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ABSTRACT

Background. Hospitalization is associated with negative

clinical effects that last beyond discharge. This study

aimed to determine whether hospitalization in the year

before major oncologic surgery is associated with adverse

outcomes.

Methods. Patients 18 years of age or older with stomach,

pancreas, colon, or rectal cancer who underwent resection

in California and New York (2008–2010) were included in

the study. Patients with hospitalization in the year prior to

oncologic resection (HYPOR) were identified. Multivari-

able logistic regression was used to examine the

association of prior hospitalization with the following

adverse outcomes: inpatient mortality, complications,

complex discharge needs, and 90-day readmission. Subset

analysis by cancer type was performed. Outcomes based on

temporal proximity of hospitalization to month of surgical

admission were evaluated.

Results. Of 32,292 patients, 16.3% (n = 5276) were

HYPOR. Patients with prior hospitalization were older

(median age, 72 vs 67 years; p\ 0.001) and had more

comorbidities (Elixhauser Index C3, 86.5 vs 75.3%;

p\ 0.001). In the multivariable analysis, HYPOR was

associated with complications (odds ratio [OR], 1.28; 95%

confidence interval [CI] 1.18–1.40), complex discharge

(OR, 1.44; 95% CI 1.34–1.55), and 90-day readmission

(OR, 1.45; 95% CI 1.35–1.56). The interval from HYPOR

to resection was not associated with adverse outcomes.

Conclusions. Patients hospitalized in the year before

oncologic resection are at increased risk for postoperative

adverse events. Recent hospitalization is a risk factor that is

easily ascertainable and should be used by clinicians to

identify patients who may need additional support around

the time of oncologic resection.

Patients are seldom completely recovered when they are

discharged from the hospital. In fact, it is increasingly

recognized that hospitalization is associated with a deple-

tion of physiologic reserve.1,2 This phenomenon, known as

post-hospital syndrome, has been shown to place patients

treated for medical conditions such as heart failure,

myocardial infarction, and pneumonia at increased risk for

death and subsequent readmissions for a full year after

discharge.3

Post-hospital syndrome has gained attention in the med-

ical literature as target for quality improvement measures,2

but little is known about its effect on patients who subse-

quently undergo surgery. In one of the only studies to date on

post-hospital syndrome and surgical outcomes, Brownlee

et al.4 showed that a hospital stay during the 90 days pre-

ceding outpatient hernia surgery increases the risk for

postoperative adverse events including complications,

emergency department visits, and need for inpatient admis-

sion. But the duration and effects of prior hospitalization for

patients who undergo major inpatient surgery has not been

defined to date.

This study aimed to examine the outcomes for patients

hospitalized for an indication unrelated to their cancer

diagnosis in the year before major oncologic resection for
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stomach, pancreas, colon, or rectal cancer. The authors

hypothesized that the detrimental effects of post-hospital

syndrome and the depleted patient status of those requiring

hospitalization adversely affects surgical outcomes.

METHODS

Selection of the Study Population

Data from the California State Inpatient Database (SID),

through the Healthcare Cost and Utilization Project (HCUP)

of the Agency for Healthcare Research and Quality,5 and the

New York Statewide Planning and Research Cooperative

System (SPARCS)6 from 2007 to 2011 were queried. Cal-

ifornia and New York data sets were chosen because they

both collect inpatient discharge data from all payers in a

uniform format that links patients across multiple admis-

sions and facilitates multi-state comparisons.

Patients with a new diagnosis of stomach, pancreas,

colon, or rectal cancer who underwent oncologic resection

between 2008 and 2010 were identified for study inclusion.

Patients were selected for inclusion using the International

Classification of Diseases, Ninth Revision, Clinical Modi-

fications (ICD-9-CM) cancer diagnosis and procedure

codes.7 Patients undergoing resection for curative intent

and patients with metastatic disease at the time of resection

were included in the study.

