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Abstract

Background—Alzheimer’s Disease and Related Dementias (ADRD) may result in poor surgical 

outcomes. The current study aims to characterize the risk of ADRD on outcomes for patients 

undergoing colorectal surgery.

Methods—Colorectal surgery patients with and without ADRD from 2007-2017 were identified 

using electronic health record-linked Medicare claims data from two large health systems. 

Unadjusted and adjusted analyses were performed to evaluate postoperative outcomes.

Results—5,926 patients (median age 74) underwent colorectal surgery of whom 4.8% (n=285) 

had ADRD. ADRD patients were more likely to undergo emergent operations (27.7% vs. 

13.6%, p<0.001) and be discharged to a facility (49.8% vs 28.9%, p<0.001). After multi-variable 
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adjustment, ADRD patients were more likely to have complications (61.1% vs 48.3%, p<0.001) 

and required longer hospitalization (7.1 vs 6.1 days, p=0.001).

Conclusions—The diagnosis of ADRD is an independent risk factor for prolonged 

hospitalization and postoperative complications after colorectal surgery.
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Introduction

Alzheimer’s Disease and Related Dementias (ADRD) comprise a broad range of cognitive 

memory deficits that may result in poor clinical outcomes particularly for patients 

undergoing surgery.1-6 Dementia and cognitive impairment can lead to functional decline, 

postoperative delirium, and poor rehabilitation potential after surgery.3,7,8 In advanced 

cases, ADRD results in higher health care expenditures and requires significant care giver 

and institutional support.9-11 In general, patients with ADRD are more likely to undergo 

emergent surgery and are more likely to transition to nursing home after hospitalization than 

patients without ADRD.12 However, it is not well understood if an impairment in cognitive 

function adversely impacts recovery after colectomy. With an aging population in the United 

States, patients with ADRD will become more common and decisions around colorectal 

surgery will need to account for the impact of dementia on surgical risk, postoperative 

recovery, and resources required to ensure optimal surgical outcomes.13

Colorectal procedures are among the most common inpatient operations in adults.14,15 

While multiple studies have demonstrated that major abdominal operations can be safely 

performed in older adults, worse postoperative outcomes are associated with increasing 

age.16,17 When examining surgical outcomes for nursing home patients, of whom 64% 

Clark et al. Page 2

Am J Surg. Author manuscript; available in PMC 2024 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



have a diagnosis of ADRD, postoperative complications are significantly more common 

compared to community-dwelling patients (32% vs 13%).18,19 In addition, nursing home 

residents undergoing colon cancer surgery have a one year postoperative mortality over 

50%.7 It is not clear if the poor outcomes see in older institutionalized patients is due to 

ADRD or other factors such as comorbidities; in addition, the majority of persons with 

ADRD live at home and prior studies of nursing home patients may not be representative of 

the majority of patients with dementia undergoing colorectal surgery.20

The current study aims to measure associations between ADRD and postoperative 

condition-specific outcomes for patients undergoing elective and emergent colorectal 

operations using a large multi-institutional dataset. We hypothesize that patients with 

preoperative ADRD undergoing colectomy will have worse postoperative outcomes 

compared with patients without preoperative ADRD.

Materials & Methods

Patient Selection

Patient cohort selection is outlined in Figure 1 flow chart. All patients over 65 years 

old who underwent colorectal surgery (ICD-9 and ICD-10 procedure codes available in 

Appendix) were identified using electronic health record (EHR)-linked Medicare claims 

data from two major health care networks, Wake Forest Baptist Health (WFBH) in Winston-

Salem, North Carolina and Mass General Brigham (MGB) in Boston, Massachusetts, 

from January 1, 2007 to October 1, 2017. To enable linkage with Medicare claims data, 

patients were required to be enrolled in Medicare at time of inpatient encounter. The 

EHR-linked Medicare claims data is based on the PCORI Common Data Model (CDM) 

and contains rich clinical data including patient demographics, inpatient and outpatient 

encounters, procedures, diagnoses, medications, and test results.21-23 The PCORI CDM 

enables merging of complex and often heterogenous datasets from multiple independent 

healthcare organizations. Elective and emergency colorectal surgery requiring inpatient 

admission were included. Patients were excluded if they were missing admission date or 

discharge date or with invalid date information. Patients without principal diagnosis were 

removed. Patients transferred from an outside hospital also were excluded to avoid potential 

mis-categorization of admission type, as well as to avoid unknown biases associated with the 

transfer and indication for transfer.24-26 The both the MGB and Atrium Health Wake Forest 

Baptist Institutional Review Boards approved the study.

