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Abstract

Background Both obesity and inflammatory bowel dis-
ease (IBD) are highly prevalent in Western societies. IBD,
including Crohn’s disease (CD) and ulcerative colitis (UC),
has been historically associated with cachexia and malnu-
trition. It is uncertain how obesity, a chronic pro-inflam-
matory state, may impact the course of IBD.

Aim  The aim of this study was to report the prevalence of
obesity in patients with IBD in a metropolitan US
population and to assess the impact of obesity on disease
phenotypes, treatment, and surgical outcomes in IBD
patients.

Methods We reviewed the medical records of patients
identified from the IBD registries of the Dallas Veterans
Affairs Medical Center and Parkland Health and Hospital
Systems who were seen from January 1, 2000, to December
31, 2012.

Results  Of 581 identified IBD patients, 32.7 % were
obese (BMI > 30) and 67.6 % were non-obese
(BMI < 30). There were 297 (51.1 %) patients with CD
and 284 (48.9 %) patients with UC. The rate of obesity was
30.3 % among CD patients and 35.2 % among UC pa-
tients. Overall, obese patients were significantly less likely
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to receive anti-TNF treatment, undergo surgery, or expe-
rience a hospitalization for their IBD than their non-obese
counterparts (55.8 vs. 72.1 %, p = .0001).

Conclusion Obesity is highly prevalent in our IBD pa-
tients, paralleling the obesity rates in the US population.
Clinical outcomes were significantly different in obese
versus non-obese patients with IBD. Despite the plausible
mechanisms whereby obesity might exacerbate IBD, we
have found that obesity (as defined by BMI) is a marker of
a less severe disease course in IBD.

Keywords Inflammatory bowel disease - Crohn’s
disease - Ulcerative colitis - Obesity - Body mass index

Introduction

Worldwide, the incidence of inflammatory bowel disease
(IBD), including Crohn’s disease (CD) and ulcerative colitis
(UC), has been rising over the last 50 years. The highest
IBD incidence rates are in developed countries, mainly
northern Europe, the UK, and North America [1]. Obesity
rates also have increased significantly over this same time
period in these countries, especially in the USA [2, 3]. While
recent data suggest that the prevalence of obesity may be
reaching a plateau in this country, 35.5 % of adult American
men and 35.8 % of adult American women presently are
obese [body mass index (BMI) > 30 kg/rnz] [4].

IBD once was associated with weight loss [5] and low
body weight [6], but recent studies have documented a
growing prevalence of obesity in IBD patients [7-9]. There
is reason to suspect that obesity might contribute to gut
inflammation in IBD. For example, lymphocytes and
macrophages in adipose tissue produce pro-inflammatory
cytokines (e.g., IL-6 and TNF) [10, 11] that might promote
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inflammatory responses in the gut of obese patients. It has
also been observed that an increase in zonulin, a marker of
increased intestinal permeability, is associated with excess
adiposity [12]. The contribution of these putative
mechanisms to IBD in obese patients is unclear.

Relatively few studies have investigated the clinical
impact of obesity on IBD, with most focused on CD. Adult
patients who have CD associated with a high BMI are
reported to have a predilection for an anoperineal disease
phenotype, an increased risk of hospitalizations [13], and
earlier surgery [14] than their thinner counterparts.
Similarly, one study in the USA has found that obese
children with IBD have an increased need for surgery [7],
and a retrospective case—control study has described a
positive association between obesity and the development
of CD [15]. Conversely, a study of hospitalized children
with IBD found no associations between obesity, length of
stay, need for surgery, and overall complication rates [16].
Another recent prospective case—control study found that a
high BMI in CD is associated with a state of wellness [8].
Unfortunately, studies on the impact of obesity on IBD
have been limited by small sample sizes and modest sta-
tistical associations, and the findings of these studies often
are not reliably replicated.

Better studies are needed to define the impact of obesity
on IBD. This might be especially important because IBD
therapies (including immunomodulators and biologicals)
often are dosed according to weight. The goals of our study
were to determine the prevalence of obesity in our large
population of adult patients with IBD and to assess the
impact of obesity on disease phenotypes and clinical
outcomes.

