvant radiation 
therapy as compared to those with commercial insurance. 
However, in patients ≥65 years, there was no significant dif-
ference in the likelihood of receipt of neoadjuvant or adjuvant 
radiation therapy between patients with Medicare and those 
with commercial insurance (OR: 0.93, 95% CI: 0.83‐1.04, 
P = .222) (Table 2, Table S2).

3.4  |  Association between insurance 
status and overall survival
The median follow‐up for the entire cohort was 35 months 
(IQR: 14‐69  months). In patients <65  years, Medicaid 
coverage (HR: 1.26, 95% CI: 1.17‐1.34, P  <  .001) and no 
insurance (HR: 1.30, 95% CI: 1.20‐1.41, P < .001) were as-
sociated with increased hazards of death relative to commer-
cial insurance (Table 3, Table S3). The estimated 5‐year OS 
for commercial insurance, Medicaid and no insurance was 
59%, 40% and 45%, respectively (log rank P < .001) (Figure 
2). In contrast, in patients ≥65 years, there was no statisti-
cally significant difference in hazards of death between those 
with Medicare vs. commercial insurance (HR: 1.05, 95% CI: 
0.99‐1.11, P = .14) (Table 3, Table S3). These findings re-
mained consistent after propensity score matched survival 
analysis.

4  |   DISCUSSION

In this assessment of a national cancer registry, we dem-
onstrate insurance related disparities in disease presenta-
tion, management and outcomes for patients with STS. 
Specifically, we found that patients <65  years with non-
commercial insurance (Medicaid and uninsured) were (a) 
more likely to present with Stage IV disease at the time of 
diagnosis, (b) less likely to receive neoadjuvant/adjuvant ra-
diotherapy for locally advanced disease following limb spar-
ing surgery, and (c) had worse survival outcomes compared 
to patients with commercial/private insurance. In patients 
≥65  years, however, there were no significant differences 
between Medicare and commercial insurance status with re-
gards to these endpoints.

Our findings contribute to the growing body of liter-
ature evaluating the impact of insurance coverage on on-
cological outcomes and quality of care. While previous 
studies have explored the association between insurance 
status and outcomes in other malignancies,9,10 our study 
is the first to rigorously examine this question in patients 
with STS. Furthermore, our study is unique compared to 
prior studies due its methodology—we stratified patients 
based on age to specifically assess differences in outcomes 
between government sponsored insurance plans (Medicaid 
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T A B L E  1   Baseline characteristics of the patient cohort

  Commercial (%) Medicare (%) Medicaid (%) Uninsured (%) Total (%) P (χ2)

Total n 23 677 (48) 20 867 (42) 3229 (6) 1981 (4) 49 754 (100)  

Age           <.001

<65 years 20 826 (88) 1959 (9) 2917(90) 1844 (93) 27 546 (55)  

≥65 years 2851 (12) 18 908 (91) 312 (10) 137 (7) 22 208 (45)  

Sex           <.001

Male 12 971 (55) 11 311 (54) 1592(49) 1148(58) 27 022 (54)  

Female 10 706 (45) 9556 (46) 1637 (51) 833 (42) 22 732 (46)  

Race           <.001

NonHispanic White 18 688 (79) 17 558 (84) 1613 (50) 988 (50) 38 847 (78)  

NonHispanic Black 2369 (10) 1711 (8) 790 (24) 402 (20) 5272 (11)  

Hispanic 1346 (6) 815 (4) 574 (18) 490 (25) 3225 (6)  

Other 1274 (5) 783 (4) 252 (8) 101 (5) 2410 (5)  

Patient residence           <.001

Metropolitan 19 803 (84) 16 695 (80) 2642 (82) 1616 (82) 40 756 (82)  

Urban 2748 (12) 3056 (15) 457 (14) 283 (14) 6544 (13)  

Rural 329 (1) 378 (2) 43 (1) 30 (2) 780 (2)  

Unknown 797 (3) 738 (4) 87 (3) 52 (3) 1674 (3)  

Facility location           <.001

East 4308 (18) 4338 (21) 492 (15) 136 (7) 9274 (19)  

South 6370 (27) 7412 (36) 622 (19) 733 (37) 15 137 (30)  