Index surgical hospitalization was defined by the claim

that first documented the cancer diagnosis together with the

oncologic resection. A 1-year look back was performed to

identify all hospitalizations during the year preceding the

index hospitalization.

Hospitalization in the year prior to oncologic resection

(HYPOR) status was defined for each patient (HYPOR or

no-HYPOR). For patients who had multiple hospitaliza-

tions in the year before the oncologic resection, the

hospitalization closest in time to the index surgical hospi-

talization was chosen to represent HYPOR. Patients with

cancer (defined by a 3-digit ICD-9-CM code of 150–159,

230, 234, 235, or 239) as the principal diagnosis of their

prior hospitalization were excluded from the study. This

ensured that the reason for prior admission in the HYPOR

cohort was not related to the cancer diagnosis.

The HYPOR patients were classified by the indication

for the prior admission using the major diagnostic category

(MDC) for the admission. In the claims reimbursement

system, MDCs correspond to a single organ system. All

diagnosis-related groups are mapped to MDCs for billing

purposes. In addition, HYPOR patients were classified by

the principal procedure performed during the prior admis-

sion using Agency for Healthcare Research and Quality

(AHRQ) Clinical Classifications Software (CCS)

procedure categories when a procedure was performed.

The CCS categories collapse ICD-9-CM procedure codes

into meaningful and manageable categories.8

Study Variables

Data were collected on patient demographics, clinical

and hospital-level variables, and postoperative clinical

outcomes. The patient demographics included age, sex,

race (white, black, other), insurance type (Medicare,

Medicaid, commercial, self, other) and within-state income

quartile by county. The clinical variables included type of

cancer, evidence of metastasis at the time of surgical

resection, Elixhauser Comorbidity Index,9,10 route of hos-

pital admission (emergency department, direct admission),

and length of hospital stay during the index admission.

Evidence of metastasis was determined by the presence of

ICD-9-CM code 196.0–199.1 or 789.51. The hospital-level

variables included hospital bed size (small, 0–99; medium,

100–299; large, [300) and hospital type (investor-owned,

not-for-profit rural, not-for-profit urban).

The postoperative clinical outcomes included inpatient

mortality during the index surgical admission, any post-

operative complication, hospital discharge requiring health

services, and readmission within 90 days after postopera-

tive discharge. Postoperative complication was treated as a

binary outcome and signified the presence of at least one of

the following complications: cardiac, pulmonary embolus/

deep vein thrombosis, stroke/transient ischemic attack,

pneumonia, other respiratory, perforation/abscess/intestinal

obstruction, gastrointestinal (GI) bleed/other bleed, sepsis,

renal dysfunction, wound infection, genitourinary compli-

cation, return to the operating room, and other postsurgical

complication. Discharge requiring health services included

patients discharged to a skilled nursing facility or other

similar level of care, as well as those discharged home with

home health services.

Statistical Analysis

Descriptive comparisons between the HYPOR and no-

HYPOR patients were examined using Chi square tests for

categorical variables and Wilcoxon rank-sum tests for

continuous variables, with significance set at a p value

lower than 0.05. Factors significantly associated with

HYPOR (p\ 0.10) were included in the multivariable

analysis. Four independent multivariable logistic regression

models were built to identify associations between HYPOR

and each of the defined surgical outcomes. Subgroup

analysis by specific cancer was preformed to examine fur-

ther the effect of HYPOR on study outcomes. Operation

type (e.g., partial vs total colectomy in the colon cancer
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model) was controlled for in the cancer-specific analysis.

Secondary analysis examining rates of each outcome by

time from prior hospitalization (in months) to index surgical

hospitalization was performed using statistical tests for

trend.11 All analyses were performed using Stata/MP 13.1

statistical software (StataCorp, College Station, TX,

USA).12 This study was deemed exempt from review by the

University of Pennsylvania Institutional Review Board.