Methods
Study Design and Population

We reviewed the medical records of patients in the IBD
databases of the Dallas Veterans Affairs Medical Center
(DVAMC) and Parkland Health and Hospital Systems
(PHHS) who were seen from January 1, 2000, to December
31, 2012. The Dallas VA IBD database was established in
2008, and the Parkland IBD database was established in
2011. Both databases include all patients with confirmed
IBD (as determined by clinical presentation, endoscopic
and/or radiological evidence, and pathologic evidence of
the disease) seen in the gastroenterology and/or IBD clinics
at the Dallas VA or Parkland Hospital, respectively. Data
included in these databases have been collected both ret-
rospectively at creation and prospectively since that time.
This study was approved by the institutional review board
of both the DVAMC and PHHS. Patients were excluded if,

on any follow-up visit, a gastroenterology staff physician
or an investigator refuted the IBD diagnosis based on
clinical history, endoscopy, or histology as documented in
the electronic health record. Patients also were excluded if
they were <18 years of age or if they had <6 months of
follow-up or less than two recorded weights.

Definition of Obese and Non-obese Patients

The average BMI during the period of follow-up was cal-
culated for each patient. Obesity was defined as
BMI > 30 kg/mz, overweight as 25-29.9 kg/mz, normal as
18.5-24.9 kg/m®, and underweight as <18.5 kg/m>.

Definitions of Variables and Outcomes

The following data were recorded for all eligible patients:
age, sex, race, family history of IBD, tobacco use, Montreal
classification [17] (including age of diagnosis, disease lo-
cation, behavior, and extent), disease duration (determined
from time of first diagnosis), IBD medication history, IBD-
related surgeries (including colon and intestinal resection,
stoma-related surgery, pouch creation or revision, and pe-
rianal surgery that involved incision and drainage of ab-
scess, seton placement, examination under anesthesia with
stricture dilation, and fistulotomy), time from IBD diag-
nosis to first IBD-related surgery, IBD-related hospital-
izations (including flares or acute disease exacerbation,
symptomatic anemia, gastrointestinal bleeding, gastroin-
testinal infections, complications related to medications,
surgeries, poor nutritional state, and iatrogenic interven-
tions), and disease exacerbations or flares. The follow-up
period was defined as the time from the first gastroen-
terology encounter (either in the inpatient or in the out-
patient setting) that was electronically documented to the
last GI encounter documented within the study dates.

The primary outcome of this study is the development of
indicators of moderate-to-severe IBD defined here as the
need for anti-TNF therapy, need for an IBD-related sur-
gery, or need for an IBD-related hospitalization at any
point in the disease course.

Statistical Analysis

Analyses were performed utilizing SAS for Linux version
9.2 (SAS Institute Inc., Cary, NC, USA) and SPSS 21 for
Windows (IBM, New York, New York). Categorical data
items were summarized utilizing frequency counts and
percentages, while means and standard deviations were
calculated for age, age at diagnosis, disease duration, and
total surgeries. Pearson Chi-squares were computed for
group comparisons of each of the categorical measure-
ments and independent samples ¢ tests or Mann—Whitney
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U tests for two independent groups for the continuous
variables such as age. The three groups categorized by BMI
(normal/underweight, overweight, and obese) were com-
pared using Chi-square testing. Multiple logistic regression
models using the macro by Bursac et al. [18] were utilized
to determine which factors were statistically related to the
combined outcome in the two separate diagnosis groups.
The SAS algorithm by Bursac et al. automates the variable
selection process for multiple logistic regression analysis.
Any variable having a significant univariate test at the
p value of .25 is selected as a candidate for the multivariate
analysis. In the iterative process of variable selection, co-
variates are removed from the model if they are non-
significant and not a confounder. Significance is evaluated
at the .1 alpha level and confounding as a change in any
parameter estimate >15 %. Any that are significant at the
.1 level are put in the model, and the model is iteratively
reduced as before, but only for the variables that were
additionally added.

Ethical Considerations

This study was approved by the institutional review boards
of both the Dallas VA Medical Center and the Parkland
Health and Hospital System.