Central 4938 (21) 5583 (27) 484 (15) 284 (14) 11 289 (23)  

West 3618 (15) 3340 (16) 499 (15) 208 (10) 7665 (15)  

Unknown 4443 (19) 194 (1) 1132 (35) 620 (31) 6389 (13)  

Facility type           <.001

Nonacademic 8941 (38) 11 142 (53) 880 (27) 604 (30) 21 567 (43)  

Academic 10 293 (43) 9531 (46) 1217 (38) 757 (38) 21 798 (44)  

Unknown 4443 (19) 194 (1) 1132 (35) 620 (31) 6389 (13)  

Facility volume           <.001

4 (highest) 18 188 (77) 14 402 (69) 2328 (72) 1408 (71) 36 326 (73)  

3 3348 (14) 3674 (18) 535 (17) 362 (18) 7919 (16)  

2 1544 (7) 1930 (9) 247 (8) 149 (8) 3870 (8)  

1 (lowest) 597 (3) 861 (4) 119 (4) 62 (3) 1639 (3)  

Distance to treatment, miles           .050

<40 17 737 (75) 15 712 (75) 2451(76) 1527 (77) 37 427 (75)  

≥40 5666 (24) 4891 (23) 751 (23) 425 (21) 11 733 (24)  

Unknown 274 (1) 264 (1) 27 (1) 29 (1) 594 (1)  

Zip code education level           <.001

≥21% 3130 (13) 3004 (14) 1018 (32) 629 (32) 7781 (16)  

13%‐20.9% 5248 (22) 5185 (25) 985 (31) 563 (28) 11 981 (24)  

7%‐12.9% 8046 (34) 7055 (34) 845 (26) 477 (24) 16 423 (33)  

<7% 6982 (29) 5353 (26) 354 (11) 283 (14) 12 972 (26)  

Unknown 271 (1) 270 (1) 27 (1) 29 (1) 597 (1)  

Zip code median income           <0.001

<38 000 3071 (13) 3374 (16) 957 (30) 562 (28) 7964 (16)  

(Continues)
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  Commercial (%) Medicare (%) Medicaid (%) Uninsured (%) Total (%) P (χ2)

38 000‐47 999 4718 (20) 5014 (24) 864 (27) 540 (27) 11 136 (22)  

48 000‐62 999 6249 (26) 5594 (27) 783 (24) 450 (23) 13 076 (26)  

>63 000 9347 (39) 6608 (32) 597 (18) 399 (20) 16 951 (34)  

Unknown 292 (1) 277 (1) 28 (1) 30 (2) 627 (1)  

Comorbidity score           <0.001

0 20 490 (87) 15 135 (73) 2634 (82) 1707 (86) 39 966 (80)  

1 2678 (11) 4296 (21) 459 (14) 222 (11) 7655 (15)  

2 392 (2) 1057 (5) 105 (3) 40 (2) 1594 (3)  

3 117 (<1) 379 (2) 31 (1) 12 (1) 539 (1)  

Primary site           <0.001

Head & Neck 1109 (5) 1433 (7) 165 (5) 99 (5) 2806 (6)  

Upper extremity 3054 (13) 2671 (13) 434 (13) 292 (15) 6451 (13)  

Lower extremity 9811 (41) 8109 (39) 1233 (38) 765 (39) 19 918 (40)  

Thorax 2253 (10) 2063 (10) 313 (10) 168 (8) 4797 (10)  

Abdomen/Pelvis 6471 (27) 5577 (27) 908 (28) 546 (28) 13 502 (27)  

Other/NOS 979 (4) 1014 (5) 176 (5) 111 (6) 2280 (5)  

Histology           <0.001

Unclassified 6326 (27) 6686 (32) 1062 (33) 658 (33) 14 732 (30)  

UPS 1684 (7) 2379 (11) 185 (6) 111 (6) 4359 (9)  

Fibrosarcoma/
Myxofibrosarcoma

2856 (12) 2249 (11) 312 (10) 233 (12) 5650 (11)  

Liposarcoma 5951 (25) 4240 (20) 548 (17) 379 (19) 11 118 (22)  

Leiomyosarcoma 3655 (15) 3433 (16) 451 (14) 277 (14) 7816 (16)  