RESULTS

Population Characteristics

Our study included 32,292 patients who underwent

surgical resection in New York or California between 2008

and 2010. Of these patients, 70.1% (n = 22,636) had colon

cancer, 18.6% (n = 6002) had rectal cancer, 6.5%

(n = 2096) had stomach cancer, and 4.8% (n = 1538) had

pancreas cancer. The HYPOR patients made up 16.3%

(n = 5276) of the overall cohort. The HYPOR and no-

HYPOR patient sociodemographic and clinical character-

istics and the characteristics of the hospitals in which the

oncologic resections occurred are compared in Table 1.

The HYPOR patients were older (median, 72 vs 67 years;

p\ 0.001), had more comorbidities (Elixhauser Index C3,

86.5 vs 75.3%; p\ 0.001), were more likely to show

recent weight loss (8.1 vs 4.7%; p\ 0.001) and were more

likely to have Medicare (61.4 vs 49.5%; p\ 0.001) than

the no-HYPOR patients. The number of patients with

metastatic disease did not differ between the two groups.

Outcomes

Before adjustment, postoperative complication rates

were higher for the HYPOR patients than for the no-

HYPOR patients (16.4 vs 11.0%; p\ 0.001) (Table 2).

The 90-day readmission rate was higher in the HYPOR

cohort (24.5 vs 17.6%; p\ 0.001), and more of the

HYPOR patients were discharged to nursing facilities or

required home health services at discharge (38.3 vs 26.3%;

p\ 0.001) (Table 2). The inpatient mortality rate also was

higher for the HYPOR patients than for the no-HYPOR

patients (0.8 vs 0.4%; p\ 0.001).

In the multivariable analysis adjusted for potential

confounders, HYPOR conferred a 28% greater risk for

postoperative complications (odds ratio [OR], 1.28; 95%

confidence interval [CI], 1.18–1.40), a 44% greater risk for

discharge requiring health services (OR, 1.44; 95% CI

1.34–1.55), and a 45% greater risk for 90-day readmission

(OR, 1.45; 95% CI 1.35–1.56) (Table 3).

TABLE 1 Characteristics of oncologic resection patients and their

index hospitals

Characteristics HYPOR p valuea

No

n (%)

Yes

N (%)

n 27,016 5276

Median age: years (IQR) 67 (57–77) 72 (62–81) \0.001b

Female sex 13,634 (51.–) 2861 (54.4) \0.001

Race

White 19,178 (71.6) 3933 (75.1) \0.001

Black 2211 (8.3) 489 (9.3)

Other 5401 (20.2) 818 (15.6)

Cancer type

Stomach 1689 (6.3) 407 (7.7) \0.001

Pancreatic 1080 (4.0) 458 (8.7)

Colon 18,772 (69.5) 3864 (73.2)

Rectal 5475 (20.3) 547 (10.4)

Metastasis 3811 (14.1) 769 (14.6) 0.372

Elixhauser comorbidity index

1 3738 (13.8) 340 (6.4) \0.001

2 2945 (10.9) 370 (7.0)

3? 20,333 (75.3) 4566 (86.5)

Weight loss 1277 (4.7) 427 (8.1) \0.001

Emergency department

admission

4793 (17.7) 1336 (25.3) \0.001

Insurance type

Medicare 13,370 (49.5) 3240 (61.4) \0.001

Medicaid 1481 (5.5) 340 (6.4)

Commercial 11,241 (41.6) 1532 (29.0)

Self 538 (2.0) 87 (1.6)

Other 388 (1.4) 77 (1.5)

Within-state income quartile

1 5492 (20.6) 1150 (22.1) 0.014

2 7331 (27.5) 1481 (28.4)

3 6637 (24.9) 1237 (23.7)

4 7195 (27.0) 1343 (25.8)

Hospital type

Investor-owned 1813 (6.7) 371 (7.1) 0.600

Not-for-profit rural 834 (3.1) 155 (3.0)

Not-for-profit urban 24,276 (90.2) 4728 (90.0)

Hospital size (beds)

Small (0–99) 1304 (4.8) 249 (4.7) 0.278

Medium (100–299) 11,046 (41.0) 2098 (39.9)

