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Background: This study investigated demographic and socioeconomic factors
contributing to disparities in the time to treatment for rectal cancer. Subgroup
analysis based on age < 50 and > 50 was performed to identify differences in time
to treatment among young adults (age < 50) compared to older adults with
rectal cancer.

Methods: An analysis was performed using data from the National Cancer
Database, spanning from 2004 to 2019. The study encompassed 281,849
patients diagnosed with rectal cancer. We compared time intervals from
diagnosis to surgery, radiation, and chemotherapy, considering age, sex, race,
and socioeconomic variables. Analyses were performed for the entire cohort and
for two subgroups based on age (< 50 and > 50).

Results: Overall, Hispanic patients experienced longer times to surgery, radiation,
and chemotherapy compared to non-Hispanic patients (surgery: 94.2 vs. 79.1 days,
radiation: 65.0 vs. 55.6 days, chemotherapy: 56.4 vs. 47.8 days, all p < 0.001). Patients
with private insurance had shorter times to any treatment (32.5 days) compared to
those with government insurance or no insurance (30.6 and 32.5 days, respectively,
p < 0.001). Black patients experienced longer wait times for both radiation (63.4 days)
and chemotherapy (55.2 days) compared to White patients (54.9 days for radiation
and 47.3 days for chemotherapy, both p < 0.001). Interestingly, patients treated at
academic facilities had longer times to treatment in surgery, radiation, and
chemotherapy compared to those treated at comprehensive and community
facilities. When analyzed by age, many of the overall differences persisted despite
the age stratification, suggesting that these disparities were driven more by
demographic and socioeconomic variables rather than by age.
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Conclusion: Significant differences in the time to treatment for rectal cancer
have been identified. Hispanic patients, individuals lacking private insurance,
Black patients, and patients receiving care at academic facilities had the
longest times to treatment. However, these differences were largely unaffected
by the age (< 50 and > 50) subgroup analysis. Further investigation into the causes
of these disparities is warranted to develop effective strategies for reducing
treatment gaps and enhancing overall care for rectal cancer patients.
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Introduction

Colorectal cancer, ranking as the third most prevalent cancer
among both men and women in the United States (excluding skin
cancers), continues to be a major public health concern and is
occurring at increasing frequency among young adults (1-6). In
addressing the management of colorectal cancer, the National
Comprehensive Cancer Network (NCCN) advocates for an
individualized approach. For early-stage cases, the NCCN
advocates a personalized approach that incorporates surgery,
radiation therapy, and chemotherapy to address the unique needs
of each patient, taking into account comorbidities, functionality,
and frailty to determine how well the patient may tolerate any or all
of these therapies. In locally advanced stages, the NCCN
recommends a combination strategy, utilizing preoperative
chemoradiotherapy followed by surgery to enhance the likelihood
of a successful surgical resection with clear margins and minimized
morbidity. In the context of advanced or metastatic stages, the
NCCN emphasizes systemic chemotherapy as the primary
treatment option. Additionally, considerations for targeted
therapies and immune checkpoint inhibitors are advised in
specific cases (5). In 2023, the American Cancer Society predicts
that the United States will witness around 106,970 new cases of
colon cancer and 46,050 new cases of rectal cancer. Colorectal
cancer remains the third leading cause of cancer-related deaths
among both genders in the United States. Over the past few decades,
mortality rates associated with colorectal cancer have shown a
consistent decline in both men and women (1-4). However, with
the increasing incidence of rectal cancer among young adults,
timely diagnosis and treatment are essential to achieving good
outcomes for rectal cancer (7).

While there has been a decline in colorectal cancer mortality,
disparities in cancer treatment and prognosis persist (5, 6, 8).
Historically, overall survival among cancer patients has shown
disparities across various racial and ethnic groups, with Black
individuals experiencing the shortest overall survival compared to
Asians and Whites (9). Black patients diagnosed with colorectal
cancer at a younger age tend to receive delayed and suboptimal care
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compared to their White counterparts (10). Several factors,
including patients’ insurance coverage, financial status, and
demographic characteristics, contribute to longer time intervals to
treatment (11). Furthermore, demographic factors and
comorbidities explain only a small portion of this disparity,
whereas the type of health insurance coverage accounts for a
significant portion (28.6% for colon cancer and 19.4% for rectal
cancer). This suggests that enhancing access to healthcare could
potentially help reduce the disparities in cancer outcomes between
racial groups. Examining the socioeconomic and demographic
factors linked to longer times in initiating rectal cancer treatment,
this study aimed to identify disparities related to the time (in days)
to comprehensive cancer care (including surgery, radiation, and
chemotherapy), with particular emphasis on age-based disparities
(age < 50 and > 50). To our knowledge, this study represents the
largest cohort examining differences in time to treatment for rectal
cancer, particularly with respect to assessing disparities among
younger patients (age < 50). Shorter time to treatment of rectal
cancer has been shown by prior to studies to be associated with
improved survival outcomes (12, 13). Recognizing the importance
of addressing these disparities, efforts should be directed towards
narrowing the accessibility gap and ensuring timely access to
appropriate medical care for rectal cancer patients.

