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Abstract

Background

Disparities in colorectal cancer screening have been documented among people with intel-
lectual and developmental disabilities (IDD). However, surgical outcomes in this population
have yet to be studied. The present work aimed to evaluate the association of IDD with out-
comes following colorectal cancer resection.

Methods

All adults undergoing resection for colorectal cancer in the 2011-2020 National Inpatient
Sample were identified. Multivariable linear and logistic regression models were developed
to examine the association of IDD with risk factors as well as outcomes including mortality,
complications, costs, length of stay (LOS), and non-home discharge. The study is limited by
its retrospective nature and did not capture disease staging or time of diagnosis.

Results

Among 722,736 patients undergoing colorectal cancer resection, 2,846 (0.39%) had IDD.
Compared to patients without IDD, IDD patients were younger and had a higher burden of
comorbidities. IDD status was associated with increased odds of non-elective admission
(AOR 1.40 [95% CI 1.14—1.73]) and decreased odds of treatment at high-volume centers
(AOR 0.64 [95% CI 0.51-0.81]). Furthermore, IDD patients experienced significantly greater
LOS (9 vs 6 days, p<0.001) and hospitalization costs ($23,500 vs $19,800, p<0.001) relative
to neurotypical patients. Upon risk adjustment, IDD was significantly associated with 2-fold
increased odds of mortality (AOR 2.34 [95% CI 1.48-3.71]), 1.4-fold increase in complica-
tions (AOR 1.41 [95% CI 1.15—-1.74]), and 6.8-fold increase in non-home discharge (AOR
6.83[95% Cl 5.46-8.56)).
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Conclusions

IDD patients undergoing colorectal cancer resection experience increased likelihood of non-
elective admission, adverse clinical outcomes, and resource use. Our findings highlight the
need for more accessible screening and patient-centered interventions to improve quality of
surgical care for this at-risk population.

Introduction

Intellectual and developmental disabilities affect over 3 million people in the United States and
have been associated with increased risk for colorectal cancer [1-3]. Individuals with IDD face
higher rates of physical and mental health issues, adverse social determinants of health includ-
ing poverty and social isolation, and barriers to adequate communication [4-6]. The combina-
tion of both individual and structural-level inequities impedes access to optimal cancer care
and often leads to late-stage diagnoses [7]. Screening for early detection of colorectal cancer
contributes to improved survival but is underutilized among patients with IDD compared to
the general population [8].

Surgical resection is the standard treatment for colorectal cancer, and disparities in colorec-
tal surgical care have been well-documented. Differences in timely progression to surgery,
operative approach, and complication rates following colorectal cancer resection have been
reported based on race and ethnicity, socioeconomic status, and insurance status [9, 10]. How-
ever, literature on surgical care among the IDD population is scarce. A recent study on emer-
gent general surgery demonstrated delayed presentation and inferior outcomes among IDD
patients compared to neurotypical patients [11]. Another study on kidney transplantation
reported lower rates of evaluation and transplant among individuals with IDD, suggesting sys-
temic discrimination [12]. In the context of colorectal cancer surgery, studies on IDD are lack-
ing and a deeper understanding of disparities in outcomes is warranted to improve quality of
surgical care for this at-risk population.

The present work used a nationally representative cohort of patients undergoing resection
for colorectal cancer to evaluate the association of IDD with patient, operative, and hospital
characteristics. In addition, we analyzed in-hospital clinical and financial outcomes following
resection. We hypothesized that patients with IDD would have significantly increased odds of
mortality, complications, costs, and length of stay.

Methods

This was a cross-sectional study using the 2011-2020 National Inpatient Sample (NIS). Main-
tained by the Healthcare Cost and Utilization Project (HCUP), the NIS is the largest publicly
available all-payer inpatient database in the United States [13]. Using robust survey weighting
algorithms, the NIS provides accurate estimates for approximately 97% of all US hospitaliza-
tions. Due to the de-identified nature of the NIS, this study was deemed exempt from full
review by the Institutional Review Board at the University of California, Los Angeles (accessed
January 18, 2024).