Large ([300) 14,573 (54.1) 2907 (55.3)

IQR interquartile range; HYPOR hospitalized in the year prior to

oncologic resection
a p values using Chi square unless otherwise indicated
b Wilcoxon rank-sum test
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In the subset analysis examining the cancer-specific

association of HYPOR and outcomes, with control for type

of operation preformed, HYPOR had the most significant

impact on outcomes after colon and rectal resection. For

the rectal resection patients, HYPOR was associated with

inpatient mortality (OR, 4.17; 95% CI 1.38–12.60). For the

colon resection patients, HYPOR was associated with

postoperative complications (OR, 1.33; 95% CI

1.21–1.48), discharge requiring health services (OR, 1.61;

95% CI 1.47–1.75), and 90-day readmission (OR, 1.53;

95% CI 1.40–1.67). The cancer-specific subset analysis

with control for type of operation is shown in Table 4.

The interval between month of prior hospitalization and

index surgical hospitalization for all the HYPOR patients

can be seen in Fig. 1. The rates of each study outcome by

month of prior hospitalization for the HYPOR patients

compared with the point estimate percentage of each out-

come for the no-HYPOR patients also are shown in Fig. 1.

The secondary analysis showed no statistically significant

trend in outcome rates by interval (in months) from prior

hospitalization to index surgical admission.

The most common reasons for admission (by MDC) of

the HYPOR cohort are shown in Table 5. Diagnoses rela-

ted to the digestive system (27.9%) and circulatory system

(16.4%) were the most frequent reasons for admission.

Most of the HYPOR patients (69.7%; n = 3677) under-

went at least one procedure during the prior admission. The

most common procedures performed for the HYPOR

patients during their prior admission (by CCS category)

were blood transfusions (14%) and upper GI endoscopies

(11.7%).

DISCUSSION

This study showed that a hospital stay at any point in the

year before oncologic resection for stomach, pancreas,

colon, or rectal cancer increases the likelihood of

postoperative complications, discharge requiring health

services, and readmission within 90 days after surgical

discharge. Cancer diagnosis-specific analysis also showed

an association between prior hospitalization and inpatient

mortality for rectal cancer patients. Whereas prior studies

have examined the effect of prior hospitalization on out-

comes of nonsurgical patients3,13 and surgical patients

undergoing outpatient hernia repair,4 this study was the

first to assess the effect of post-hospital syndrome on

patients who undergo major inpatient cancer surgery.

It is important to note that the relationship between a

prior admission and the study outcomes remained signifi-

cant even after adjustment for all known comorbidities and

risk factors. This suggests that the history of a prior

admission captures an additional dimension of risk that is

not included in the more standard preoperative comor-

bidities used for risk assessment.

One explanation for the poor outcomes in the HYPOR

cohort is that patients who require hospitalization differ

physiologically from those who do not. The most frequent

MDCs of the HYPOR cohort, particularly those related to

the circulatory and respiratory systems, often are disease

processes that take a physiologic toll on the patient.

Nutritional and physiologic derangements also are com-

mon after hospitalization,1 which is reflected in the fact

that more HYPOR patients have recent weight loss than

no-HYPOR patients. Also, HYPOR patients are older and

have more comorbidities, both of which are known risk

factors for poor postoperative outcomes in surgical

patients.14,15 A prior hospitalization also could be a sur-

rogate for patient frailty, which has been shown to have a

negative impact on outcomes including mortality, compli-

cations, and length of hospital stay for surgical oncology

patients.16

In a recent study of colorectal cancer patients under-

going resection, frail patients had an 80% 1-year

postoperative survival rate compared with a 92% 1-year

TABLE 2 Clinical outcomes of oncologic resection patients

Clinical outcome HYPOR p valuea

No

n (%)

Yes

n (%)