Patients and methods

We conducted a retrospective study using the National Cancer
Database (NCDB) between 2004 and 2019. Because the NCDB is a
nationally available, deidentified dataset, Institutional Review Board
approval was not required for our study, which focused on individuals
aged 18 and older who were eligible for inclusion. Patients with rectal
cancer, as defined as cancer located within 12 cm of the anal verge by
rigid proctoscopy (5), coded by the following ICD-O-3 codes (8140-
8148, 8200, 8260-8263, and 8480-8496), and staged according to the
American Joint Committee on Cancer (AJCC 6th and 7th edition)
guidelines, were included. Participants with missing information were
excluded from the analysis.
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Variables in the analysis included age (< 40, 40-50, 50-60, 60-70,
> 70), sex (male, female), race (White, Black, Native American,
Asian, other), Hispanic origin, insurance status (uninsured, private,
government), income (< $63,000 and > $63,000, as predetermined
by the NCDB based on neighborhood or zip code analysis),
treatment facility type (community, comprehensive, academic,
other also using predefined definitions from the NCDB), and
geographic location (rural, metropolitan, urban). Times to actual
treatment (surgery, chemotherapy, and/or radiation) were
computed and summarized. The NCDB records whether a patient
received these treatments, but does not indicate eligibility for
treatment in the cases where no treatment (i.e., surgery,
chemotherapy, and/or radiation) was received. The time to a
specific treatment (in days) was defined as when that treatment
was first received (e.g., receipt of chemotherapy as neoadjuvant,
adjuvant, or peri-operative).

Overall, the NCDB is thought to capture approximately 70% of
the cancer patients treated within the US for several cancer
malignancies (5, 14). Each site specific dataset contains over 200
variables, ranging widely from demographic, socioeconomic,
pathologic, and treatment related variables, including times to
treatment for first initial therapy as well as second and third line
therapies utilized commonly in the multidisciplinary approach to
rectal cancer. The NCDB has been utilized extensively by many
investigators, including our group, to analyze disparities in cancer
care across many different cancers (15-19).

Statistical analysis was performed using SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA). The clinical and demographic
characteristics among each treatment variable (time to any
treatment, time to surgery, time to radiation, and time to
chemotherapy) were summarized. The means and standard
deviations were provided for continuous variables and analyzed
using ANOVA. Analyses were performed for the entire cohort and
for the two subgroups based on age (age < 50 and > 50). The
threshold for statistical significance was set at a p-value of 0.05.

Results
Time to first treatment

The study sample for time to first treatment comprised 281,849
patients. Younger patients (under 40) experienced the shortest time,
averaging 25.3 days (Table 1). Wait times increased with age. White
patients had the shortest average waiting period (28.8 days),
followed by Asians (30.0 days), Black patients (31.5 days), and
Native Americans (32.9 days). Hispanic patients generally waited
longer (35.6 days) than non-Hispanic patients (28.8 days).
Academic institutions had the longest average wait times (33.5
days), while community facilities had a shorter average wait time of
26.6 days. Patients with private insurance waited an average of 26.5
days. When analyzed by age, many of these disparities persisted
regardless of the age subgroup (< 50 and = 50), as shown in Table 2.
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TABLE 1 Time (in days) to first treatment (including surgery,
chemotherapy, and/or radiation).

Mean P-

(SD) value

Age (years) <40 11012 25.3 (30.2) < 0.001
40-50 32744 27.3 (30.8)
50-60 73529 27.7 (35.1)
60-70 74160 30.0 (33.4)
> 70 90404 | 30.1 (34.8)

Sex Male 164914 29.8 (34.8) < 0.001
Female 116935 27.7 (32.7)

Race White 237077 28.5 (32.6) < 0.001
Black 28753 31.5 (40.3)
Native American 1204 32.9 (33.2)
Asian 8019 | 30.0 (39.2)
Other 4065 | 314 (41.2)

Hispanic Origin Yes 4728 | 35.6 (39.3) < 0.001
No 250871 28.8 (33.6)

Rural/Urban Metro 225803 28.7 (34.6) < 0.001
Urban 41626 29.6 (31.0)
Rural 5807 | 28.7 (28.5)

Insurance Not Insured 10702 | 32.5(47.2) < 0.001

Status

Private 124879 | 26.5 (30.7)
Government 140767 | 30.6 (35.1)
Unknown 5501 33.3 (38.2)

Income < $63,000 170743 29.4 (34.7) < 0.001
> $63,000 86817 | 27.5 (32.5)

Grade Well 29610 24.3 (35.4) < 0.001
Moderately 156751 31.2 (32.2)
Poorly 30167 29.9 (32.3)
Undifferentiated 3291 26.5 (27.5)

Stage 0 12807 11.3 (30.5) < 0.001
I 48276 | 25.5 (35.9)
i 47887 | 37.0 (31.2)
III 54361 36.8 (28.6)
v 34126 32.5(33.3)

Facility Type Community 26622 | 26.6 (31.9) < 0.001
Comprehensive 114782 26.6 (31.2)
Academic 90799 | 33.5(36.9)
Other =~ 38634 = 27.6 (35.7)