Results
Obesity Is Highly Prevalent in Our IBD Patients

We reviewed the medical records of 733 total patients; 152
did not meet entry criteria, all due to not having at least
6 months of follow-up. Among the 581 eligible IBD study
patients (307 from the Dallas VA, 274 from Parkland
Hospital), 174 (29.9 %) were normal weight, 15 (2.6 %)
were underweight, 202 (34.8 %) were overweight, and 190
(32.7 %) were obese. Rather than having an underweight
group with numbers too small for meaningful comparisons,
the normal weight and underweight patients are combined
into a single group for subsequent analyses. Altogether,
there were 297 (51.1 %) patients with CD and 284
(48.9 %) patients with UC. Among them, 30.3 % of CD
patients and 35.2 % of UC patients were obese (Table 1).
Interestingly, the prevalence of obesity in our Dallas
metropolitan area IBD patients is comparable to that re-
ported for the general population in Texas (Fig. 1). The
majority of the patients were male, reflecting the pre-
dominately male VA cohort. There were no statistically
significant differences in the racial background or tobacco
use between obese, overweight, and normal/underweight
IBD patients. However, IBD was diagnosed at an older age
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in obese patients as compared to underweight/normal pa-
tients (41.1 vs. 33.8 years, p < .0001, see Table 1). The
overweight patients were significantly more likely to have
a family history of IBD than the other groups (p = .046).

Outcomes of Obese, Overweight, and Normal/
Underweight IBD Patients

Compared to normal/underweight patients, overweight and
obese patients had significantly less exposure to antibiotics
(26 and 30 % for overweight and obese, respectively, vs.
43 9% for normal/underweight), steroids (61 and 61 vs.
74 %), and anti-TNF therapy (26 and 25 vs. 43 %). Chi-
square analyses revealed that the comparisons of these
variables between obese patients and normal/underweight
patients were significant (p < .01) as well as between
overweight patients and normal/underweight patients
(p < .01). However, there were no significant differences
between overweight and obese patients in antibiotic use,
steroids, and anti-TNF therapy.

Compared to normal/underweight patients, overweight
and obese patients had less surgery (41 and 51 vs. 61 %)
and were significantly less likely to be hospitalized during
the last decade (44 and 42 vs. 66 %; Table 2). Chi-square
analyses revealed that the comparison of the likelihood of
hospitalization between obese patients and normal/under-
weight patients was significant (p < .0001) as well as be-
tween overweight patients and normal/underweight
patients (p < .0001). There was no significant difference
between overweight and obese patients in the likelihood of
hospitalization (p = .852). The comparison of the likeli-
hood of surgery between obese patients and normal/un-
derweight patients was significant (p = .005), but there
was no significant difference in the likelihood of surgery
between overweight patients and normal/underweight pa-
tients (p = .164), nor between obese and overweight pa-
tients (p = .152).

Overall, overweight and obese patients were sig-
nificantly less likely to receive anti-TNF treatment, un-
dergo surgery, or experience a hospitalization for their IBD
than their normal/underweight counterparts (62 and 56 vs.
83 %). Chi-square analyses revealed that the comparison of
the likelihood of this composite outcome between obese
patients and normal/underweight patients was significant
(p < .0001) as well as between overweight patients and
normal/underweight patients (p < .0001). There was no
significant difference between overweight and obese pa-
tients in the likelihood of the composite outcome
(p = .185).

For the 297 CD patients (Table 3), there were no sig-
nificant differences in Montreal age class at the time of
diagnosis, CD behavior or location, and upper gastroin-
testinal and perianal involvement between obese,
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Table 1 Patient demographics
Normal or underweight IBD Overweight IBD Obese IBD p value
BMI < 25 BMI 25-29.9 BMI > 30
n 189 202 190
Female 54 (29 %) 46 (23 %) 60 (31.6 %) .14
Age at diagnosis (years) 33.8 £ 149 387 £ 153 41.1 £+ 14.7 <.0001
Disease duration (years) 139 £ 11.9 140 £ 11.2 124 + 9.6 .62
Inflammatory bowel disease type
Crohn’s disease (vs. ulcerative colitis) 107 (57 %) 99 (49 %) 90 (47.4 %) 13
Race
Non-Hispanic white 98 (52 %) 110 (54 %) 104 (54.7 %)
African-American 56 (30 %) 51 (25 %) 63 (33.2 %)
Hispanic 29 (15 %) 40 (20 %) 21 (11.1 %)
Other 6 (3 %) 1(5 %) 2 (1.0 %) .06
Active tobacco use 45 (24 %) 52 (26 %) 35 (18.4 %) .20
Family history of IBD 22 (12 %) 38 (19 %) 21 (11.1 %) 046