All adult patients (>18 years) with a diagnosis of colon or rectal cancer undergoing colect-
omy (right, transverse, left, sigmoid, total) or rectal resection were identified using relevant
International Classification of Diseases 9th/10th Revision (ICD-9/10) diagnosis and procedure
codes (S1 Table). Patients with IDD were identified based on the presence of ICD-9/10
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diagnosis codes for intellectual disability, pervasive developmental disorders, cerebral palsy, or
Down syndrome (S1 Table). Patient and hospital characteristics including age, sex, race,
income quartile, primary payer, admission type, and hospital region and teaching status were
defined using the HCUP Data Dictionary [13]. Records with missing data for admission type,
age, sex, race, income, payer, or mortality were excluded from further analysis.

Comorbidities such as diabetes, hypertension, obesity (defined as BMI > 30), coronary
artery disease, chronic pulmonary disease, and chronic liver disease were identified using
ICD-9/10 diagnosis codes (S1 Table). The Elixhauser Comorbidity Index, a validated compos-
ite of 30 comorbidities, was additionally used to quantify the overall burden of chronic condi-
tions [14]. Presence of bowel obstruction, minimally invasive operative approaches
(laparoscopic and robotic), and ostomy procedures were also captured using ICD-9/10 codes.
Hospitals were stratified into low-, medium-, and high-volume tertiles based on annual institu-
tional case volume of colorectal resection.

In order to examine overall morbidity, postoperative complications were analyzed both
individually and as a composite of cerebrovascular (stroke), thromboembolic (deep vein
thrombosis, pulmonary embolism), cardiac (cardiac arrest, myocardial infarction), respiratory
(respiratory failure, prolonged mechanical ventilation, pneumonia), renal (acute kidney
injury), and infectious (sepsis, abscess, wound infection) complications as well as hemorrhage
using previously validated codes (S1 Table) [15]. Hospitalization costs were calculated from
charges using hospital-specific cost-to-charge ratios and were inflation-adjusted to the 2020
Patient Health Care Index [16]. The primary outcome of interest was in-hospital mortality,
while complications, costs, length of stay (LOS), and non-home discharge were also examined.

Categorical and continuous variables are reported as frequencies (%) and medians with
interquartile range (IQR) and were compared using the Pearson’s chi-square and Mann-Whit-
ney U tests, respectively. Multivariable mixed regression models were developed to evaluate
the association of IDD with risk factors and outcomes of interest. Variable selection was per-
formed by applying the Least Absolute Shrinkage and Selection Operator (LASSO), a regulari-
zation method that enhances model generalizability by minimizing overfitting and collinearity
between independent variables [17]. The regression shrinkage incorporating adaptive penalty
weights using LASSO has demonstrated high prediction accuracy with application to regres-
sion models by managing bias and variance trade-off in the selection of pertinent independent
variables [18]. In order to examine whether the disparity in adverse events varied over time,
interaction terms between year of admission and IDD were included in the multivariable logis-
tic regression model to analyze risk-adjusted temporal trends. As previously described, the use
of an interaction term computes the difference in predicted probabilities of adverse events
between patients with and without IDD while holding at each consecutive year, ultimately cal-
culating the difference in differences over the study period [19]. Regression results are reported
as adjusted odds ratios (AOR) for dichotomous and beta coefficients (B) for continuous vari-
ables with 95% confidence intervals (95% CI). Statistical significance was set at o = 0.05. All
statistical analyses were performed using Stata 16.1 (StataCorp, College Station, TX).