A total of 281,849 patients was eligible for analysis.
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TABLE 2 Time (in days) to first treatment (including surgery, TABLE 2 Continued
chemotherapy, and/or radiation), analyzed by age < 50 years and age >
50 years. P-

Age < 50 years value

Mean P-
Age < 50 years (»)] value 2231
(33.60)
Sex Male 24367 27.58 < 0.001
(31.04) 1 6477 3220
(25.74)
Female 19389 25.72
(30.14) 11 11235 33.61
(27.69)
Race White 35219 26.20 < 0.001
(28.30) v 6782 29.22
(28.88)
Black 5297 29.27
(38.79) Facility Type Community 2701 25.73 < 0.001
(34.86)
Native American 260 30.28
(30.98) Comprehensive 12580 24.20
(26.66)
Asian 1500 27.61
(30.95) Academic 12931 31.25
(32.81)
Other 952 30.88
(44.14) Other 4532 25.27
(31.83)
Hispanic Origin = Yes 1082 31.86 < 0.001
(33.81) Mean P-
Age > 50 years n (SD) value
No 37855 26.49
(30.11) Sex Male 140547 3012 <0.001
(35.34)
Rural/Urban Metro 35917 26.55 0.08
(30.74) Female 97546 28.09
(33.20)
Urban 5685 27.52
(29.45) Race White 201858 2889 <0.001
(33.33)
Rural 664 26.66
(25.04) Black 23456 32.04
(40.64)
Insurance Not Insured 3002 30.08 < 0.001
Status (33.75) Native American 944 33.58
(33.78)
Private 31814 25.22
(28.61) Asian 6519 30.59
(40.88)
Government 7852 30.96
(35.71) Other 3113 31.51
(40.23)
Unknown 1088 32.17
(35.56) Hispanic Origin | Yes 3646 36.67 < 0.001
(40.68)
Income < $63,000 25150 27.39 < 0.001
(31.67) No 213016 29.17
(34.13)
> $63,000 14510 25.19
(28.32) Rural/Urban Metro 189886 29.12 < 0.001
(35.25)
Grade Well 4609 22.80 < 0.001
(35.75) Urban 35941 29.96
(31.20)
Moderately 23763 28.82
(28.65) Rural 5143 28.99
(28.89)
Poorly 5207 27.94
(27.75) Insurance Not Insured 7700 33.47 < 0.001
Status (51.42)
Undifferentiated 547 23.84
(21.90) Private 93065 26.89
(31.35)
Stage 0 1354 9.97 < 0.001
(28.56) Government 132915 30.58
I 6186 (35.11)
(Continued) (Continued)

Frontiers in Oncology 04 frontiersin.org


https://doi.org/10.3389/fonc.2024.1327400
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Popp et al.

TABLE 2 Continued

Age < 50 years

Mean [P

Age > 50 years n (SD) value
Unknown 4413 33.63
(38.77)

Income < $63,000 145593 29.76 < 0.001
(35.19)
> $63,000 72307 27.94
(33.24)

Grade Well 25001 24.57 < 0.001
(35.34)
Moderately 132988 31.67
(32.79)
Poorly 24960 30.32
(33.14)
Undifferentiated 2744 26.97
(28.42)

Stage 0 11453 11.41 < 0.001
(30.70)
I 42090 25.93
(36.18)
I 41410 37.74
(31.94)
1T 43126 37.62
(28.71)
v 27344 33.34
(34.30)

Facility Type Community 23921 26.66 < 0.001
(31.56)
Comprehensive 102202 26.92
(31.75)
Academic 77868 33.81
(37.50)
Other 34102 27.89
(36.14)

A total of 281,849 patients was also eligible for analysis.

Differences in time to first treatment among patients in urban or
rural locations did not reach statistical significance among the age <
50 group (p = 0.08).

Time to surgery

The study sample for time to surgery included 233,332 patients.
Males waited longer for definitive surgery (83.2 days), while females
waited an average of 73.1 days (Table 3). Patients of Native
American origin had the longest waiting period (96.5 days),
followed by White patients (79.4 days), Asians (79.0 days), and
Black patients (74.9 days). Urban residents had longer intervals
(83.7 days) compared to metropolitan (77.8 days) and rural
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TABLE 3 Time (in days) to surgery.

Mean P-

(SD) value

Age (years) <40 9235 89.4 (81.3) < 0.001
40-50 27496 91.4 (79.6)
50-60 62724 | 82.2 (79.6)
60-70 62126 83.1 (78.0)
> 70 71751 66.6 (73.1)

Sex Male 136155 83.2 (78.8) < 0.001
Female 97177 73.1 (76.1)

Race White 196980 79.4 (76.5) < 0.001
Black 22759 | 74.9 (85.6)
Native American 984 96.5 (83.0)
Asian 6951 79.0 (80.7)
Other 3379 86.9 (85.5)

Hispanic Origin Yes 3787 94.2 (87.3) < 0.001
No 207758 79.1 (77.5)

Rural/Urban Metro 186902 77.8 (78.3) < 0.001
Urban 34419 | 83.7 (75.1)
Rural 4763 81.9 (72.7)