Study Variables

Patient demographics and clinical characteristics included: age, sex, race, encounter 

diagnoses, in-hospital procedures, length of stay, postoperative outcomes, discharge 

destination, and mortality. To evaluate comorbidity burden, an Elixhauser comorbidity score 

was assigned to each patient using the van Walraven et al. comorbidity algorithm and was 

based on diagnoses at time of operation.27,28

The primary outcome measure was postoperative mortality based on vital status and date 

of death recorded in the EHR at time of discharge, 30-days and 90-days from operation. 
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In-hospital mortality was defined as death during the index hospitalization. Vital status was 

missing for 207 (3.5%) patients.

Secondary outcomes included postoperative length of stay (number of days from date of 

operation to date of discharge), discharge location, readmission due to any cause (within 30 

days and 90 days of index operation), and postoperative complications. Discharge location 

was defined as expired in hospital, facility, home, hospice, or other. Prolonged length 

of stay was defined as length of stay greater than six (6) days which was the median 

length of stay for the entire study cohort. Postoperative complications were determined 

using ICD-9 or ICD-10 diagnosis and procedure codes at time of discharge from index 

operation, 30-days, and 90-days. The number of complications was defined as the total 

number of unique postoperative complication diagnosis and procedure codes documented 

at the outcome time point of interest (discharge, 30-day, or 90-days). Complications 

were organized into eight diagnostic subtypes (intraoperative, wound, infection, renal and 

urinary, pulmonary, gastrointestinal, and cardiovascular) and two procedural subtypes (blood 

product transfusion and postoperative re-intervention).29 Centers for Medicare and Medicaid 

Services (CMS) General Equivalence Mappings (GEMS) were used to map ICD-9 to 

respective ICD-10 diagnosis and procedure codes.30,31 Emergent operation was defined as 

having an emergency room encounter within one day of the admission.

Definition of a Colorectal Operation

Type of colorectal operation was defined using previously described categories determined 

by ICD-9 and ICD-10 procedure codes (Appendix).32-34 Categories included abdominal 

perineal resection, colostomy with or without colectomy, laparoscopic partial colectomy, 

open partial colectomy, other rectal, pull through, or total colectomy. For patients who 

underwent multiple colorectal procedures during the index operation, each procedure code 

combination was independently reviewed and categorized into a specific type of colorectal 

operation based on the more complex or more invasive procedure.

Indication for the colorectal operation was based on the discharge diagnosis at the index 

admission using previously described ICD-9 diagnosis codes.32-34 ICD-9 indication codes 

were mapped to respective ICD-10 diagnosis codes as described above. For encounters 

with multiple potential indications, each combination of diagnosis codes was independently 

reviewed and categorized based on expert opinion.

Additional procedures were defined as any procedure occurring after the date of the index 

colorectal operation and prior to discharge for the hospital.

Definition of the Alzheimer's Disease and Related Dementias (ADRD)

Patients with ADRD were identified using a validated algorithm with high sensitivity 

and specificity of identifying ADRD patients in a Medicare beneficiary population.35 

This algorithm uses ICD-9 and ICD-10 diagnosis codes from on all prior inpatient 

and outpatient encounters as well as the index hospitalization to identify patients with 

ADRD (Appendix).35 Patients diagnosed with ADRD after discharge, non-specific cognitive 

impairment, and reversible cognitive impairment were not classified as having preoperative 

ADRD.
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Statistical Analysis

Statistical analyses were conducted independently at MGB and WFBH per data 

use agreement and in accordance with the STROBE statement (https://www.strobe-

statement.org). For each study site, continuous data, median and standard error were 

calculated by using quantile regression.36 For categorical data, proportions were calculated 

for each category. Unadjusted results from these two separate site analyses were then 

combined to conduct a multi-health system analysis. Medians from two sites were combined 

using optimal unrestricted weighted least squares for meta-analyses.37 Frequencies from 

two sites were combined by adding up counts in each category and two-sided Person chi-

square tests or Fisher’s exact tests were performed to evaluate the unadjusted associations 

for categorical variables. Unadjusted analysis was performed examining postoperative 

outcomes including length of stay, mortality, and readmission. For adjusted analyses, multi-

variable analyses within site were performed. The model adjusted for sex, age, Elixhauser 

comorbidity score and emergency operation. Optimal weighted least square regressions were 

conducted to combine adjusted results from the two sites. Per the data use agreement, if the 

number count was less than 11, the data are reported as < 11 with redaction of total number. 

