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Abstract

Background Surgery for inflammatory bowel disease

(IBD) is common and represents a large portion of the cost

of IBD treatment. There are multiple risk factors for post-

operative complications after IBD surgery, but the role of

ethnicity remains unclear. The aim of our study was to

compare the rate of post-operative complications in His-

panic and non-Hispanic patients with equal access to health

care.

Methods We designed a case–control study including

patients enrolled in a health plan available to uninsured

patients at Jackson Memorial Hospital (Miami, FL, USA)

who had access to health care for at least 24 consecutive

months prior to surgery. Sixty-seven Hispanic patients

(cases) and 75 non-Hispanic patients (controls) met criteria

and were compared with respect to demographics, type of

surgery, disease phenotype, and laboratory markers. Pri-

mary outcome was the development of a medical or sur-

gical complication.

Results A slight numerical increase in post-operative

complications was seen in Hispanic patients; this did not

reach statistical significance [1.06 (95 % CI 0.48–2.36;

p = 0.88)]. Factors independently associated with post-

operative complications included diagnosis of ulcerative

colitis [OR 5.4 (95 % CI 1.67–20.58; p = 0.004)], pre-

operative albumin levels \3 mg/dL [OR: 8.2 (95 % CI

2.3–35.5; p \ 0.001)], smoking [OR 15.7 (95 % CI

4.2–72.35; p \ 0.001)], and use of C20 mg of prednisone

[OR 6.7 (95 % CI 2.15–24.62; p \ 0.001)].

Conclusions In a group of patients with equal access to

medical care and follow-up, Hispanics and non-Hispanics

with IBD that underwent surgery had no significant differ-

ences in types of IBD surgeries or post-surgical outcomes.

Keywords Ethnicity � Crohn’s disease � Ulcerative

colitis � Intraoperative complications � Hispanic Americans

Introduction

Over the past several years, gastroenterologists have wit-

nessed substantial advancements in the medical treatment

of inflammatory bowel disease (IBD), with some studies

showing a decreased need for surgery with newer medical

therapies [1–3]. However, surgical intervention is still an

essential treatment option for both intractable disease and

IBD-related complications. In patients with Crohn’s dis-

ease (CD), surgery is usually performed to treat medically

refractory disease and complications such as strictures and

fistulas. Between 38 and 55 % of patients with CD will

require surgery [4]. In ulcerative colitis (UC), colectomy

not only represents a definitive therapeutic option but it

also virtually eliminates the risk of malignancy associated

with UC. The reported 5-year colectomy rate in patients

with chronic UC ranges between 12 and 20 % [5–7].

The high frequency of abdominal surgeries and difficult

resections in the face of active inflammation combined
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with sub-optimal nutritional status translates into high peri-

operative complication rates, ranging between 26 and 62 %

in UC [8–11] and 18–23 % in CD [12–15]. The variability

in complication rates has been attributed to physiologic and

serologic variables, co-morbidities, and medical therapies

for IBD [16–19].

Racial and ethnic differences have been explored to

address the observed differences in complication rates after

a variety of surgical procedures [20–23]. These studies are

of immediate importance to the health care system given

the observation that 16.3 % of the US population is of

Hispanic background and continues to rise. Several studies

have described the rate of post-operative complications in

Hispanics; in most of them, Hispanics have worse out-

comes than non-Hispanics. This disparity is uniformly

attributed to more limited access to care [23–26]. Factors

limiting health care utilization by Hispanics include poor

English proficiency, cultural barriers, and lower socioeco-

nomic status [27, 28]. Most importantly, one-third of His-

panic patients lack health insurance [29].

Studies have shown that race and ethnicity influence

outcomes in patients with IBD, even though there is likely

a significant influence of socio-economical status contrib-

uting to this difference [30]. Despite these reports, no

studies have evaluated the relative surgical risk after an

IBD-related surgery in Hispanic and black patients when

accounting for the availability of health care resources. In

this study, we aim to assess the rate of complications after

IBD-related surgery in Hispanic patients when compared to

non-Hispanics, controlling for access to medical care. We

also sought to compare the rate of post-surgical compli-

cations among racial groups within the same health care

system.