Insurance Not Insured 7735 99.1 (87.9) < 0.001

Status

Private 108952 81.1 (76.4)
Government 112574 75.8 (78.1)
Unknown 4071 | 745 (77.2)

Income < $63,000 139531 78.8 (77.5) < 0.001
> $63,000 73012 76.4 (77.0)

Grade Well 26784 58.0 (71.9) < 0.001
Moderately 133928 87.4 (76.4)
Poorly 23125 82.9 (75.6)
Undifferentiated 2752 70.0 (71.0)

Stage 0 12582 18.5 (41.8) < 0.001
I 45102 47.0 (58.2)
11 39629 121.2
(64.5)
111 45259 132.1
(63.9)
v 12029 132.1
(116.3)

Facility Type Community 20796 67.60 < 0.001
(74.0)
Comprehensive 95509 72.1 (72.8)
Academic 75030 90.5 (83.6)
Other 32762 | 77.1 (75.8)

A total of 233,332 patients was eligible for analysis.
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residents (81.9 days). Uninsured patients faced the longest waiting
time (99.1 days), while those with private insurance waited 81.1
days. Academic facilities had the lengthiest waiting period (90.5
days), compared to community facilities (67.6 days) and
comprehensive facilities (72.1 days). With regard to age-based
disparities (Table 4), no new differences were identified from the
overall cohort, and disparities within each variable all achieved
statistical significance.

Time to radiation

The study sample for time to radiation included 118,969
patients. Black patients had the longest waiting period (63.4
days), followed by Asians (59.7 days), White patients (54.9 days),
and Native Americans (50.2 days) (Table 5). Hispanic patients
generally waited longer (65.0 days) than non-Hispanic patients
(55.6 days). Patients with government insurance waited longer (57.4
days) than uninsured patients (56.3 days). Income levels did not
significantly affect the time to receive radiation treatment. These
findings were replicated with the subgroup age analysis as listed
in Table 6.

Time to chemotherapy

Lastly, the study sample for time to chemotherapy included
169,618 patients. Black patients had the longest time to
chemotherapy treatment (55.2 days), while Asians, Whites, and
Native Americans had shorter average waiting periods (49.7 days,
47.3 days, and 46.8 days, respectively) (Table 7). Patients of
Hispanic origin experienced longer times (56.4 days) compared to
their non-Hispanic counterparts (47.8 days). When analyzed by
age, these racial and ethnic differences persisted regardless of the age
subgroup (Table 8).

Discussion

Through our analysis, we have identified several socioeconomic
and demographic factors that were associated with longer time
intervals between the diagnosis and treatment of rectal cancer. The
time to first treatment for rectal cancer may be an important
interval when determining how the time interval of treatment
may impact patient outcomes. Some studies have reported that
longer diagnostic time intervals might not necessarily be associated
with a worse prognosis (20). One meta-analysis found that, in their
analysis of 40 studies involving over 20,000 patients, most studies
showed no link between time to the treatment of colorectal cancer
and survival rates (21). While survival rates may not be aftected,
however, early diagnosis and treatment remain critical as longer
times to treatment can have psychological ramifications for
patients. The uncertainty and anxiety linked to a postponed
diagnosis can cause distress for both patients and their families.
Survivors who perceive a diagnostic delay have been found to
experience higher levels of cancer-related distress (22). They may
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TABLE 4 Time (in days) to surgery, analyzed by age < 50 years and age >
50 years.

Age < 50 years

Sex Male 20171 97.08 < 0.001
(81.26)
Female 16560 83.39
(77.81)

Race White 29733 91.99 < 0.001
(78.34)
Black 4251 82.89
(87.91)
Native American 211 110.09
(91.98)
Asian 1320 91.10
(77.60)
Other 781 95.99
(84.38)

Hispanic Origin | Yes 858 103.49 < 0.001
(89.66)
No 31924 90.85
(79.36)

Rural/Urban Metro 30107 89.74 < 0.001
(80.09)
Urban 4772 96.03
(79.18)
Rural 564 93.47
(74.16)

Insurance Not Insured 2200 100.13 < 0.001
Status (84.10)
Private 27731 88.64
(77.18)
Government 6014 99.30
(89.87)
Unknown 786 80.72
(79.57)

Income < $63,000 20728 91.05 0.002
(80.68)
> $63,000 12444 88.29
(77.93)

Grade Well 4249 63.56 < 0.001
(75.62)
Moderately 20546 101.73
(76.76)
Poorly 3931 99.97
(79.32)
Undifferentiated 459 87.57
(80.53)

Stage 0 1336 19.51 < 0.001
(44.69)
1 5891 47.60
(59.48)

(Continued)
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TABLE 4 Continued

P-

Age < 50 years value
1I 5758 122.42
(57.06)
111 9864 134.29
(60.35)
v 2779 150.70
(114.14)

Facility Type Community 2145 80.36 < 0.001
(77.35)
Comprehensive 10650 82.72
(72.92)
Academic 10787 102.89
(85.45)
Other 3914 89.56
(77.22)

Mean P=

Age > 50 years n (SD) value

Sex Male 115984 80.78 < 0.001
(78.05)
Female 80617 71.02
(75.51)