Median hospital stay: days (IQR) 6 (4–9) 7 (5–11) \0.001b

Inpatient mortality 112 (0.4) 43 (0.8) \0.001

Any postoperative complication 2985 (11.0) 866 (16.4) \0.001

Readmission within 90-days 4753 (17.6) 1290 (24.5) \0.001

Discharge requiring health services 7029 (26.3) 2004 (38.3) \0.001

HYPOR hospitalized in the year prior to oncologic resection
a p Values using Chi square unless otherwise indicated
b Wilcoxon rank-sum test
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TABLE 3 Multivariable logistic regression: effect of hospitalization in the year prior to oncologic resection (HYPOR) on inpatient mortality,

complications, 90-day readmission, and discharge requiring health services with adjustment for patient and hospital characteristics

Inpatient mortality

OR (95% CI)

Any postoperative

complication

OR (95% CI)

Readmission

within 90-days

OR (95% CI)

Discharge requiring

health services

OR (95% CI)

n 31,119 31,916 31,197 31,047

HYPOR 1.31 (0.91–1.90) 1.28a (1.18–1.40) 1.45a (1.35–1.56) 1.44a (1.34–1.55)

Cancer type

Colon Reference Reference Reference Reference

Stomach 1.16 (0.58–2.33) 1.83a (1.61–2.08) 1.61a (1.44–1.80) 2.59a (2.33–2.89)

Pancreatic 1.60 (0.69–3.73) 1.64a (1.46–1.90) 1.79a (1.57–2.03) 2.66a (2.35–3.00)

Rectal 1.01 (0.58–1.76) 1.26a (1.14–1.39) 2.01a (1.87–2.16) 4.17a (3.87–4.48)

Age 1.07a (1.05–1.09) 1.02a (1.01–1.02) 1.00b (1.00–1.01) 1.06a (1.05–1.06)

Sex

Male Reference NA Reference Reference

Female 0.51a (0.36–0.71) 0.90c (0.85–0.96) 1.14a (1.08–1.21)

Race

White Reference Reference Reference Reference

Black 1.40 (0.84–2.36) 0.79c (0.70–0.91) 0.96 (0.86–1.07) 1.04 (0.94–1.16)

Other 0.49b (0.27–0.88) 0.78a (0.71–0.86) 0.91b (0.85–0.99) 0.72a (0.72–0.84)

Elixhauser comorbidity index

1 Reference Reference Reference Reference

2 7.02 (0.87–56.40) 2.51a (2.06–3.06) 1.03 (0.90–1.17) 1.16b (1.02–1.32)

3 7.63b (1.06–55.20) 2.70a (2.28–3.20) 1.17a (1.06–1.29) 1.41a (1.27–1.56)

Metastasis 2.12a (1.48–3.04) 1.16c (1.06–1.28) 1.48a (1.37–1.60) 1.56a (1.44–1.68)

Recent weight loss 1.51b (1.03–2.52) 1.59a (1.40–1.80) 1.28a (1.13–1.43) 2.00a (1.79–2.25)

Insurance type

Medicare Reference Reference Reference Reference

Medicaid 0.95 (0.37–2.47) 0.91 (0.78–1.09) 1.16b (1.01–1.32) 0.63a (0.55–0.73)

Commercial 1.47 (0.95–2.26) 0.88b (0.80–0.97) 0.87a (0.80–0.95) 0.93 (0.86–1.00)

Self 2.25 (0.88–5.77) 0.98 (0.76–1.27) 0.96 (0.77–1.18) 0.54a (0.43–0.69)

Other 0.98 (0.13–7.25) 0.77 (0.55–1.09) 0.95 (0.73–1.22) 0.67c (0.51–0.89)

Within-state income quartile

1 Reference NA Reference Reference

2 1.22 (0.80–1.87) 0.92 (0.85–1.00) 1.10b (1.02–1.20)

3 0.78 (0.48–1.29) 1.02 (0.93–1.11) 1.07 (0.98–1.16)

4 0.50b (0.29–0.86) 0.96 (0.88–1.05) 1.02 (0.93–1.10)