Bold values are statistically significant (p < 0.05)
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Fig. 1 Prevalence of obesity in patients with inflammatory bowel
disease. 2011 Centers for Disease Control Behavioral Risk Factor
Surveillance System (BRFSS) data report 30.4 % (CI 29.1, 31.8)
obesity (body mass index, BMI > 30) prevalence in Texas (dashed
line). (http://www.cdc.gov/obesity/data/adult.html)

overweight, and normal/underweight patients with CD.
Overweight and obese CD patients had less exposure to
steroids, antibiotics, and anti-TNF agents (36 and 38 vs.
60 %) than normal/underweight CD patients. Chi-square
analyses revealed that the comparisons of these variables
between obese patients and normal/underweight patients
were significant (p < .01) as well as between overweight
patients and normal/underweight patients (p < .01). How-
ever, there were no significant differences between over-
weight and obese patients in antibiotic use, steroids, and
anti-TNF therapy. Moreover, there were fewer obese and
overweight CD patients who had at least one surgery (41
and 52 vs. 61 %). The comparison of the likelihood of

surgery between obese patients and normal/underweight
patients was significant (p = .005), but there was no sig-
nificant difference in the likelihood of surgery between
overweight patients and normal/underweight patients
(p = .164), nor between obese and overweight patients
(p = .152). For obese and overweight patients, the likeli-
hood of hospitalization was lower compared to normal or
underweight CD patients (43 and 54 vs. 72 %). Chi-square
analyses revealed that the comparison of the likelihood of
hospitalization between obese patients and normal/under-
weight patients was significant (p = .009) as well as be-
tween overweight patients and normal/underweight patients
(p < .0001). There was no significant difference between
overweight and obese patients in the likelihood of hospital-
ization (p = .13). Overall, obese or overweight CD patients
were less likely to have had either anti-TNF use, surgery, or
hospitalization during the last decade (77 and 73 vs. 94 %).
Chi-square analyses revealed that the comparison of the
likelihood of this composite outcome between obese patients
and normal/underweight patients was significant
(p < .0001) as well as between overweight patients and
normal/underweight patients (p < .0001). There was no
significant difference between overweight and obese pa-
tients in the likelihood of the composite outcome (p = .585).

For the 284 UC patients (Table 4), there were no sig-
nificant differences between obese, overweight, and normal/
underweight UC patients in disease extent, tobacco use, and
medications, including anti-TNF use. The number of patients
with colectomy was not significantly different. However,
there were significantly fewer obese or overweight UC pa-
tients who had at least one hospitalization as compared to
normal/underweight UC patients (44 and 31 vs. 58 %). For
obese and overweight patients, the likelihood of
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Table 2 Medication use and disease outcomes in obese and non-obese patients with inflammatory bowel disease

Normal or Overweight IBD Obese IBD p value
underweight IBD BMI 25-29.9 BMI > 30
BMI < 25
n 189 202 190
Medication history
Antibiotics 82 (43 %) 53 (26 %) 57 (30.0 %) .001
Steroids 139 (74 %) 123 (61 %) 116 (61.1 %) .006
5-Aminosalicylates 168 (89 %) 187 (93 %) 179 (94.2 %) 15
Immunomodulators® 108 (57 %) 123 (61 %) 103 (54.2 %) 41
Anti-tumor necrosis factor therapy 81 (43 %) 53 (26 %) 47 (24.7 %) <.0001
Surgical outcomes
Total number of surgical procedures 145 102 70 .006
Number of patients with at least one surgery 66 (61.1 %) 51 (51.5 %) 37(41.1 %) .02
Hospitalization outcomes
Number of patients with at least one hospitalization 125 (66 %) 88 (44 %) 80 (42.1 %) <.0001
Composite outcomes
Number of patients with either anti-TNF® use or surgery 156 (83 %) 126 (62 %) 106 (55.8 %) <.0001

or hospitalization

Bold values are statistically significant (p < 0.05)