Race White 167247 77.17 < 0.001
(75.96)
Black 18508 73.05
(84.96)
Native American 773 92.73
(80.07)
Asian 5631 76.10
(81.16)
Other 2598 84.13
(85.65)

Hispanic Origin = Yes 2929 91.50 < 0.001
(86.36)
No 175834 76.91
(76.99)

Rural/Urban Metro 156795 75.47 < 0.001
(77.78)
Urban 29647 81.75
(74.18)
Rural 4199 80.39
(72.34)

Insurance Not Insured 5535 98.73 < 0.001
Status (89.34)
Private 81221 78.46
(76.01)
Government 106560 74.47
(77.17)
Unknown 3285 73.02
(76.57)

(Continued)
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TABLE 4 Continued

P-
Age < 50 years value
Mean [P=
Age > 50 years n (SD) value
Income < $63,000 118803 76.67 < 0.001
(76.75)
> $63,000 60568 73.97
(76.57)
Grade Well 22535 56.96 < 0.001
(71.10)
Moderately 113382 84.85
(76.10)
Poorly 19194 79.45
(74.38)
Undifferentiated 2293 66.49
(68.38)
Stage 0 11246 18.38 < 0.001
(41.41)
I 39211 46.89
(58.04)
11 33871 121.04
(65.66)
11T 35395 131.46
(64.84)
v 9250 126.40
(116.34)
Facility Type Community 18651 66.18 < 0.001
(73.45)
Comprehensive 84859 70.71
(72.63)
Academic 64243 88.47
(83.15)
Other 28848 75.42
(75.49)

A total of 233,332 patients was also eligible for analysis.

also face challenges in terms of social support, as the prolonged
duration of the treatment process can strain relationships and create
a sense of isolation. These hurdles can have a profound effect on the
patient’s mental health and their ability to cope with the demands
associated with cancer diagnosis and treatment.

Notably, the ethnicity of the patients was associated with the
timing of when therapeutic interventions like radiation,
chemotherapy, and surgery were initiated. We found that
Hispanic patients had longer time intervals before receiving these
treatments compared to non-Hispanic patients, highlighting a
potential disparity in treatment timing across various treatment
modalities. Among young patients < 50, this finding persisted with
approximately the same length of time compared to those > 50.
Overall this may raise concern, especially in the context of the
substantial rise in colorectal cancer incidence among Hispanics
aged 50-59, while the incidence in other racial and ethnic groups
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TABLE 5 Time (in days) to radiation.