Materials and Methods

We performed a case–control study approved by the Uni-

versity of Miami Miller School of Medicine and Jackson

Memorial Hospital Institutional Review Boards. Patients

with CD and UC undergoing open or laparoscopic abdo-

mino-pelvic IBD-related surgery at Jackson Memorial

Hospital (Miami, FL, USA) between January 1998 and

March 2011 were included.

The diagnosis of IBD was established using Interna-

tional Classification of Diseases, Clinical Modification

(ICD-9-CM) codes 555.x and 556.x and confirmed by

review of the medical chart using clinical, endoscopic,

histologic, and radiologic criteria. IBD-related surgery was

defined as any intra-abdominal or intra-pelvic procedure

performed with a therapeutic indication for IBD or a

known complication of IBD. For those procedures done in

a 2- or 3-stage progression (e.g., ileal pouch–anal

anastomosis, IPAA), the cumulative complication inci-

dence of all stages was considered. Surgeries solely to

address perianal disease were not considered in the

analysis.

We included patients 18 years or older who were

Miami-Dade County residents and had received regular

medical care through the Jackson Health System for 2 or

more years consecutively prior to surgery. All patients had

been seen at least every 6 months in the gastroenterology

outpatient clinic of Jackson Memorial Hospital, a non-

profit, tertiary care academic hospital for the University of

Miami and the safety-net hospital for Miami-Dade County

residents (Miami, FL). In order to receive medical benefits

through the Jackson Health System, uninsured patients

must meet defined criteria for financial need based on

economic and residency status as determined by the local

health department and county government.

Ethnic groups were divided into Hispanic and non-

Hispanic cohorts. Patient ethnicity was determined by self-

report on entry into the health system. Hispanic ethnicity

was defined as a person of Latin American descent

(including the Caribbean) with some degree of Spanish or

Portuguese ancestral origins, irrespective of other racial

considerations [31]. Ethnic groups were segregated into

Hispanic and non-Hispanic; racial groups were stratified as

white (people with Caucasian ancestral origins including

Spain and Portugal) and black (defined as a person with

African ancestral origins, including Afro-Caribbean) [31].

While we intended to include other races, no other indi-

viduals met inclusion criteria. White and black Hispanic

patients served as cases, with white and black non-His-

panics serving as controls. In parallel, we compared out-

comes in black and white patients.

Patients in each group were considered to have equal

access to health care as they met minimum financial need

criteria and received clinical care in accordance with the

defined pre-operative time intervals. Even though socio-

economic status was not considered in the study, in order to

be enrolled in the health system, patients undergo a

financial evaluation, including patients with only limited

resources. No patients had insurance. In an attempt to

standardize the pre-surgical risk of all subjects, we exclu-

ded patients that were categorized as American Society of

Anesthesiologists (ASA) physical status classification sys-

tem of 3 or greater [32], as well as those who required an

urgent procedure (unplanned hospitalization and surgery

within 48 h of admission). We also excluded those subjects

with \30 days of post-procedure follow-up or incomplete

medical records.

In patients with CD, surgery was classified as small

bowel resection (SBR), partial colectomy, ileo-colonic/

rectal anastomosis (involving resection of part of the ileum

and colon), or total proctocolectomy (TPC) with permanent
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ileostomy. In patients with UC, surgery was classified as

TPC with IPAA or TPC with permanent ileostomy. Multi-

stage procedures (e.g., TPC with IPAA) were considered as

a single surgery.

Data were retrospectively collected from inpatient and

outpatient medical records by two investigators. One

researcher recorded the predictive pre-operative variables

while the other recorded post-operative outcomes. Each

was masked to the other’s data to avoid any bias in data

collection and interpretation. Data collection sheets were

audited at random to prevent deficiencies and ensure

accurate data extraction.

Predictive Variables

Independent variables considered were demographics, IBD

phenotype, pre-operative laboratories, comorbidities, use

of total parenteral nutrition (TPN) prior to surgery, trans-

fusion of packed red blood cells in the 30 days prior to the

procedure, smoking status, body mass index (BMI), and

IBD-related medications.