Results

Among 722,736 patients who underwent resection for colorectal cancer, 2,846 (0.39%) had a
diagnosis of IDD. Patients with IDD were younger compared to those without IDD (59 vs 68
years, p<0.001, Table 1). Furthermore, a greater proportion of IDD patients underwent an
operation before the age of 45, when colorectal cancer screening is recommended for average-
risk adults (15.3 vs 5.0%, p<0.001). The IDD cohort was less commonly female and more fre-
quently publicly insured (Table 1). Compared to neurotypical patients, IDD patients had a

PLOS ONE | https://doi.org/10.1371/journal.pone.0308938  August 27, 2024 3/12


https://doi.org/10.1371/journal.pone.0308938

PLOS ONE

Intellectual disability in colorectal cancer surgery

Table 1. Patient, operative and hospital characteristics among adults who underwent resection for colorectal cancer, stratified by diagnosis of intellectual or devel-

opmental disability (IDD). IQR: Interquartile range.

Parameter No IDD (n = 719,890) IDD p-value
(n =2,846)
Age (years, median, IQR) 68 [58-78] 59 [51-67] <0.001
Resection before age 45 5.0 15.3 <0.001
Female sex (%) 49.6 42.1 <0.001
Race (%) 0.01
White 74.6 75.6
Black 11.2 14.2
Hispanic 7.9 6.5
Asian 3.3 1.6
Other 3.0 2.1
Income Quartile (%) <0.001
Fourth (highest) 22.5 16.2
Third 24.7 23.8
Second 26.3 27.2
First (lowest) 26.5 32.8
Payer Status (%) <0.001
Private 30.9 8.5
Medicare 57.5 77.0
Medicaid 7.0 13.8
Uninsured 2.4 0.2
Other 2.1 0.5
Comorbidities (%)
Elixhauser Comorbidity Index (median, IQR) 3 [2-5] 4[3-5] <0.001
Diabetes 23.9 18.0 <0.001
Hypertension 58.9 44.0 <0.001
Obesity 15.4 13.3 0.17
Coronary artery disease 14.5 5.4 <0.001
Chronic lung disease 14.7 11.6 0.04
Chronic liver disease 4.4 2.6 0.04
Presence of bowel obstruction (%) 8.7 14.4 <0.001
Non-elective admission (%) 323 46.8 <0.001
Minimally invasive approach (%) 40.5 329 <0.001
Type of Resection (%) <0.001
Right colectomy 52.6 45.2
Transverse colectomy 5.7 5.8
Left colectomy 9.8 10.3
Sigmoid colectomy 20.2 26.8
Total colectomy 2.4 4.5
Rectal resection 9.3 7.3
Ostomy procedure (%) 14.3 18.0 0.01
Hospital Operative Volume Status (%) <0.001
Low volume 33.4 44.6
Medium volume 33.8 29.9
High volume 32.7 25.5
Hospital Region (%) <0.001
Northeast 18.9 23.6
Midwest 20.8 24.8
(Continued)
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Table 1. (Continued)

Parameter

South
West

Hospital Teaching Status (%)
Non-metropolitan
Metropolitan non-teaching

Metropolitan teaching
https://doi.org/10.1371/journal.pone.0308938.t001

No IDD (n = 719,890) IDD p-value
(n = 2,846)
40.3 38.1
20.0 13.6
0.004
9.3 13.2
27.8 28.2
63.0 58.6

higher Elixhauser Comorbidity Index (4 vs 3, p<0.001). Patients with IDD more commonly
presented with bowel obstruction (14.4 vs 8.7%, p<0.001) and non-elective admission (46.8 vs
32.3%, p<0.001) and less commonly had minimally invasive operations (32.9 vs 40.5%,
p<0.001, Table 1). In addition, IDD patients more frequently had an ostomy procedure (18.0
vs 14.3%, p = 0.01) and treatment at low-volume hospitals (44.6 vs 33.4%, p<0.001, Table 1).
On sensitivity analysis, although rectal resection and total colectomy most frequently required
an ostomy, only right colectomy showed statistically significant higher ostomy rates among
adults with IDD (8.5 vs 5.1%, p = 0.01, S2 Table).