10.3389/fonc.2024.1327400

TABLE 6 Time (in days) to radiation, analyzed by age < 50 years and age

> 50 years.
P-
value
Age < 50 years
Age (years) <40 5391 53.5 (56.8) < 0.001
Sex Male 13096 52.35 < 0.001
40-50 | 17022 535 (56.8) (56.02)
50-60 | 33351 | 554 (55.8) Female 9317 55.12
57.87
60-70 33627 57.4 (58.9) ( )
R Whit 18727 52.54 < 0.001
570 | 29578 564 (53.3) ace e
(55.84)
Sex Male 72899 55.3 (56.9) < 0.001
Black 2149 59.23
Female = 46070 = 56.8 (55.4) (62.06)
Race White | 102823 = 549 (553) < 0.001 Native American 138 52.85
(47.87)
Black 9788 | 63.4 (65.2)
Asian 771 55.73
Native American 562 = 50.2 (45.3) (54.99)
Asian 3283 59.7 (55.4) Other 447 56.28
(58.59)
Other 1687 59.1 (58.1)
Hispanic Origin | Yes 556 61.50 = <0.001
Hispanic Origin Yes 2104 65.0 (60.7) < 0.001 (65.01)
No | 106208 = 55.6 (56.3) No 19526 5330
56.96
Rural/Urban Metro 92781 56.6 (57.9) < 0.001 ( )
Rural/Urb Met 18089 53.96 0.001
Urban | 19614  52.8 (49.1) ural/Urban etro
(57.52)
Rural 2747 51.1 (48.3
ur (48.3) Urban 3158 51.39
Insurance Not Insured 5036 56.3 (55.6) < 0.001 (53.35)
Status
Private | 58494 = 54.4 (56.1) Rural 374 45.20
(46.35)
Government 53307 = 57.4 (56.5)
Insurance Not Insured 1543 54.74 < 0.001
Unknown 2132 55.5(59.3) Status (57.28)
Income < $63,000 72272 55.4 (56.0) 0.032 Private 16671 5243
(55.40)
> $63,000 35337 56.2 (56.4)
Government 3704 57.48
Grade Well 8855 559 (532)  <0.001 (60.84)
Moderately 77759 56.3 (56.0) Unknown 495 55.82
68.34
Poorly 14048 59.0 (59.5) ( )
I X 12! 22 .82
Undifferentiated 1393 63.1 (61.0) neome < $63,000 903 >3 08
(56.77)
Stage 0 505 79.3 (80.1) < 0.001
> $63,000 7260 53.41
I 11178 70.0 (68.4) (56.73)
11 33243 453 (41.1) Grade Well 1586 53.14 0.002
(57.70)
111 40826 47.4 (40.8)
Moderately 14488 53.51
v 7137 89.6 (97.8) (54.51)
Facility Type Community 10367 | 55.4 (54.9) < 0.001 Poorly 2880 56.36
Comprehensive | 48381 | 53.5 (54.7) (64.03)
Academic 38362 59.4 (58.1) Undifferentiated 303 63.62
(69.36)
Other 16468 55.4 (56.9)
A total of 118,969 patients was eligible for analysis. (Continued)
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TABLE 6 Continued TABLE 6 Continued
P- P-
Age < 50 years value Age < 50 years value
Stage 0 69 71.75 | <0.001 Mean [P
(71.85) Age > 50 years n (SD) value
I 1633 66.19 Government 49603 57.41
(65.49) (56.11)
11 5188 41.18 Unknown 1637 55.40
(36.21) (56.33)
111 9198 45.07 Income < $63,000 59369 5591 0.011
(41.18) (55.84)
v 1833 95.74 > $63,000 28077 56.94
(98.02) (56.28)
Facility Type Community 1322 52.26 < 0.001 Grade Well 7269 56.44 < 0.001
(55.16) (52.11)
Comprehensive 6652 49.74 Moderately 63271 56.89
(52.87) (56.34)
Academic 6591 58.37 Poorly 11168 59.66
(62.50) (58.27)
Other 2457 51.28 Undifferentiated 1090 62.94
(50.79) (58.45)
Mean [P= Stage 0 436 80.51 | <0.001
Age > 50 years n (SD) value (81.34)
Sex Male 59803 5590 < 0.001 I 9545 70.66
(57.03) (68.85)
Female 36753 57.18 il 28055 46.10
(54.74) (41.89)
Race White 84096 5547 | <0.001 111 31628 48.12
(55.16) (40.61)
Black 7639 64.61 v 5304 87.52
(65.99) (97.63)
Native American 424 49.38 Facility Type Community 9045 55.80 < 0.001
(44.40) (54.87)
Asian 2512 60.92 Comprehensive 41729 54.14
(55.52) (55.00)
Other 1240 60.05 Academic 31771 59.62
(57.95) (57.12)
Hispanic Origin = Yes 1548 66.28 < 0.001 Other 14011 56.11
(58.99) (57.91)
No 86682 56.11 A total of 118,969 patients was also eligible for analysis.
(56.17)
has remained stable (20). Language barriers, which can impede
Rural/Urb Met 74692 5721 < 0.001 . . .
Hraan e (58.02) effective communication between healthcare providers and
Hispanic patients, may be a key element exacerbating this
Urban 16456 53.10 disparity (23). The quality of physician-patient communication
(48.23) P quality of phy: p
has been closely linked to language, with one study showing that
Rural 2373 ( 52‘02 Spanish-speaking patients expressed lower levels of satisfaction with
48.56 L . ;
the communication they received (23). Factors such as diverse
Insurance Not Insured 3493 56.92 | <0.001 cultural beliefs, immigration status, and limited access to
Stat 54.78 . . . .
as (54.78) healthcare due to lack of insurance further may hinder Hispanic
Private 41823 55.16 patients’ ability to seek and receive proper healthcare (24).
(56.32) The time to initiate treatment for rectal cancer also was

(Continued) associated with the patient’s racial background. Across all
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TABLE 7 Time (in days) to chemotherapy.

Mean P-

(SD) value

Age (in years) < 40 7646 41.6 (40.0) < 0.001
40-50 23413 43.9 (49.4)
50-60 46145 | 47.5 (47.9)
60-70 47325 50.0 (52.1)
> 70 45089 50.2 (46.8)

Sex Male 103634 47.9 (47.4) 0.005
Female 65984 48.6 (50.8)

Race White 144939 47.3 (48.4) < 0.001
Black 15673 552 (54.3)
Native American 794 | 46.8 (37.0)
Asian 4459 49.7 (41.9)
Other 2441 49.5 (46.0)

Hispanic Origin Yes 3109 56.4 (53.7) < 0.001
No 151242 47.8 (47.4)

Rural/Urban Metro 133360 48.5 (50.4) < 0.001
Urban = 27063 47.0 (42.8)
Rural 3819 | 44.8 (37.2)

Insurance Not Insured 8074  49.3 (55.3) < 0.001

Status

Private 78323 45.5 (45.5)
Government 79693 | 50.5 (51.1)
Unknown 3528 49.5 (48.2)

Income < $63,000 104051 48.6 (51.1) < 0.001
> $63,000 50100 47.0 (45.2)

Grade Well 11753 49.4 (51.2) < 0.001
Moderately 103494 = 49.2 (48.5)
Poorly 21692 47.8 (43.5)
Undifferentiated 2115 = 50.5 (43.1)

Stage 0 709 66.7 (91.8) < 0.001
I 14182 62.7 (70.1)
11 40688 44.9 (39.2)
111 49780 44.1 (36.6)
v 30127 41.4 (40.0)

Facility Type Community 15756 | 48.2 (48.6) < 0.001
Comprehensive 68044 = 46.4 (45.2)
Academic 55549 | 51.2 (47.6)
Other 22623 47.9 (62.5)

A total of 169,618 patients was eligible for analysis.
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TABLE 8 Time (in days) to chemotherapy, analyzed by age < 50 years
and age > 50 years.