Disease phenotype was classified according to the

Montreal classification [33]. CD was categorized as ileal,

colonic, or ileo-colonic, with or without upper gastroin-

testinal tract involvement and stricturing or fistulizing

disease. UC was classified as proctitis, left-sided disease, or

extensive involvement (pan-colitis). Extra-intestinal mani-

festations (EIM) were also considered for each patient. The

most recent pre-operative laboratory tests performed within

30 days of the surgery were considered for analysis.

Among the included studies were: complete blood count,

creatinine, blood urea nitrogen (BUN), serum protein,

albumin, C-reactive protein (CRP), and erythrocyte sedi-

mentation rate (ESR).

Corticosteroid (CS) use was recorded if taken for 30 or

more consecutive days prior to the surgery and classified

according to the dose of prednisone or its steroid equivalent

(\20 or C20 mg daily). No patient was on budesonide.

Rectally administered topical steroids (e.g., enemas or

suppositories) were not considered in the analysis. Immu-

nomodulators (azathioprine, 6-mercaptopurine, and meth-

otrexate) and biologic agents (infliximab, adalimumab, and

certolizumab pegol) were considered if taken for C60 days

at any dose prior to the surgery. Antibiotics were included

in the analysis if taken for at least 1 week and within

30 days prior to the surgery.

Outcomes

The primary outcome was the development of a post-

operative medical or surgical complication within 30 days

of the procedure. Surgical complications were defined as

wound infection or dehiscence, intra-abdominal abscess

(with or without sepsis), and anastomotic leak. Medical

complications included urinary tract infection (UTI),

pneumonia, respiratory insufficiency requiring non-inva-

sive or invasive ventilator support, and deep venous

thrombosis (DVT). Secondary outcomes were length of

post-operative inpatient stay (LPOS), post-operative need

for TPN, need for admission to an intensive care unit

(ICU), and death.

Wound infection was defined as an infection occurring

at the site of the surgical incision. Intra-abdominal sepsis

was defined as the presence of an abdominal fluid collec-

tion with new-onset fever (body temperature [38.0 �C) in

the absence of another identifiable infectious source.

Anastomotic leaks were defined as postoperative fistulas

communicating with the surgical anastomosis, abscesses

associated with extravasation of enteric contrast on an

imaging study, presence of significant peri-anastomotic air,

or a communication noted after a fluid collection drainage

[34].

Sepsis was defined using accepted criteria and included

those patients with wound sepsis and abscesses that

required a surgical intervention [35]. UTI was diagnosed

using clinical and laboratory criteria (urine analysis and

culture). Pneumonia was confirmed with radiological/

microbiological criteria as per current standards [36].

Suspected DVT of upper or lower extremities was con-

firmed with compression ultrasonography. All outcomes

were considered to be post-surgical if they occurred within

30 days of the surgery except for pneumonia, which was

included if symptoms developed within 14 days, as per

published criteria [37].

Statistical Analysis

Descriptive statistics were used to examine the baseline

characteristics of the cohorts. Continuous variables were

compared using Student’s t test or the Mann–Whitney

U test (for nonparametric variables). The v2 test was used

to evaluate distributions of categorical variables. Multiple

logistic regression models were used to identify individual

variables and their coefficients associated with surgical

morbidity. Multivariate models were then constructed in

order to control for confounding variables between His-

panics and non-Hispanics, using those variables found to

be significant in the univariate analysis.

Results

Patient Characteristics and Type of Surgery

Two-hundred and fifteen patients with CD and UC who

underwent surgery between January 1998 and March 2011
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were identified; 142 patients met our strict inclusion cri-

teria. The study group included 74 men (52.8 %). Sixty-

seven were self-reported Hispanics (47.2 %), and 63 had

a diagnosis of UC (44.4 %). When compared to non-

Hispanics, Hispanics had a higher proportion of whites

(93 vs. 77 %, p = \0.001) and males (64 vs. 43 %,

p = 0.01). Surgeries were performed via a laparoscopic

approach in 38.7 % of cases, and there was no difference

in the rate of laparoscopic procedures between ethnic

groups (p = 0.72). All procedures were done by a colo-

rectal or laparoscopic surgeon with experience in the

treatment of patients with IBD. The baseline characteris-

tics of the population stratified by ethnicity and race are

shown in Tables 1 and 2, respectively. Non-Hispanic

patients were more likely to be female and black than

Hispanics. Aminosalicylates were more commonly pre-

scribed for black patients (Table 1). There was no dif-

ference in serum albumin levels BMI between groups.