Emergency department admission 4.14a (2.90–5.90) 1.97a (1.81–2.14) 1.54a (1.43–1.66) 3.10a (2.89–3.33)

Hospital type

Investor-owned Reference Reference Reference Reference

Not-for-profit rural 1.23 (0.53–2.86) 1.78a (1.43–2.23) 0.76b (0.62–0.94) 1.17 (0.97–1.41)

Not-for-profit-urban 0.93 (0.50–1.72) 1.18b (1.01–1.38) 0.91 (0.80–1.02) 0.85c (0.75–0.95)

Hospital size

Small Reference Reference Reference Reference

Medium 0.65 (0.35–1.22) 0.86 (0.73–1.01) 1.02 (0.88–1.18) 1.10 (0.95–1.26)

Large 0.51b (0.26–0.99) 0.93 (0.79–1.10) 0.95 (0.82–1.11) 1.44a (1.25–1.66)

OR odds ratio, CI confidence interval, NA not applicable
a p\ 0.001
b p\ 0.05
c p\ 0.01
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survival rate for non-frail patients.17 For patients under-

going pancreas resection, frailty conferred a 50% increased

risk of 30-day mortality.18 Many different frailty evalua-

tions currently exist,19–21 with varying levels of complexity

in terms of patient assessment.18,22,23 The association

between prior hospitalization and clinical outcomes seen in

our study may make recent hospitalization a simple first

screening question to prompt more formal frailty assess-

ments before resection surgery.

For optimization of patients who require hospitalization

in the year preceding cancer resection, specific preopera-

tive interventions also may be needed. To that end,

surgeons in multiple disciplines have begun to adopt pre-

operative rehabilitation (prehabilitation) strategies to

TABLE 4 Cancer-specific multivariable logistic regression models (abbreviated) examining the effect of hospitalization in the year prior to

oncologic resection (HYPOR) on outcomes, with control for cancer-specific operationa

Cancer type Inpatient mortality

OR (95% CI)

Any postoperative

complication

OR (95% CI)

Readmission

within 90-days

OR (95% CI)

Discharge requiring

health services

OR (95% CI)

Stomach 0.98 (0.19–5.12) 1.15 (0.86–1.52) 1.08 (0.84–1.38) 1.02 (0.78–1.33)

Pancreatic 1.07 (0.17–6.70) 1.17 (0.86–1.61) 1.23 (0.95–1.60) 1.20 (0.92–1.58)

Colon 1.10 (0.72–1.68) 1.33b (1.21–1.48) 1.53b (1.40–1.67) 1.61b (147–1.75)

Rectal 4.17c (1.38–12.6) 1.08 (0.83–1.42) 1.12 (0.92–1.36) 1.18 (0.96–1.45)

OR odds ratios, CI confidence interval
a Operations included in cancer-specific models were partial colectomy, total colectomy (colon); distal pancreatectomy, pancreaticoduo-

denectomy (pancreas); anterior/posterior resection, abdominoperineal resection (rectal); partial gastrectomy, total gastrectomy (stomach)
b p\ 0.001
c p\ 0.05
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improve physiology in vulnerable patient populations.24,25

A recent randomized control trial testing a 4-week preha-

bilitation program (composed of moderate-intensity

exercise, nutritional counseling with protein supplementa-

tion, and anxiety-reduction strategies) compared with a

postoperative rehabilitation regimen for colorectal cancer

patients undergoing resection resulted in a shorter postop-

erative hospital stay and better postoperative functional

capacity in the prehabilitation arm.26,27 Even a 7-day

course of intensive prehabilitation has been shown to

decrease the hospital stay and the postoperative compli-

cations of patients undergoing major thoracic surgery.28

Because major complications are among the most signifi-

cant predictors of a downward trajectory after surgery,29

identification of a preoperative risk factor for postoperative

complications such as recent hospitalization, which is easy

to elicit as part of the patient’s history, could trigger

enrollment in prehabilitation interventions. In turn, these

programs may provide significant postoperative benefit for

this vulnerable cohort.