Following multivariable risk adjustment for the factors tabulated in Table 2, IDD patients
were of significantly younger age (AOR 0.90 [95% CI 0.89-0.91]) and had nearly 7-fold
increased likelihood of resection before the age of 45 (6.85 [4.76-9.86], Table 2). In addition,
patients in the IDD cohort had lower odds of being female (AOR 0.74 [95% CI 0.62-0.89],
Table 2). IDD status was associated with a 1.4-fold increase in odds of non-elective admission
(AOR 1.40 [95% CI 1.14-1.73], Table 2). In addition, IDD was associated with increased odds
of undergoing sigmoid colectomy relative to right colectomy (AOR 1.37 [95% CI 1.11-1.71]),
while there was no significant association between IDD and ostomy creation (Table 2). Com-
pared to low-volume centers, medium- (AOR 0.76 [95% CI 0.61-0.95]) and high-volume
(AOR 0.64 [95% CI 0.51-0.81]) centers were significantly less likely to treat IDD patients
(Table 2).

Clinical and financial outcomes are shown in Table 3. Relative to neurotypical patients,
IDD patients had significantly greater rates of in-hospital mortality (3.7 vs 1.9%, p = 0.003),
perioperative complications (29.9 vs 21.0%, p<0.001) which were primarily respiratory (16.1
vs 7.6%, p<0.001) and infectious (11.4 vs 7.0%, p<0.001), as well as non-home discharge (39.8
vs 17.5%, p<0.001). Furthermore, the IDD cohort experienced significantly increased LOS (9
vs 6 days, p<0.001) and hospitalization costs ($23,500 vs $19,800, p<0.001). Following risk
adjustment for the factors in Table 2, IDD status remained associated with over 2-fold greater
odds of mortality (AOR 2.34 [95% CI 1.48-3.71]) and 1.4-fold increased odds of any complica-
tion (AOR 1.41 [95% CI 1.15-1.74]) particularly respiratory (Table 4). In addition, IDD was
significantly associated with a +2.1-day increment in LOS (95% CI 1.5-2.7) and nearly 7-fold
greater odds of non-home discharge (AOR 6.83 [95% CI 5.46-8.56], Table 4). Of note,
adjusted rates of major adverse events, a composite of mortality and complications, remained
greater among the IDD group over the study period with no significant trends over time
(S1 Fig).

Discussion

Using a nationally representative cohort of patients undergoing colorectal cancer resection,
the present study examined the association of IDD with risk factors as well as in-hospital
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Table 2. Patient, operative, and hospital characteristics associated with intellectual and developmental disability
among patients undergoing resection for colorectal cancer. Model C-statistic: 0.88. Ref: Reference. AOR: Adjusted
odds ratio. CI: Confidence interval.

Parameter AOR [95% CI] p-value
Age (per year) 0.90 [0.89-0.91] <0.001
Resection before age 45 6.85 [4.76-9.86] <0.001
Female sex (ref: male) 0.74 [0.62-0.89] 0.001
Race

White Ref

Black 0.84 [0.64-1.09] 0.19

Hispanic 0.72 [0.51-1.03] 0.07

Asian 0.67 [0.35-1.28] 0.22

Other 0.52 [0.27-0.99] 0.05
Payer Status

Private Ref

Medicare 30.8 [21.4-44.4] <0.001

Medicaid 4.59 [3.15-6.69] <0.001

Uninsured 0.19 [0.03-1.39] 0.10

Other 0.86 [0.26-2.82] 0.80
Comorbidities

Elixhauser Comorbidity Index 1.05[0.99-1.11] 0.12

Diabetes 0.80 [0.62-1.02] 0.07

Hypertension 0.76 [0.61-0.94] 0.01

Obesity 0.81 [0.61-1.08] 0.15

Coronary artery disease 0.46 [0.32-0.66] <0.001
Presence of bowel obstruction 1.25[0.96-1.64] 0.10
Non-elective admission 1.40 [1.14-1.73] 0.002
Minimally invasive approach 0.98 [0.81-1.19] 0.86
Type of Resection