Figure 1 shows the distribution of surgical procedures

done in the total study population stratified by disease

type (CD and UC). The operative interventions, in order

of decreasing frequency, were ileo-colonic resection with

primary anastomosis, TPC with permanent ileostomy,

TPC with IPAA, SBR, and partial colectomy (Table 3).

The distribution of procedures was similar among ethnic

groups (Table 3). The topography of GI tract involvement

and IBD medications used were not different between

Hispanics and non-Hispanics (Table 4).

Outcomes

The total rate of complications was 21.8 %. Of those,

35.4 % were managed medically; the remainder required

an invasive intervention (surgical or percutaneous). When

comparing ethnic groups, there was no difference in

medical (26.7 % in Hispanics vs. 37.5 % in non-Hispanics,

p = 0.6), or surgical (73.3 % in Hispanics vs. 62.5 % in

non-Hispanics, p = 0.5) complications (Fig. 2).

In the univariate analysis, the odds ratio (OR) for His-

panics to develop any post-surgical complication was 1.06

(95 % CI 0.48–2.36; p = 0.88). The remaining comparator

variables are shown in Table 5. After adjusting for the

confounding variables found to be statically significant in

the univariate analysis, Hispanics had a numerically higher

but not statistically significant risk of complications, with

an OR of 1.64 (95 % CI 0.49–5.85; p = 0.43) Of the

variables found to have statistical significance in the uni-

variate analysis (Table 5), diagnosis of UC [OR 5.4 (95 %

CI 1.67–20.58; p = 0.004)], pre-operative albumin levels

\3 mg/dL [OR: 8.2 (95 % CI 2.3–35.5; p \ 0.001)],

smoking [OR 15.7 (95 % CI 4.2–72.35; p \ 0.001)] and

use of C20 mg of prednisone or its equivalent [OR 6.7

Table 1 Baseline

characteristics by ethnicity

Values in bold are statistically

significant

SD standard deviation, CRP

C-reactive protein, ESR

erythrocyte sedimentation rate,

BUN blood urea nitrogen, WBC

white blood cell, RBC red blood

cell, 6MP 6-mercaptopurine,

AZA azathioprine, TNF tumor

necrosis factor

Variables Hispanic Non-hispanic p value

Diagnosis of Crohn’s disease (n, %) 40 (59.7) 39 (52) 0.36

Female gender (n, %) 24 (35.8) 43 (64.2) 0.01

Black race (n, %) 2 (3) 17 (22.7) \0.001

Smoking (n, %) 13 (48.2) 14 (52) 0.91

Age at surgery (mean in years, SD) 42 (18) 41 (13) 0.6

Time with IBD diagnosis (mean in years, SD) 15.3 (10.7) 12.9 (7.4) 0.14

Body mass index (mean in kg/m2, SD) 24.5 (5) 24.4 (4.7) 0.94

Serum albumin (mean in mg/dL, SD) 3.5 (0.97) 3.5 (0.98) 1

CRP (mean in mg/dL, SD) 2.7 (1.5) 3.2 (2.5) 0.18

ESR (mean in mg/dL, SD) 34.3 (15) 32.7 (16.9) 0.55

BUN (mean in mg/dL, SD) 14.9 (8) 17.9 (22) 0.27

Creatinine (mean in mg/dL, SD) 0.9 (0.23) 0.93 (0.9) 0.75

WBC (mean in mean in 103 lL, SD) 10.4 (3.3) 10.7 (4.3) 0.64

Absolute neutrophil count (mean in 103 lL, SD) 8.4 (3.3) 8.2 (3.9) 0.67

Absolute lymphocyte ratio (mean in 103 lL, SD) 1.2 (0.75) 1.5 (0.8) 0.06

Pre-operative RBC transfusions (n, %) 13 (19.4) 18 (24) 0.5

Hemoglobin (mean in g/dL, SD) 11.8 (2.4) 12 (1.9) 0.59

Medications

Prednisone (n, %) 29 (43.3) 30 (40) 0.69

6-MP/AZA (n, %) 12 (17.9) 16 (21.3) 0.6

Anti-TNF agents (n, %) 12 (17.9) 17 (22.7) 0.48

Aminosalicylates (n, %) 27 (40.3) 32 (42.7) 0.78

Antibiotics (n, %) 13 (19.4) 16 (21.3) 0.78
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(95 % CI 2.15–24.62; p \ 0.001)] remained significant in

the multivariate analysis.