All analyses were performed using SAS 9.4 (SAS, Cary, NC).

Results

Sample Characteristics

A total of 5,926 patients (median age 74, 57.7% female) who underwent colorectal 

operations were included in the study cohort. Of these, 285 (4.8%) had a diagnosis of 

ADRD (Table 1). Nearly all patients 5,746 (97.0%) had at least one comorbidity. Patients 

with ADRD were more likely to have multiple comorbidities and significantly more likely 

to have congestive heart failure, cardiac arrhythmia, valvular heart disease, peripheral 

vascular disease, hypertension, coronary artery disease, chronic obstructive pulmonary 

disease, diabetes, and chronic kidney disease (all p < 0.05). Overall, the median Elixhauser 

comorbidity index for patients with ADRD was slightly higher than patients without ADRD 

(14.0 vs 11.2, p=0.008).

Cancer was the most common indication for colorectal operation (40.7%, n = 2,412) 

overall (Table 1). Indication for operation varied significantly between patients with and 

without ADRD (p < 0.05). Cancer operation was slightly less common with patients with 

ADRD than patients without ADRD (33.7% vs 41.1%, p<0.001). Operations for obstruction, 

prolapse, vascular complications, or bleeding were 2.5 times more common in patients with 

ADRD (22.5%, n = 64) compared with patients without ADRD (9.0%, n = 507).

Number of procedures ranged from one to six (e.g., colon resection and liver resection) 

during the index operation with 89.9% (n = 5,325) of patients having only one procedure. 

For patients with more than one procedure during the index operation, there was no 

difference between patients with ADRD (8.1%, n = 23) vs patients without ADRD (10.3%, 

n = 578) (p = 0.235). However, during the entire hospital admission, additional procedures 

were more frequent in patients with ADRD (23.3%, n = 60) vs patients without ADRD 
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12.9%, n = 730) (p < 0.001). See Appendix Table 4 for most common additional procedures 

by frequency.

Emergent colorectal operations were significantly more common for patients with ADRD 

(27.7%, n = 79) vs patients without ADRD (13.6%, n = 765) (p < 0.001). Partial colectomy 

was the most common operation (75.0%, n = 4,446) with the majority being an open partial 

colectomy (56.0%, n = 3,316). Colostomy with or without colectomy and total colectomy 

represented a small portion of all colorectal operations (7.0%, n = 411) but represented 

significantly larger proportion of emergency colorectal operations (13.6%, n = 115) (p < 

0.001).

Unadjusted Outcomes

In-hospital mortality overall was 4.1% (n = 193), with 5.0% (n = 11) in patients with ADRD 

vs 4.0% (n= 182) without ADRD (p = 0.482). 30-day mortality overall was 4.5% (n = 212), 

with 7.3% (n = 16) in patients with ADRD vs 4.3% (n = 196) without ADRD (p = 0.045). 

90-day mortality overall was 7.9% (n = 376) with 14.1% (n = 31) in patients with ADRD vs 

7.6% (n = 345) without ADRD (p = 0.001).

Total number of in-hospital complications ranged from 0 to 7 with 48.9% (n=2,896) of 

patients having at least one complication (Table 2). For patients with ADRD, 61.1% (n = 

174) had at least one in-hospital complication compared with 48.3% (n = 2,722) without 

ADRD (p < 0.001). At least one complication occurred within 30-days of operation for 

59.6% (n = 3,531). 71.2% (n = 203) of patients with ADRD had a complication within 

30-days of operation compared with 59.0% (n = 3,328) of patients without ADRD (p < 

0.001). At least one complication occurred within 90-days of the operation for 64.5% (n 

= 3,821) of patients. 73.7% (n = 210) of patients with ADRD had a complication within 90-

days of operation compared with 64.0% (n = 3,611) of patients without ADRD (p < 0.001). 

Patients with ADRD had significantly more postoperative infections; renal, pulmonary, and 

gastrointestinal complications, and required more blood transfusions than patients without 

ADRD (all p < 0.05) (Table 2).

Overall median length of stay was 6 days (SE 0.06). Length of stay was significantly longer 

for patients with ADRD vs. without ADRD (7.1 days vs 6.1 days, p =0.001). Discharge 

destination was different for patients with ADRD. Discharge to facility occurred overall in 

29.9% (n = 1,773) of patients with 49.8% (n = 142) in patients with ADRD vs 28.9% (n = 

1,631) without ADRD (p < 0.001). 30-day readmission was overall 15.7% (n = 893) with 

23.0% (n = 62) in patients with ADRD vs 15.3% (n = 831) without ADRD (p < 0.001). 