Right colectomy Ref

Transverse colectomy 1.18 [0.81-1.72] 0.39

Left colectomy 0.96 [0.70-1.30] 0.78

Sigmoid colectomy 1.37 [1.11-1.71] 0.004

Total colectomy 1.20 [0.76-1.89] 0.46

Rectal resection 0.96 [0.66-1.39] 0.83
Ostomy procedure 0.81 [0.63-1.04] 0.10
Hospital Operative Volume Status

Low volume Ref

Medium volume 0.76 [0.61-0.95] 0.02

High volume 0.64 [0.51-0.81] <0.001
Hospital Region

Northeast Ref

Midwest 0.88 [0.68-1.15] 0.35

South 0.70 [0.53-0.89] 0.004

West 0.49 [0.36-0.67] <0.001
Hospital Teaching Status

Non-metropolitan Ref

Metropolitan non-teaching 0.90 [0.67-1.22] 0.51

Metropolitan teaching 0.88 [0.66-1.17] 0.39

https://doi.org/10.1371/journal.pone.0308938.t002
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Table 3. Unadjusted clinical and financial outcomes stratified by diagnosis of intellectual or developmental disability (IDD) among patients undergoing colorectal

cancer resection. IQR: Interquartile range.

Outcome No IDD (n = 719,890) IDD p-value
(n = 2,846)

In-hospital mortality (%) 1.9 3.7 0.003

Complications (%)
Respiratory 7.6 16.1 <0.001
Infectious 7.0 11.4 <0.001
Cerebrovascular 0.4 0.7 0.23
Thromboembolic 1.4 1.6 0.78
Cardiac 1.5 1.2 0.58
Renal 10.1 7.7 0.06
Hemorrhagic 1.0 0.4 0.10
Any complication 21.0 29.9 <0.001

Length of stay (days, median, IQR) 6 [4-10] 9 [5-14] <0.001

Cost ($1000s, median, IQR) 19.8 [13.9-29.6] 23.5 [16.0-35.6] <0.001

Non-home discharge (%) 17.5 39.8 <0.001

https://doi.org/10.1371/journal.pone.0308938.t003

clinical and financial outcomes. Compared to patients without IDD, IDD patients underwent
operations at a significantly younger age, were less likely to be treated at high-volume centers,
and had increased odds of non-elective admission. Notably, patients with IDD faced signifi-
cantly greater rates of mortality, postoperative complications, LOS, hospitalization costs, and
non-home discharge relative to neurotypical patients. Several of these findings warrant further
discussion.

We found that IDD patients were more likely to receive operations at ages below the screen-
ing threshold, suggesting the need for earlier colorectal cancer screening in the IDD popula-
tion. Prior literature on IDD patients with cancer reported over a third (36%) of underlying
causes of deaths to be gastrointestinal cancers, half of which were colorectal and anal cancers
[20]. While our study cohort did not record a higher prevalence of obesity defined as BMI
>30, previous studies have shown people with IDD have higher rates of sedentary behavior
and obesity relative to the general population, both of which are recognized risk factors for

Table 4. Adjusted outcomes associated with intellectual or developmental disability among patients undergoing
colorectal cancer resection.