Hispanics were not prescribed post-operative TPN more

frequently than non-Hispanics [OR 1.4 (95 % CI

0.58–3.38; p = 0.4)] and did not need more post-operative

ICU admissions [OR 0.36 (95 % CI 0.1–1.17; p = 0.09)].

There was no difference in the LPOS between groups

[mean of 12.3 (SD: 13) days in Hispanics vs. 18.2 (SD: 34)

days in non-Hispanics, p = 0.17]. No patients died. When

comparing outcomes by race, black patients did not have

an increased rate of complications compared to whites [OR

2.4 (95 % CI 0.86–6.76; p = 0.08)].

Discussion

Surgery for IBD can be challenging and carry a high risk of

complications. In this study, we address whether Hispanic

Table 2 Baseline

characteristics by race

(including Hispanics

and non-Hispanics)

Values in bold are statistically

significant

SD standard deviation, CRP

C-reactive protein, ESR

erythrocyte sedimentation rate,

BUN blood urea nitrogen, WBC

white blood cell, RBC red blood

cell, 6MP 6-mercaptopurine,

AZA azathioprine, TNF tumor

necrosis factor

Variables Black White p value

Diagnosis of Crohn’s disease (n, %) 7 (36.8) 72 (58.4) 0.08

Female gender (n, %) 12 (63.2) 55 (44.7) 0.13

Smoking (n, %) 4 (21.1) 23 (18.7) 0.8

Age at surgery (mean in years, SD) 45 (13) 41 (16) 0.14

Time with IBD diagnosis (mean in years, SD) 19 (7.8) 13.7 (9.4) 0.27

Body mass index (mean in kg/m2, SD) 24.4 (4.7) 24.5 (5) 0.94

Serum albumin (mean in mg/dL, SD) 3.6 (0.9) 3.1 (0.95) 0.1

CRP (mean in mg/dL, SD) 3.3 (2) 2.9 (2.1) 0.41

ESR (mean in mg/dL, SD) 32.7 (16.9) 34.3 (15) 0.55

BUN (mean in mg/dL, SD) 17.0 (14) 16.4 (17) 0.88

Creatinine (mean in mg/dL, SD) 0.8 (0.4) 0.9 (0.7) 0.3

WBC (mean in mean in 103 lL, SD) 11.8 (6.6) 10.4 (3.3) 0.4

Absolute neutrophil count (mean in 103 lL, SD) 9.4 (5.9) 8.2 (3.2) 0.4

Absolute lymphocyte ratio (mean in 103 lL, SD) 1.4 (1) 1.3 (0.7) 0.7

Hemoglobin (mean in g/dL, SD) 11.3 (2.2) 12.0 (2.1) 0.9

Pre-operative RBC transfusions (%) 7 (36.8) 24 (19.5) 0.08

Medication use

Prednisone (n, %) 8 (42) 51 (41.5) 0.95

6-MP/AZA (n, %) 5 (26.3) 23 (18.7) 0.4

Anti-TNF (n, %) 6 (31.6) 23 (18.7) 0.2

Aminosalicylates (n, %) 14 (73.7) 45 (36.6) 0.002

Antibiotics (n, %) 4 (21.1) 25 (20.3) 0.94

Fig. 1 Type of surgical

procedure in the study

population with Crohn’s disease
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patients have a higher risk of post-operative complications

when accounting for differences in health care resources.