Synovial Sarcoma 1381 (6) 277 (1) 279 (9) 154 (8) 2091 (4)  

Angiosarcoma 787 (3) 1172 (6) 116 (4) 51 (3) 2126 (4)  

MPNST 1037 (4) 431 (2) 276 (9) 118 (6) 1862 (4)  

Grade           <0.001

1 5756 (24) 3595 (17) 505 (16) 363 (18) 10 219 (21)  

2 3876 (16) 2765 (13) 480 (15) 327 (17) 7448 (15)  

3 12 510 (53) 12 966 (62) 1843 (57) 1055 (53) 28 374 (57)  

Unknown 1535 (6) 1541 (7) 401 (12) 236 (12) 3713 (7)  

Tumor size (cm)           <0.001

<5 7316 (31) 5957 (29) 690 (21) 439 (22) 14 402 (29)  

5.1‐10 7238 (31) 6527 (31) 988 (31) 559 (28) 15 312 (31)  

10.1‐15 3894 (16) 3419 (16) 646 (20) 379 (19) 8338 (17)  

>15 3860 (16) 3631 (17) 634 (20) 421 (21) 8546 (17)  

Unknown 1369 (6) 1333 (6) 271 (8) 183 (9) 3156 (6)  

Clinical node status           <0.001

Negative 22 633 (96) 19 812 (95) 2923 (91) 1811 (91) 47 179 (95)  

Positive 1010 (4) 1016 (5) 292 (9) 161 (8) 2479 (5)  

Unknown 34 (<1) 39 (<1) 14 (<1) 9 (<1) 96 (<1)  

Clinical M stage           <0.001

Negative 20 429 (86) 17 586 (84) 2436 (75) 1518 (77) 41 969 (84)  

Positive 3224 (14) 3262 (16) 785 (24) 460 (23) 7731 (16)  

T A B L E  1   (Continued)

(Continues)
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and Medicare) and commercial insurance, and we examined 
patterns of receipt of neoadjuvant/adjuvant radiation ther-
apy as a function of insurance status. Our main findings are 

consistent with previous work that has demonstrated unfa-
vorable patterns of care and inferior outcomes in patients 
with Medicaid and no insurance.9-12

  Commercial (%) Medicare (%) Medicaid (%) Uninsured (%) Total (%) P (χ2)

Unknown 24 (<1) 19 (<1) 8 (<1) 3 (<1) 54 (<1)  

Clinical stage           <0.001

I 5670 (24) 3484 (17) 482 (15) 353 (18) 9989 (20)  

II 5025 (21) 4590 (22) 466 (14) 306 (15) 10 387 (21)  

III 9274 (39) 9000 (43) 1370 (42) 787 (40) 20 431 (41)  

IV 3708 (16) 3793 (18) 911 (28) 535 (27) 8947 (18)  

Surgery           <0.001

None 3383 (14) 4322 (21) 791 (24) 523 (26) 9019 (18)  

Resection or LSS 19 416 (82) 15 748 (75) 2231 (69) 1336 (67) 38 731 (78)  

Amputation of Limb 878 (4) 797 (4) 207 (6) 122 (6) 2004 (4)  

Radiation therapy           <0.001

None 13 823 (58) 13 137 (63) 2088 (65) 1340 (68) 30 388 (61)  

Pre‐Op RT 2728 (12) 1927 (9) 292 (9) 179 (9) 5126 (10)  

Post‐Op RT 7126 (30) 5803 (28) 849 (26) 462 (23) 14 240 (29)  

Chemotherapy           <0.001

No 16 597 (70) 17 458(84) 2028 (63) 1365 (69) 37 448 (75)  

Yes 6403 (27) 2876 (14) 1101 (34) 563 (28) 10 943 (22)  

Unknown 677 (3) 533 (3) 100 (3) 53 (3) 1363 (3)  

Year of Diagnosis           <0.001

2004‐2007 7334 (31) 6017 (29) 760 (24) 544 (27) 14 655 (29)  

2008‐2011 8014 (34) 6836 (33) 1137 (35) 747 (38) 16 734 (34)  

2012‐2015 8329 (35) 8014 (38) 1332 (41) 690 (35) 18 365 (37)  

Abbreviations: LSS, Limb sparing surgery; UPS, Undifferentiated pleomorphic sarcoma; MPSNT, Malignant peripheral nerve sheath tumor; NOS, Not Otherwise Specified.