Although evidence-based studies that support prehabil-

itation interventions for different patient populations have

become more prevalent in the literature as prehabilitation

medicine has become more accepted,30 we are unaware of

any studies performed to date in the United States that

specifically examined the role of prehabilitation for

patients undergoing oncologic resection for GI malignan-

cies. A single-institution randomized control trial

performed in Brazil suggested that 2–3 weeks of preoper-

ative physical therapy may decrease postoperative

pulmonary complications for patients undergoing open GI

surgery.31 A study based in the Netherlands assessing

patients awaiting surgery for different cancers (including

pancreatic, esophageal, lung cancers) showed that a short-

duration prehabilitation program increased objective mea-

sures of physical fitness.32 This study did not investigate

postoperative outcomes. More studies are needed to con-

firm the benefits of prehabilitation interventions for

oncologic populations with identifiable risk factors such as

our study cohort to direct best practice guidelines.

Because of limited data, specific recommendations are

beyond the scope of this investigation. However, physi-

cians are advised to familiarize themselves with the

American College of Surgeons Strong for Surgery quality

initiative,33 which provides clinicians with updates on

prehabilitation information including preoperative screen-

ing tools to identify risk factors for complications. It also

provides information on potential preoperative interven-

tions (e.g., nutrition, glycemic control, smoking cessation)

to improve outcomes. Knowledge of a prior hospitalization

should be discussed with patients and may influence

decisions regarding preoperative interventions as well as

care during the perioperative or immediate post-discharge

period.

Our study had some limitations, including its retro-

spective nature and the use of administrative claims data.

Mortality was based on discharge status information, so we

were unable to determine timing from operation to death

for the patients who died and whether death was directly

associated with surgery. The cohort had fewer pancreas and

stomach cancer patients than colorectal cancer patients, so

we may have been underpowered to identify outcomes

differences in the cancer-specific analysis due to the small

sample size. We were not able to control for the use of

preoperative chemotherapy or radiation given in the out-

patient setting. Given the common use of neoadjuvant

therapy for rectal cancer, this may have contributed to the

increased risk of death noted in the population of rectal

cancer HYPOR patients.

Finally, this was an observational study, and we were

therefore unable to identify the cause for the greater risk of

poor outcomes in the setting of prior hospitalization.

However, regardless of the cause, recognition of prior

hospitalization as a risk factor may allow for better risk

stratification of patients clinically. Hospitalization in the

year preceding resection likely represents a measure of

unadjusted severity of illness that should be considered for

future outcome studies and ultimately used to identify

patients that might benefit from additional care around an

oncologic resection.

TABLE 5 Most frequent major diagnostic categories of hospital-

ization in the year prior to oncologic resection (HYPOR) admissionsa

Major diagnostic category HYPOR

cohort

n (%)

Digestive 1472 (27.9)

Circulatory 865 (16.4)

Musculoskeletal 439 (8.3)

Blood and blood-forming organs and immunologic

disorders

377 (7.2)

Respiratory 365 (6.9)

Hepatobiliary 346 (6.6)

Nervous system 238 (4.5)

Kidney and urinary tract 185 (3.5)

Endocrine, nutrition 153 (2.9)

Infectious and parasitic (systematic or unspecified

site)

133 (2.5)

Other 703 (13.3)

Total 5276 (100)

a Major diagnostic categories (MDCs) are 25 mutually exclusive

categories that correspond to a single organ system within the

administrative claims reimbursement system. All diagnosis-related

group (DRG) codes map to MDC codes
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CONCLUSION

Patients hospitalized for any indication unrelated to their

cancer diagnosis in the year before surgical resection for

stomach, pancreas, colon, or rectal cancer are at increased risk

for postoperative complications, discharge requiring health

services, and subsequent hospital readmissions. This study

identified cancer patients with an easily ascertainable preop-

erative risk factor that allows for better risk stratification

before surgery and may be a place to focus preoperative

interventions for improvement of postoperative outcomes.
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