We found no difference in the rate of post-operative

complications between Hispanic and non-Hispanic IBD

patients with equal access to health care and similar pre-

operative health care utilization. Outcomes were also

similar when comparing black and white patients. These

results suggest that the disparity in complication rate after

surgery described in prior studies may be a product of

unequal access to care and not to an intrinsic difference in

disease phenotype or behavior among ethnic and racial

minorities [23, 38–40].

To the authors’ knowledge, this report is the first com-

parison of IBD-related surgical outcomes among ethnici-

ties. Previous studies on surgical outcomes not restricted to

IBD patients have shown that Hispanic and black patients

have worse post-surgical outcomes [23–26, 41–43]. Anal-

ogous to what we have shown here for IBD patients, this

disparity is attenuated among general surgical patients

when accounting for access to care [21, 40]. Our study

population demonstrated no difference in outcomes; equal

access to care was mandated by the entry criteria into our

hospital system. The closed nature of the hospital system

and its broad catchment area increased the likelihood that

all elective medical and surgical encounters occurred

within our medical center. The homogeneity of care in our

hospital system is relevant, as complication rates and

mortality from surgeries differ among hospitals [44]. Fur-

thermore, the catchment area of our hospital system dic-

tated that the surgeons in our medical center perform a high

volume of procedures. Kaplan et al. [45] found that mor-

tality after a total abdominal colectomy was lower in those

centers that performed a higher volume of surgeries. This

could explain the low mortality rate observed in our series.

Several studies have shown that racial and ethnic

minorities do not have equivalent access to care when

compared to non-Hispanic Whites [46]. This disparity is

observed among uninsured patients without ready avail-

ability of universally accessible health systems (including

public/charity hospitals among others) [24]. In addition to

the financial restrictions preventing health care uptake

among underserved individuals, other social and cultural

variables stand as barriers to health care utilization. Lan-

guage proficiency, immigration status, geographic isola-

tion, and cultural beliefs are important determinants of

health care for racial and ethnic minorities [26]. Further-

more, provider-based partiality or ‘‘unconscious bias’’ may

contribute to differences in care, especially in relation to

socio-economic status [47, 48]. Our study should have been

relatively immune to these financial, access-oriented, uti-

lization, and treatment concerns given the universally

indigent nature of our study population and the prevalence

of ethnic and racial minorities in Miami-Dade County.

Sixty-three percent of the county’s population is Hispanic

according to the 2008 US Census, actually making this

group an ethnic majority [49]. Fewer barriers to medical

access are reported by individuals living among ethnically

and racially similar people [50].

The similarity of study results between our ethnic

groups prompted us to compare the complication rate in

our system to previous reports and to identify the variables

associated with worse surgical outcomes. Our population

of uninsured patients had similar total, surgical, and med-

ical complication rates to that observed in other series [8, 9,

12, 15, 51–53]. In the present study, the degree of systemic

inflammation and suboptimal nutritional status in the pre-

operative period were linked with complications. These

observations corroborate the findings of prior studies [11,

14, 16–18, 54]. These pre-operative factors may suggest

sub-optimal medical therapy or poor disease management

across all ethnic groups. Indeed, \25 % of patients in our

study were exposed to anti-TNFs prior to surgery; this rate

of anti-TNF exposure is lower than would be expected

from other published series. A German study reported that

52 % of CD and 58 % of UC patients undergoing surgery

Table 3 Distribution of procedure types by ethnicity

Procedure Hispanic Non-

hispanic

p value

TPC and ileostomy (n, %) 14 (21) 22 (29.3) 0.25

Partial colectomy (n, %) 3 (4.5) 6 (8) 0.4

TPC with IPAAa (n, %) 19 (28.4) 15 (20) 0.24

Ileo-colonic anastomosis (n, %) 26 (38.8) 21 (28) 0.17

Small bowel resection (n, %) 5 (7.5) 11 (14.7) 0.16

Intrabdominal fistula repairb (n,

%)

10 (14.9) 13 (17.3) 0.69

a TPC total proctocolectomy, IPAA ileal pouch-anal anastomosis
b In combination with another procedure