T A B L E  1   (Continued)

T A B L E  2   Adjusted odds of Stage IV disease at presentation and receipt of neoadjuvant/adjuvant radiotherapy by insurance status

 

Stage IV at presentation (n = 25 587)
Receipt of Neoadjuvant/Adjuvant radiotherapy 
(n = 13 648)

Unadjusted OR
[95% CI] P

Adjusted OR
[95% CI] P

Unadjusted OR
[95% CI] P

Adjusted OR
[95% CI] P

Patients < 65 years

Insurance status        

Commercial [reference] — [reference] — [reference] — [reference] —

Medicaid 2.24 [2.05, 2.45] <.001 1.74 [1.57, 1.93] <.001 0.84 [0.75, 0.95] .003 0.87 [0.77, 0.98] .021

Uninsured 2.00 [1.79, 2.23] <.001 1.71 [1.51, 1.94] <.001 0.74 [0.64, 0.85] <.001 0.73 [0.63, 0.85] <.001

Patients ≥ 65 years

  Stage IV disease at presentation (n = 21 759) Receipt of Neoadjuvant/Adjuvant Radiotherapy 
(n = 12 350)

Insurance status        

Commercial [reference] — [reference] — [reference] — [reference] —

Medicare 1.01 [0.91, 1.12] .87 0.96 [0.86, 1.07] .48 0.86 [0.76, 0.96] .007 0.93 [0.83, 1.04] .222

Abbreviations: OR = Odds Ratio, CI = Confidence Interval
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As with nearly all other cancers, the outcomes of STS 
patients are highly dependent on the stage of disease at pre-
sentation. In general, patients with localized and regional 
disease can often be treated with curative intent and expe-
rience favorable disease outcomes with 5‐year OS ranging 
from approximately 80%‐90% for patients with stage I dis-
ease, approximately 55%‐80% for patients with stage II/III 
disease and approximately 50% in patients with node positive 
disease. In contrast, patients with metastatic disease have an 
estimated 5  year OS <15%.13 These results underscore the 
importance of early detection and a potential lost opportunity 
for favorable and functional outcomes in patients who present 
with metastatic disease.

We found that Medicaid and uninsured patients were 
more likely to present with locally advanced stage (Stage 
IV) tumors as compared to those with commercial insur-
ance in patients <65 years. This finding is congruent with, 
and builds upon, previous studies that have demonstrated 
that patients with nonprivate insurance have an increased 
likelihood of presenting with advanced breast, prostate, 
lung, colorectal, head and neck, liver, pancreatic carcino-
mas, and breast sarcomas as compared to private insur-
ance.9,12,14 This observed relationship may plausibly be 
explained by several factors including lower rates of cancer 
screening, less frequent interactions with medical system, 
provider discrimination based on insurance status, receipt 
of care in underresourced facilities, and cancer serving as 
a Medicaid‐qualifying event. The latter is substantiated by 
studies showing that patients who enrolled in Medicaid 
after their cancer diagnosis present with more advanced 
disease14 and have worse outcomes15,16 as compared to 
those covered by Medicaid prior to their diagnosis.

For patients with locally advanced STS (Stage II/III and 
non‐metastatic node positive Stage IV), the preferred manage-
ment strategy is limb sparing surgery with wide resection mar-
gins accompanied by neoadjuvant or adjuvant radiotherapy 

and possibly chemotherapy.13 The benefit of adding radiation 
to limb sparing surgery was demonstrated in two randomized 
clinical trials, both of which showed a decrease in local re-
currence by 20%‐25% with radiation therapy.17,18 While these 
trials were not adequately powered to detect small differences 
in survival, lower level evidence from a recent Surveillance, 
Epidemiology and End results database study did demonstrate 
a modest survival benefit with radiation therapy.19 We found 
that patients <65 years of age without commercial insurance 
were also less likely to receive neoadjuvant or adjuvant ra-
diation therapy in conjunction with limb sparing surgery for 
locally advanced disease. These findings are concordant with 
previous research showing a decreased likelihood of receipt 
of guideline based care for patients with noncommercial in-
surance such as Medicaid and the uninsured.20