? Immunomodulators include use of azathioprine, 6-mercaptopurine, and/or methotrexate

® Anti-TNF (anti-tumor necrosis therapy)

hospitalization was lower compared to normal or under-
weight CD patients (43 and 54 vs. 72 %). Chi-square ana-
lyses revealed that the comparison of the likelihood of
hospitalization between obese patients and normal/under-
weight patients was significant (p < .0001). There was no
significant difference between overweight patients and nor-
mal/underweight patients (p = .054), nor between over-
weight and obese patients in the likelihood of hospitalization
(p = .086). Overall, overweight and obese UC patients were
less likely to have had anti-TNF use or surgery or experi-
enced hospitalization than obese UC patients (49 and 40 vs.
67 %). Chi-square analyses revealed that the comparison of
the likelihood of this composite outcome between obese
patients and normal/underweight patients was significant
(p < .0001) as well as between overweight patients and
normal/underweight patients (p = .014). There was no sig-
nificant difference between overweight and obese patients in
the likelihood of the composite outcome (p = .221).

Predictors of Outcomes in UC and Crohn’s Disease

The predictors of the composite outcome that were tested in
patients with Crohn’s disease included age at diagnosis,
ethnicity (white, black, and Hispanic), gender, duration of
disease, BMI category, family history of IBD, use of tobacco,
location of disease (ileal, colonic, or ileocolonic), and pres-
ence of disease in perianal or upper GI tract. As shown in
Table 5, the final model retained six predictors. Age at di-
agnosis, having a colonic location of disease, being
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overweight, and being obese were protective risk factors
against experiencing one of the outcomes, after being ad-
justed for the other predictors in the model. Current tobacco
use and having disease in the perianal area were associated
with an increased risk of experiencing one of the outcomes,
after being adjusted for the other predictors in the model. The
Hosmer and Lemeshow goodness-of-fit test was non-
significant (5*(8) = 8.39, p = .40), indicating that the final
model is replicable and well calibrated.

The predictors of the composite outcome that were tested
in patients with UC included age at diagnosis, ethnicity
(white, black, and Hispanic), gender, duration of disease,
BMI category, family history of IBD, use of tobacco, and
extent of disease (proctitis, extensive, or left-sided). As
shown in Table 5, the final model retained seven predictors.
Age at diagnosis, ethnic minority status, disease duration,
proctitis, left-sided disease, being overweight, and being
obese were protective risk factors against experiencing one
of the outcomes, after being adjusted for the other predictors
in the model. The Hosmer and Lemeshow goodness-of-fit
test was nonsignificant (;{2(8) = 6.83, p = .55), indicating
that the final model is replicable and well calibrated.