Table 4 Comparison of Crohn’s disease and ulcerative colitis phe-

notypes by ethnicity

Crohn’s disease phenotype Hispanics Non-hispanics p value

Ileal disease (n, %) 13 (32.5) 14 (35.9) 0.75

Ileo-colonic (n, %) 16 (40) 20 (51.3) 0.31

Colonic disease (n, %) 11 (27.5) 5 (12.8) 0.1

Upper GI tract (n, %) 0 (0) 1 (2.6) 0.23

Perforating disease (n, %) 8 (20) 10 (25.6) 0.55

Strictures (n, %) 4 (10) 9 (23) 0.11

Ulcerative colitis phenotype

Proctitis (n, %) 1 (3.7) 0 0.19

Left-sided colitis (n, %) 8 (29.6) 6 (16.7) 0.22

Pancolitis (n, %) 17 (63) 21 (58.3) 0.71
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were previously anti-TNF exposed [17]. On the contrary,

use of anti-TNF agents has been implicated as a source of

increased post-operative complications, especially in UC

[10, 12, 16]. Our results would point to aggressive, debil-

itating, and undertreated disease as an important determi-

nant of post-operative complications.

Our study has several limitations. First, the number of

patients that met inclusion criteria was not high enough to

detect subtle differences between groups or to reliably

address complications with a low incidence (e.g., death,

myocardial infarctions, and cerebrovascular events). The

exclusion of patients with an ASA classification of 3 or

more may also skew results when discussing health out-

comes where racial and ethnic minorities may be sicker

than non-Hispanic whites; however, this exclusion was

unlikely to affect our outcomes, as only 7 of the 215

screened patients were excluded due to their increased

ASA status. Also, we included a wide range of medical and

surgical complications with different degrees of severity as

a composite outcome. For example, an uncomplicated UTI

represents a minor complication when compared to the

development of a nosocomial pneumonia requiring

mechanical ventilation, yet each is weighted equally in our

study. Nevertheless, the distribution of complications was

equivalent in both groups (Fig. 2). Another issue with our

study design is that we were unable to account for differ-

ences in the utilization of resources. In order to overcome

Fig. 2 Distribution of

complications by ethnicity

Table 5 Univariate analysis predictive of surgical complication

Variables Odds

ratio

p value 95 % CI

Hispanic ethnicity 1.06 0.88 0.48–2.36

Gender (male) 1.11 0.8 0.5–2.5

Race (White) 0.42 0.11 0.15–1.17

More than 5 years with IBD 1.12 0.8 0.34–3.7

C-reactive protein level

C1.5 mg/dL

9.2 0.01 1.2–70.5

Diagnosis of UC 5.1 \0.001 2.09–12.46

Smoking 6.21 \0.0001 2.49–15.48

Laparoscopic 1 0.99 0.44–2.26

Diabetes 3.96 0.07 0.88–17.75

White blood cell count

[12,000 lL

2.6 0.02 1.12–5.9

Pre-op hemoglobin level

\10 mg/dL

1.4 0.5 0.5–4.1

Albumin level \3 mg/dL 5.2 \0.001 2.2–12.2

BMI C30 kg/m2 4.2 0.002 1.63–10.6

Prednisone C20 mg 5.18 \0.0001 2.22–12

6MP/AZA 1.8 0.74 0.45–3.09

5-aminosalicylates 1.02 0.96 0.46–2.29

Age at surgery C40 years 1.1 0.04 0.5–2.4

Values in bold are statistically significant

UC ulcerative colitis, BMI body mass index, 6MP 6-mercaptopurine,

AZA azathioprine
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this issue, we only included patients that had been followed

on a regular basis, even though this does not guarantee

treatment adherence or equality with respect to utilization

of other hospital resources.

The present study was able to account for the important

patient factors of health care access, limited patient finan-

cial resources, and health care utilization. Unfortunately,

patients continue to face other cultural, social, and educa-

tional barriers that are difficult to address with a retro-

spective study design. Patient advocacy for these

underserved groups, regardless of race and ethnicity, may

be limited, leading to sub-optimal pre-operative manage-

ment and subsequent outcomes. Future health care reform

needs to address these barriers to improve early access and

utilization of health care for those with suspected or

diagnosed CD or UC. Concomitantly, efforts to improve

IBD-oriented patient education and the importance of

treatment compliance are warranted.

Conflict of interest None.
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