Outcome AOR or 8 [95% CI] p-value
In-hospital mortality 2.34[1.48-3.71] <0.001
Complications (%)
Respiratory 2.18 [1.70-2.80] <0.001
Infectious 1.24 [0.93-1.66] 0.14
Cerebrovascular 2.31 [0.86-6.25] 0.10
Thromboembolic 0.85 [0.44-1.66] 0.64
Cardiac 0.88 [0.41-1.88] 0.74
Renal 0.67 [0.48-0.94] 0.02
Hemorrhagic 0.35 [0.09-1.40] 0.14
Any complication 1.41 [1.15-1.74] 0.001
Length of stay (days) +2.13 [1.53-2.74] <0.001
Cost ($) +1400 [-400-3100] 0.12
Non-home discharge 6.83 [5.46-8.56] <0.001

https://doi.org/10.1371/journal.pone.0308938.t004
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colorectal cancer [3, 21]. Moreover, the IDD population is especially susceptible to social vul-
nerability factors that likely contribute to greater risk of developing colorectal cancer and
receiving late diagnoses, including poverty, unemployment, social isolation, and housing inse-
curity [22-24]. These factors, in addition to increased physical and mental health comorbidi-
ties, cumulatively increase cancer risk in people with IDD and limit the timeliness and quality
of oncologic care [6, 25]. Ensuring adequate communication between providers and IDD
patients is crucial and often needs to be facilitated by surrogate healthcare decision-makers as
well as trusted caregivers [26]. Individualized patient-centered care is warranted for this vul-
nerable population with consideration of the degree of IDD, BMI, functional status, caregiver
support, and living conditions.

IDD patients were more frequently treated at low-volume hospitals, likely due to social bar-
riers such as lower income and impaired access to experienced centers [18]. Historically built
distrust of the healthcare system also plays a major role, as a systematic review of IDD patient
experiences revealed an overarching fear of hospital encounters, institutional discrimination,
delays in care, as well as reliance on caregivers for advocacy against negative stigma [27]. Of
note, the inverse volume-outcome relationship in colorectal cancer surgery has been well-doc-
umented and is consistent with the inferior outcomes observed among those with IDD [28].
Our findings highlight a need for improved health policy and provider training regarding
more equitable evaluation and care for patients with IDD [29]. Recent health delivery system
innovations, such as the Developmental Disabilities Health Services’ Medical Home and Uni-
versity of Rhode Island’s Living Rite Centers, have streamlined care coordination to provide
integrated primary care, mental health, and specialty medical care including neurology in the
home and community settings [30]. Both models were associated with a reduction in ED visits
and hospitalizations among IDD patients. Further integration of surgical care into these mod-
els and the creation of specialized, interdisciplinary centers of excellence may be crucial to
improving access to care and outcomes among IDD patients with colorectal cancer. Moreover,
health passports providing key information about how IDD individuals communicate, medical
history, and support needs may help reduce barriers in access to high-quality care and were
first introduced in the UK in 1990 and recently modified for use in the US in 2011 [31]. Legis-
lation is crucial in the implementation of disability awareness training and supported decision
making, as promoted by the United Nations Convention on the Rights of Persons with Dis-
abilities [32]. Yet access to specialist health services and assistive devices for people with IDD is
particularly low among low and middle income countries [33]. Global programs to improve
access to affordable assistive technology, community-based models of healthcare delivery, and
expansion of health coverage for IDD patients have been promoted by the World Health Orga-
nization to improve outcomes and mitigate catastrophic health expenditures [33].

IDD was significantly associated with non-elective admission, which may be a manifesta-
tion of delayed diagnosis and surgical treatment [34]. Individuals with IDD generally present
at advanced stages of cancer [6, 7, 20]. A recent UK population-based study found that almost
half (45%) of cancers among IDD patients were diagnosed at stage IV [20]. Variations in abili-
ties to communicate among patients with IDD may also cause providers to overlook warning
symptoms, thus delaying diagnosis and allowing cancer to progress without treatment [35,
36]. Notably, people with IDD have been shown to have significantly lower likelihood of
undergoing preventive health screenings [37]. Adherence to screening guidelines may be chal-
lenging due to lack of accessible information and poor understanding of the screening process.
Providing visual guides with images of how to complete fecal occult blood tests may particu-
larly benefit individuals with IDD [8]. Interventions such as modified pain assessment tools,
adaptive communication devices, transportation services, and additional support with cancer
navigators should be made accessible to IDD patients, caregivers and providers [36-39].
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Practical strategies to improve oncologic care for people with IDD include increasing clinic
visit time and incorporating level of ability, overall health, and goals of care into advanced care
directives and routine documentation by providers [7].