90-day readmission was overall 23.0% (n = 1,309) with 28.5% (n = 77) in patients with 

ADRD vs 22.7% (n = 1,232) without ADRD (p = 0.027).

Adjusted outcomes

Multi-variable adjusted analysis of postoperative outcomes was performed to account for 

risk factors associated with worse postoperative outcomes (Tables 3). In-hospital, 30-day, 

and 90-day mortality were similar for patients with and without ADRD (all p > 0.05). 

ADRD was associated with a prolonged length of stay (> 6 days) (OR 1.50, 95% CI 1.14 

- 1.20, p = 0.004). ADRD was also associated with an increased risk of postoperative 
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complication (OR 1.32, CI 1.00 - 1.73, p = 0.049) and 30-day readmission (OR 1.57, 

CI 1.16-2.12, p = 0.004). Details of the adjusted analysis for length of stay, mortality, 

complications, and readmission are provided in the Appendix.

Discussion

In this current study of patients undergoing colorectal surgery, in-hospital, 30-day, and 

90-day mortality did not differ between patients with ADRD and patients without, yet 

patients with ADRD experienced far greater morbidity. Over 60% of patients with ADRD 

had at least one complication, were more likely to have prolonged hospitalization, and were 

more likely to be discharged to a facility. While previous reports have also demonstrated 

poor postoperative outcomes for ADRD patients undergoing surgery, this is the first large 

multi-institutional study to evaluate adverse events in patients with dementia undergoing 

both elective and emergent colorectal operations.1,2,4,6-13

Short-term, 30-day and 90-day, mortality was nearly two times more common in patients 

with ADRD in unadjusted analyses; but, after adjusting for risk factors, ADRD was not 

associated with increased mortality. The current study results are similar to a Norwegian 

study of colorectal surgery patients with memory impairment. In this small study of 182 

patients, memory impairment was not associated with an increased risk of complication 

or short-term mortality.38 Consistent with prior studies, the current found that advanced 

age, comorbidities, and emergent operation were significant risk factors for increased 

postoperative pmortality.17,39,40

Nearly a third (27.7%) of patients with ADRD underwent an emergent colorectal operation 

compared with 13.6% of patients without ADRD. Colorectal operations for cancer and 

diverticulitis were the common indications for both patients with and without ADRD. 

However, prolapse, bleeding, vascular disease, and obstruction, were more common among 

ADRD patients and likely explains the larger proportion of ADRD patients undergoing 

emergent surgery. Understanding the disproportionate number of patients with ADRD 

undergoing emergent operations warrants further investigation particularly if the operation 

is associated with increased postoperative complications. The higher proportion of emergent 

operations in patients with ADRD may align with patient and caregiver long-term goals 

of improving quality of life or potential achieving some palliation while assuming short-

term postoperative complication risks. Unfortunately, the current study was not designed to 

evaluate patient and provider goals associated with the operation.

In the current study, 4.8% of patients undergoing colorectal surgery had a preoperative 

diagnosis of ADRD. This is significantly lower than the prevalence of ADRD among the 

general population of older adults but similar to prior studies of surgery patients.13,35,40,41 

In a clinical chart review of Medicare beneficiaries from 2016-2018, 7% of all patients 

were found to have ADRD.35 In analysis of Premier Healthcare Database, an all-payer, 

hospital-based, administrative and billing database, overall 6.4% of patients were found to 

have diagnosis of ADRD and for surgical patients only 3.4% had a diagnosis of ADRD.13 

Neuman et al. evaluated outcomes for surgical treatment of colon cancer in older patients 

using SEER-Medicare linked database.40 In the Neuman et al. study, the prevalence of 
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ADRD for patients undergoing colectomy for cancer was only 1.8% compared with 6.1% 

for those who did not undergo resection.40 In a study by Raji et al., 10% of all colon cancer 

patients were found to have a diagnosis of ADRD.41 For patients with colorectal disease, 

our study and others indicate that a proportion of patients with ADRD will never undergo 

colorectal surgery where an operation may have been beneficial. Clinical outcomes along 

with the financial and emotional burden of this untreated population of ADRD patients with 

colorectal disease remains unknown.