Age < 50 years

Sex Male 18129 4241 | <0.001
(41.43)
Female 12930 44.62
(54.40)

Race White 25594 42.35 < 0.001
(47.34)
Black 3299 50.47
(49.21)
Native American 196 45.72
(39.11)
Asian 1008 41.53
(32.69)
Other 659 45.48
(44.65)

Hispanic Origin | Yes 808 51.63 < 0.001
(52.90)
No 26901 42.76
(46.81)

Rural/Urban Metro 25194 43.65 0.023
(48.84)
Urban 4273 42.62
(40.58)
Rural 508 38.37
(30.75)

Insurance Not Insured 2397 46.55 = < 0.001
Status (43.92)
Private 22124 41.84
(48.50)
Government 5746 47.52
(43.53)
Unknown 792 44.96
(46.25)

Income < $63,000 18135 44.36 < 0.001
(51.47)
> $63,000 9959 41.21
(41.14)

Grade Well 2058 43.81 0.24
(41.97)
Moderately 18948 44.34
(50.28)
Poorly 4394 42.78
(43.35)
Undifferentiated 440 42,42
(34.17)

(Continued)
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TABLE 8 Continued TABLE 8 Continued
P- P-
Age < 50 years value Age < 50 years value
Stage 0 106 6290 = <0.001 Mean [P
(56.57) Age > 50 years n (SD) value
I 2079 60.43 Government 73947 50.77
(65.16) (51.59)
1I 5990 40.54 Unknown 2736 50.81
(35.94) (48.73)
1 10701 39.98 Income < $63,000 85916 4952 <0.001
(34.85) (50.93)
v 6343 37.04 > $63,000 40141 48.46
(35.28) (46.02)
Facility Type Community 1888 4425 | <0.001 Grade Well 9695 50.57 0.002
(53.38) (52.91)
Comprehensive 8973 41.19 Moderately 84546 50.25
(39.53) (48.08)
Academic 9322 46.74 Poorly 17298 49.08
(44.14) (43.49)
Other 3230 42.94 Undifferentiated 1675 52.63
(77.66) (44.89)
Mean [P= Stage 0 603 67.31 | <0.001
Age > 50 years n (SD) value (96.66)
Sex Male 85505 49.03 0.08 I 12103 63.13
(48.54) (70.89)
Female 53054 49.51 I 34698 45.65
(49.87) (39.67)
Race White 119345 4836 | <0.001 111 39079 45.18
(48.55) (36.92)
Black 12374 56.41 v 23784 4252
(55.56) (41.05)
Native American 598 47.15 Facility Type Community 13868 48.79 = <0.001
(36.25) (47.86)
Asian 3451 52.03 Comprehensive 59071 47.19
(43.95) (45.98)
Other 1782 51.03 Academic 46227 52.11
(46.36) (48.20)
Hispanic Origin = Yes 2301 58.03 = <0.001 Other 19393 48.76
(53.82) (59.53)
No 124341 48.90 A total of 169,618 patients was also eligible for analysis.
(47.40)
treatment modalities, except for surgery, Black patients experienced
Rural/Urb Met 108166 49.67 | <0.001 o . . .
e e (50.70) significantly longer intervals before receiving their first treatment
compared to White patients, which was found regardless of the age
Urban 22790 47.78 subgroup analysis. Our results align with Robbins et al.’s findings,
group Y g &
(43.09) . .
which showed that even after controlling for colorectal cancer
Rural 31 (45‘8(; screening and diagnosis rates, longer time intervals in receiving
38.00 . . .
adjuvant therapy could still be observed among Black patients (21).
Insurance Not Insured 5677 5039 <0.001 This may imply that factors beyond screening and diagnosis could
Stat 59.44 . . . o
as (5544 be associated with longer times to administration of necessary
Private 56199 46.97 adjuvant therapies in Black patients. This could be attributed in
(44.16) part to a potential disparity in specialist consultations between

(Continued) Black and White patients. Black patients have been shown to have
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lower rates of consultation with medical oncologists and surgical
oncologists compared to Whites (25). Disparities in cancer
consultations carry consequences, particularly with respect to
timely access to essential treatments such as surgery and
chemotherapy. The absence of adequate referrals to specialists
may lead to insufficient consideration of multimodality therapy
(26). Many cancer cases require a combination of treatments,
including surgery, chemotherapy, and radiation therapy. When
Black patients experience lower rates of consultation, the
opportunity to discuss and implement comprehensive
multimodality therapy plans may be missed. This can affect the
overall quality of care and the chances of achieving the best possible
treatment outcomes. Moreover, it is important to note that the
underlying mechanisms responsible for this disparity are complex
and warrant further investigation. Efforts should be focused on
understanding and addressing the barriers that contribute to the
delayed initiation of treatment among Black patients. This may
involve interventions to improve access to healthcare services,
increase awareness and education about the importance of early
treatment, and promote culturally sensitive care to ensure equitable
and timely delivery of adjuvant therapies.