Lastly, we showed that insurance status is an independent 
predictor of OS in patients <65 years with STS. This finding 
may be explained by several factors including poor adherence 
to treatment, lack of social or domestic supports, and decreased 
access to supportive or ancillary services during treatment, or 
less follow‐up care in patients with Medicaid or no insurance. 
Additionally, Medicaid‐managed care plans can limit access to 
specialized providers and treatment facilities which is particu-
larly important in rare cancers such as STS. Specialized centers 
have been historically shown to have better outcomes for rare 
cancers,21 including STS.22,23 Patients with Medicaid may be 
less likely to receive high quality care as some specialty provid-
ers may be less likely to accept these patients. This unfortunate 
reality regarding access to specialized care may partly be due 
to Medicaid reimbursement rates being well below those paid 
by Medicare and commercial insurance.24

A noteworthy finding from our analysis is that Medicare 
insurance did not adversely impact survival outcomes. In 
general, patients with Medicare have better access to high 
quality care compared to Medicaid patients. Consistent with 
this assertion, studies have shown that patients with Medicare 

T A B L E  3   Association of overall survival with insurance status

 

Multivariable
Propensity score‐matched 
cohort

Unadjusted HR
[95% CI] P

Adjusted HR
[95% CI] P HR [95% CI] P

Insurance status

Patients < 65 years (n = 23 256)

Commercial [reference] — [reference] — [reference] —

Medicaid 1.83 [1.72, 1.94] <.001 1.26 [1.17, 1.34] <.001 1.19 [1.13, 1.25] <.001

Uninsured 1.70 [1.57, 1.84] <.001 1.30 [1.20, 1.41] <.001 1.23 [1.16, 1.32] <.001

Patients ≥ 65 years (n = 19 559)

Commercial [reference] — [reference] — [reference] —

Medicare 1.25 [1.18, 1.33] <.001 1.05 [0.99, 1.11] 0.14 1.02 [0.97, 1.07] .13

Abbreviations: HR, Hazards Ratio; CI, Confidence Interval.
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benefit from novel advances in cancer care and their survival 
outcomes have improved over time, while survival disparities 
are worsening for Medicaid patients.25

Our study has several limitations given its retrospective 
design and reliance on the content and accuracy of infor-
mation included in the NCDB. While we attempted to min-
imize the impact of measured confounders on our outcomes 
by using propensity score analysis, we were unable to ac-
count for several important unmeasured confounders such 
as adherence to treatment, referral patterns, patient prefer-
ence, and quality of care received. There may also be issues 
with misclassification of insurance type. Specifically, the 
diagnosis of cancer is a qualifying event for Medicaid with 
the eligibility date assigned as the date of diagnosis. Thus, 
patients can move from the uninsured to the Medicaid in-
sured group, potentially adversely affecting outcomes for 
the latter. As the NCDB does not provide information on 
the duration of insurance, and we are unable to distinguish 
between those who had Medicaid for many years vs those 
enrolled at the time of diagnosis. In addition, the NCDB 
captures a single primary payer, but some patients may 
have dual insurance coverage or may transition between 
insurance plans during treatment which would not be cap-
tured in the dataset. It is plausible that insurance status is a 
surrogate for the complex interplay between several socio‐
economic and cultural factors that are hard to completely 
account for in the current analyses. Additionally, our sur-
vival analysis is subject to length time and lead time bias 
as patients with commercial insurance are more likely to 
have a lower disease stage as well as might have their dis-
ease detected earlier even for the same stage than patients 
with noncommercial insurance. Despite these limitations, 
the NCDB is a valuable resource for studying rare cancers 
such as STS, and our overall findings are plausible and con-
cordant with prior work in this field.

In conclusion, we demonstrate rigorously and defini-
tively that insurance status is associated with differences in 
early diagnosis, receipt of neoadjuvant or adjuvant radiation 
therapy, and OS for patients with STS in the United States. 
These insurance related disparities are most prominent in 
Medicaid and uninsured patients <65 years of age. Further 
work evaluating insurance coverage quality as well as health-
care policies that lead to such disparities is warranted.
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