Respiratory complications were significantly increased among IDD patients compared to
neurotypical patients. An estimated 15% of adults with IDD experience difficulty with eating,
drinking, and swallowing [40]. These patients are at greater risk of aspiration and pulmonary
infection during mealtime, which may be particularly exacerbated after gastrointestinal sur-
gery. As IDD conditions such as cerebral palsy show increasing survival rates into adulthood,
adult pulmonologists and critical care providers often lack experience with this patient popula-
tion [41]. Preoperative evaluation of swallow function and adjusting perioperative diet appro-
priately with mealtime support is warranted to decrease risk of postoperative respiratory
complications. In addition, patients with severe IDD are known to have higher baseline end-
tidal CO, and increased risk of respiratory illness due to kyphoscoliosis and increased psychi-
atric medication use [42]. Knowing baseline end-tidal CO, and oximetry data may help guide
management with individualized perioperative care plans. Implementing postoperative proto-
cols such as prolonged respiratory monitoring and care coordinator consults may also be ben-
eficial for patients with IDD [11].

The present study has several limitations due to its retrospective nature and use of adminis-
trative data. The NIS does not capture outpatient information such as colorectal cancer screen-
ing or preoperative evaluation. In addition, granular clinical data including time of cancer
diagnosis, cancer staging, and anatomic or physiologic complexity of each procedure were
unable to be assessed, which may be confounding factors. Earlier time to diagnosis would
allow for a more comprehensive cancer care plan including neoadjuvant therapy if necessary,
which may increase feasibility of resection and explain the improved outcomes among patients
without IDD [43]. In addition, individuals with IDD generally present at more advanced stages
of cancer, which may underlie the increased rate of mortality and complications [6, 7, 20]. Fur-
ther investigation is necessary to identify modifiable risk factors and determine whether inade-
quate preoperative screening and evaluation or institutional discrimination regardless of
staging or time of diagnosis are greater contributors to adverse outcomes among IDD patients.
The clinical and financial endpoints analyzed were limited to the duration of admission and
long-term outcomes such as readmissions and reoperations were not available. Admission
from non-home facility was not captured in the NIS, thus potentially overestimating rates of
non-home discharge. Furthermore, the IDD cohort included adults with varying levels of IDD
severity, which may impact the risk for adverse outcomes [44]. ICD coding is influenced by
provider and center practices among participating hospitals in the NIS, and the transition
from ICD-9 to ICD-10 may also introduce variations in coding. In particular, the observed
prevalence of obesity was much lower than prior reported estimates at 30% in the IDD popula-
tion, suggesting underutilization of BMI coding [21]. Due to the low prevalence of IDD, our
study cohort was relatively small in sample size. Nevertheless, the proportion of colorectal can-
cer resection patients with IDD was similar to the proportion previously reported in other sur-
gical studies [11, 12]. Despite these limitations, we utilized the largest all-payer inpatient
database and robust statistical methods to enhance the generalizability of our findings at the
national level.

Conclusions

The present study used a nationally representative database to demonstrate that IDD was asso-
ciated with younger age, non-elective admission, and treatment at lower-volume centers
among patients undergoing colorectal cancer resection. Furthermore, patients with IDD
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experienced significantly increased mortality, complications, and resource use relative to neu-
rotypical patients. The disproportionate burden of adverse clinical and financial outcomes
highlights a particularly vulnerable population and emphasizes the critical need to improve
colorectal cancer care for individuals with IDD. Given the persistent disparity in major adverse
events over the past decade, systematic approaches to eliminate disparities in colorectal cancer
screening and optimize surgical outcomes among patients with IDD are warranted.
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