We also identified an association between the patient’s income
level and the time intervals in rectal cancer treatment. Across all
treatment modalities, except for radiation, individuals with an
annual income below $63,000 experienced longer time intervals
before receiving their initial rectal cancer treatment compared to
their counterparts with incomes surpassing this threshold. The
proportions of patients making < $63,000 and > $63,000 were
very similar between the age < 50 and > 50 subgroups, and both age
groups < $63,000 experienced similar time intervals. This
observation may be influenced by various factors, such as
affordability challenges in paying health insurance premiums,
difficulties in applying for Medicaid, postponing physician visits
due to high co-pays, declining diagnostic testing due to cost, and
concerns about work interference, all of which may be
disproportionately more burdensome on younger patients (26).
While our study does not provide causal association between
income and time to treatment, these findings may underscore a
need for interventions aimed at rectifying potential imbalances and
ensuring equitable healthcare outcomes for all patients, regardless
of their socioeconomic status.

It is vital that healthcare providers and policymakers collaborate
to institute reforms that address the socioeconomic barriers faced
by patients with lower incomes. This may include implementing
policies that expand access to affordable healthcare coverage,
subsidizing treatment costs for economically disadvantaged
individuals, and fostering partnerships with community
organizations to bridge the financial gap. By proactively
addressing the link between income and longer times to
treatment, we can work towards a healthcare landscape that
prioritizes accessibility and equity, ensuring that individuals of all
income levels have equitable opportunities to receive timely and
life-saving rectal cancer treatment.

Beyond factors like race/ethnicity and socioeconomic status, the
type of healthcare facility where patients receive treatment may also
contribute to treatment disparities. When considering all types of
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treatment, individuals undergoing rectal cancer treatment at
academic institutions had longer time intervals before their initial
treatment compared to those treated at comprehensive and
community facilities. Similar findings were yielded by
Schmerhorn et al. in their study conducted on breast cancer
patients. The research revealed that longer time intervals to
treatment in breast cancer treatment were primarily linked to the
decision to receive care at academic institutions (11). Factors such
as educational level, comorbidity burden, and insurance status
accounted for 11%, 8%, and 13% of the variation in treatment
timing among Black, Hispanic, and other non-White patients,
respectively (11).

Additionally, the timing of a patient’s initial rectal cancer
treatment was associated with their insurance status. In every
treatment type, our results showed that individuals with private
insurance experienced shorter waiting times for treatment
compared to those without insurance or relying on government
insurance. This aspect of our research highlights the influence of
diverse insurance coverage on healthcare results, revealing that
patients with private insurance experience expedited access to
treatments for rectal cancer, while individuals lacking insurance
or reliant on government insurance encounter prolonged time
intervals. Younger patients would not be expected to have of
Medicare, which is most often based on age > 65 years old.
Indeed, in our analysis, most patients under 50 had private
insurance. But there were still a few thousand patients < 50 who
were uninsured, and those patients also experienced longer wait
times similar to the cohort as a whole.

Within the differences we have identified in the mean times to
treatment for rectal cancer, it is also interesting to note that similar
differences were identified in the variances (standard deviations) of
many comparisons. For example, minority patients, including Black
and Hispanic patients, had wider treatment time distributions than
White and non-Hispanic patients. It may be the case that
underrepresented patients are more likely to experience greater
variability in their time to treatment. In addition, treatment at
academic facilities overall had the high variance in time to
treatment. However, it may have been the case that patients who
received care at academic centers tended to have more advanced
disease and required additional workup, which would have
prolonged the timing of initial treatment. Thus, it important to
note that limitations in the NCDB and our analysis preclude
forming any causal associations among the differences that
we observed.

Indeed, it is crucial to bear in mind that the data available in the
NCDB has specific limitations, necessitating further in-depth
analysis. Our study, being retrospective and based on a
comprehensive examination of a large database, was subject
several constraints, including error in data input. The reliability
and generalizability of our findings may also be compromised by
missing data, which was excluded. In addition, while many of the
results were found to be statistically significant, likely because of the
large cohort of patients, not all of the differences in time intervals
would be expected to be clinically significant. We have highlighted
the largest differences in time intervals, but many other differences
were identified that were under 10 days. These differences would be
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less likely to be associated with suboptimal care than potentially
longer time to treatment differences. The NCDB is also limited in
distinguishing time intervals between multimodal treatment. Times
to treatment overall represent time to the first treatment, but are not
organized based on the steps in multidisciplinary care.

In conclusion, our study brings attention to differences in the
time to rectal cancer treatment among different demographic and
socioeconomic variables. While exploratory, the results of our study
provides some insight into a large number of factors that are
associated with the timely initiation of treatment for rectal cancer.
When assessed by age, younger patients with rectal cancer overall
were found to have similar differences to the older subgroup,
suggesting that these disparities were driven more by demographic
and socioeconomic variables rather than by age. Additional obstacles,
such as affordability challenges in paying health insurance premiums,
applying for Medicaid, high co-pays, and concerns about work
interference, may also exist and were not specifically captured by
our analysis. Nonetheless, healthcare and policy professionals should
prioritize awareness of these factors and actively support rectal cancer
patients, ensuring they receive adequate care and treatment.
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