The strength of the current study is that it is the first comprehensive evaluation of 

colorectal operations patients in patients over 65 years old with ADRD. We now have a 

better understanding of surgical indications, type of operation, and expected postoperative 

outcomes in ADRD patients undergoing a major colorectal operation. In developing 

management guidelines and recommendations regarding surgical decision making for 

ADRD patients, this is only the beginning. Findings in this study will help build a 

foundation for guidelines, such as the American College of Surgeons Geriatric Surgery 

Verification program.42 The current study indicates that patients with ADRD need careful 

preoperative optimization including focused efforts on management of comorbidities (e.g. 

chronic kidney disease, COPD), preoperative discussion of discharge destination, and 

education regarding prolonged recovery (i.e. significantly longer hospitalization). Programs 

focused on after discharge telemedicine and in-home assessments may help prevent 

readmissions in this high-risk population.43,44

The current study has several limitations. First, severity and etiology of ADRD could not 

be assessed due to limitations of the dataset. Severity of ADRD may significantly impact 

postoperative outcomes and disposition after surgery. While the study was not designed 

to investigate the intent of surgery, disease severity may also have influenced who was 

offered surgery and the decision to proceed with surgery. Second, the current study did not 

evaluate the impact of postoperative delirium on outcomes. Prior studies report that patients 

with cognitive impairment are two times more likely to develop postoperative delirium.45 

Third, it is possible the study cohort does not represent all ADRD patients; however, prior 

sensitivity and specificity studies indicate that patients with ADRD can be identified using 

the methods applied in the current study.46 Expansion of the study cohort to a large dataset, 

such Medicare claims data, may be address these limitations. Lastly, admission source was 

missing for most of the study cohort preventing an analysis of the impact of admission 

source (home vs nursing facility) on postoperative outcomes and discharge destination.

Conclusions

In conclusion, colorectal surgery patients with ADRD are older, have multiple 

comorbidities, and are more likely to require emergent operations. Additionally, after 

adjusting for risk factors associated with worse postoperative outcomes, patients with 

ADRD undergoing colorectal operations require longer postoperative length of stay, are 

more likely to be readmitted, and are more likely to have postoperative complications.
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Highlights:

• Dementia may complicate recovery after colorectal surgery.

• Multi-variable analysis of 5,926 patients was performed using a large dataset.

• Dementia was associated with worse outcomes after elective and emergent 

colorectal surgery.
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Figure 1. 
Study Cohort Selection
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Table 1.

Patient Characteristics with and without Alzheimer’s Disease and Related Dementias (ADRD)

 

Variable Overall
N=5,926

No ADRD
N=5,641

ADRD
N=285

p-
value

Age, years, median (SE) 73.6 (0.13) 73.3 (0.12) 80.0 (0.58) <0.001

Female Sex, No. (%) 3,419 (57.69) 3,245 (57.53) 174 (61.05) 0.240

White, No. (%) 5,238 (88.39) 4,989 (88.44) 249 (87.37) 0.581

Emergency Operation, No. (%) 844 (14.24) 765 (13.56) 79 (27.72) <0.001

Type of Operation, No. (%) 0.004

  APR* - 193 (3.42) <11

  Colostomy with or without colectomy 216 (3.64) 202 (3.58) 14 (4.91)

  Laparoscopic Partial Colectomy 1,130 (19.07) 1,094 (19.39) 36 (12.63)

  Open Partial Colectomy 3,316 (55.96) 3,135 (55.58) 181 (63.51)

  Other Rectal 787 (13.28) 759 (13.46) 28 (9.82)

  Pull through - 74 (1.31) <11

  Total Colectomy 195 (3.29) 184 (3.26) 11 (3.86)

Indication, No. (%) <0.001

  Cancer 2,412 (40.70) 2,316 (41.06) 96 (33.68)

  Cancer, Other Site 866 (14.61) 849 (15.05) 17 (5.96)

  Diverticular Disease 739 (12.47) 701 (12.43) 38 (13.33)

  Benign Neoplasm - 412 (7.30) -

  Obstruction 213 (3.59) 188 (3.33) 25 (8.77)

  Inflammatory Bowel Disease - 163 (2.89) <11

  Prolapse 159 (2.68) 136 (2.41) 23 (8.07)

  Perforation or Fistula 188 (3.17) 174 (3.08) 14 (4.91)

  Vascular or Bleeding 199 (3.36) 183 (3.24) 16 (5.61)

  Infection 222 (3.75) 205 (3.63) 17 (5.96)

  Other 337 (5.69) 314 (5.57) 23 (8.07)

Elixhauser Score, median (SE) 11.24 (0.27) 11.24 (0.28) 14.00 (1.01) 0.008

Additional Procedures During Index Admission, No. (%) <0.001

  None 5,136 (86.67) 4,911 (87.06) 225 (78.95)

  One 388 (6.55) 352 (6.24) 36 (12.63)

  More than One 402 (6.78) 378 (6.70) 24 (8.42)

Note: If count less than 11, the count is reported as < 11 and total is redacted per the data use agreement.

*
APR, abdomino-perineal resection
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Table 2.

Postoperative Outcomes for Patients with and without Alzheimer’s Disease and Related Dementias (ADRD)

 

Variable Overall
N=5,926

No ADRD
N=5,641

ADRD
N=285

p-value

Length of Stay, median (SE), Days, missing = 0 6.13 (0.06) 6.13 (0.06) 7.08 (0.28) 0.001

Length of Stay > 6 days, No. (%) 2,721 (45.92) 2,549 (45.19) 172 (60.35) <0.001

Mortality

  In-Hospital 235 (3.97) 220 (3.90) 15 (5.26) 0.250

  30-day 279 (4.71) 256 (4.54) 23 (8.07) 0.006

  90-day 468 (7.90) 427 (7.57) 41 (14.39) <0.001

Readmission**

  30-day 893 (15.69) 831 (15.33) 62 (22.96) <0.001

  90-day 1,309 (23.00) 1,232 (22.73) 77 (28.52) 0.027

Discharge Location, No. (%)* <0.001

  Expired 235 (3.97) 220 (3.90) 15 (5.26)

  Facility 1,773 (29.92) 1,631 (28.91) 142 (49.82)

  Home 3,517 (59.35) 3,425 (60.72) 92 (32.28)

  Hospice - 31 (0.55) <11

  Other - 146 (2.59) -

  Missing 207 (3.49) 188 (3.33) 19 (6.67)

In-Hospital Complications, n (%)

  Intraoperative Complication 260 (4.39) 246 (4.36) 14 (4.91) 0.658

  Wound Complication - 171 (3.03) <11 0.829

  Postoperative Infection 1,403 (23.68) 1,306 (23.15) 97 (34.04) <0.001

  Renal Complication 660 (11.14) 602 (10.67) 58 (20.35) <0.001

  Pulmonary Complication 562 (9.48) 518 (9.18) 44 (15.44) <0.001

  GI Complication 817 (13.79) 762 (13.51) 55 (19.30) 0.006

  Cardiovascular Complication 425 (7.17) 398 (7.06) 27 (9.47) 0.123

  Systemic Complication - 56 (0.99) <11 0.217

  Blood Transfusion 1,276 (21.53) 1,196 (21.20) 80 (28.07) 0.006

  Postoperative Intervention 425 (7.17) 400 (7.09) 25 (8.77) 0.283

30-day Complications, n (%)

  Intraoperative Complication 341 (5.75) 322 (5.71) 19 (6.67) 0.498

  Wound Complication 480 (8.10) 451 (8.00) 29 (10.18) 0.188

  Postoperative Infection 2,100 (35.44) 1,958 (34.71) 142 (49.82) <0.001

  Renal Complication 879 (14.83) 809 (14.34) 70 (24.56) <0.001

  Pulmonary Complication 1003 (16.93) 928 (16.45) 75 (26.32) <0.001

  GI Complication 1,346 (22.71) 1,260 (22.34) 86 (30.18) 0.002

  Cardiovascular Complication 731 (12.34) 688 (12.20) 43 (15.09) 0.148
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Variable Overall
N=5,926

No ADRD
N=5,641

ADRD
N=285

p-value

  Systemic Complication 210 (3.54) 198 (3.51) 12 (4.21) 0.533

  Blood Transfusion 1,153 (19.46) 1,085 (19.23) 68 (23.86) 0.054

  Postoperative Intervention 439 (7.41) 420 (7.45) 19 (6.67) 0.624

Note: If count less than 11, the count is reported as < 11 and total is redacted per the data use agreement.

*
Vital status missing for 207patients.

**
Exclude patients died in hospital.
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Table 3.

Adjusted Postoperative Outcomes for Patients with Alzheimer’s Disease and Related Dementias*

Outcome OR 95% CI p-value

LOS > 6 days ** 1.50 1.14 - 1.98 0.004

In-Hospital Mortality 0.80 0.44 - 1.43 0.450

30-day Mortality 1.13 0.70 - 1.85 0.612

90-day Mortality 1.34 0.91 - 1.99 0.142

*
adjusted by age, sex, emergency operation, and Elixhauser score

**
Median LOS of entire study cohort
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