Discussion
Although IBD once was considered a disorder associated

with low body weight [6], we have documented a preva-
lence of obesity in our current IBD patients that mirrors the
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Table 3 Demographics, disease characteristics, and outcomes in obese and non-obese patients with Crohn’s disease
Normal or underweight Overweight CD obese p value
CD CD BMI > 30
BMI < 25 BMI 25-29.9
n 108 99 90
Female 32 (30 %) 23 (23 %) 36 (40.0 %) .04
Age at diagnosis (years) 32.0 £ 15.0 37.7 £ 16.0 38.0 £ 16.1  .007
Disease duration (years) 16.8 £ 12.8 150+ 114 13.0 £ 103 .11
Race
Non-Hispanic white 60 (56 %) 69 (70 %) 45 (50.0 %)
African-American 34 (31 %) 23 (23 %) 36 (40.0 %)
Hispanic 11 (10 %) 7 (7 %) 9 (10.0 %)
Other 33 %) 0 0 .04
Active tobacco use 35 (32 %) 37 (37 %) 20 222 %) .07
Family history of IBD 14 (13 %) 20 (20 %) 12 (133 %) .28
Montreal age class at diagnosis
Al (age <17 years) 11 (10 %) 505 %) 5 (5.6 %)
A2 (age 1740 years) 68 (63 %) 52 (53 %) 52 (57.8 %)
A3 (age >40 years) 29 (27 %) 42 (42 %) 33 (36.7 %) .14
Location of disease
Colonic 31 (29 %) 24 (24 %) 37 (41.1 %)
Ileocolonic 52 (48 %) 49 (49 %) 39 (43.3 %)
Ileal 24 (22 %) 26 (26 %) 13 (14.4 %)
Unknown 1 (1 %) 0 1 (1.1 %) .16
Perianal disease 25 (23 %) 25 (25 %) 18 (20.0 %) .69
Upper GI involvement 33 %) 33 %) 4 (4.4 %) .79
Behavior of disease
Inflammatory 60 (56 %) 62 (63 %) 53 (58.9 %)
Fistulizing 24 (22 %) 17 (17 %) 18 (20.0 %)
Stricturing 24 (22 %) 19 (19 %) 15 (16.7 %)
Unknown 0 1(1 %) 4 (4.4 %) 78
Medication history
Antibiotics 59 (55 %) 36 (36 %) 39 (433 %) .03
Steroids 87 (81 %) 65 (66 %) 56 (62.2 %)  .007
5-Aminosalicylates 91 (84 %) 90 91 %) 81 (90.0 %) .27
Immunomodulators® 79 (73 %) 72 (73 %) 55 (61.1 %) .13
Anti-tumor necrosis factor therapy 65 (60 %) 36 (36 %) 34 37.8 %) .001
Surgical outcomes
Total number of surgical procedures 145 102 70 006
Number of patients with at least 1 surgery 66 (61 %) 51 (52 %) 37 41.1 %) .02
Hospitalization outcomes
Number of patients with at least 1 hospitalization 78 (72 %) 43 (43 %) 49 (54.4 %) <.0001
Composite outcomes
Number of patients with either anti-TNF use or surgery or 102 (94 %) 76 (77 %) 66 (73.3 %) <.0001
hospitalization
Follow-up period (years) 5.23 5.38 5.15 .83

Bold values are statistically significant (p < 0.05)

* Immunomodulators include use of azathioprine, 6-mercaptopurine, and/or methotrexate
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Table 4 Demographics, disease characteristics, and outcomes in patients with ulcerative colitis

Normal or underweight Overweight Obese UC  p value

ucC ucC BMI > 30

BMI < 25 BMI 25-29.9
n 81 103 100
Female 22 (27 %) 23 (22 %) 24 (24.0 %) .75
Age at diagnosis (years) 36.2 £ 14.6 39.7 £ 145 439 £ 12.8 .001
Disease duration (years) 10.0 £ 94 13.1 £ 10.9 119+ 89 .04
Race
Non-Hispanic white 38 (47 %) 41 (40 %) 59 (59.0 %)
African-American 22 (27 %) 28 (27 %) 27 (27.0 %)
Hispanic 18 (22 %) 33 (32 %) 12 (12.0 %)
Other 34 %) 1(1 %) 2 (2.0 %) .03
Active tobacco use 10 (12 %) 15 (15 %) 15 (15.0 %) .87
Family history of IBD 8 (10 %) 18 (17 %) 9 (9.0 %) .14
Extent of disease
Extensive 50 (62 %) 61 (59 %) 56 (56.0 %)
Left-sided 19 (23 %) 29 (28 %) 33 (33.0 %)
Proctitis 8 (10 %) 8 (8 %) 10 (10.0 %)
Unknown 4 (5 %) 5@ %) 1 (1.0 %) 15
Medication history
Antibiotics 23 (28 %) 17 (17 %) 18 (18.0 %) .11
Steroids 52 (64 %) 58 (56 %) 60 (60.0 %) .51
5-Aminosalicylates 77 (95 %) 97 (94 %) 98 (98.0 %) .37
Immunomodulators® 29 (57 %) 51 (50 %) 48 (48.0 %) .14
Anti-tumor necrosis factor therapy 16 (20 %) 17 (17 %) 13 (13.0 %) .47
Surgical outcomes
Patients with colectomy 709 %) 11 (11 %) 7 (7.0 %) .65
Hospitalization outcomes
Number of patients with at least 1 hospitalization 47 (58 %) 45 (44 %) 31 (31.0 %) .001
Composite outcomes
Number of patients with either anti-TNF use or colectomy or 54 (67 %) 50 (49 %) 40 (40.0 %) .001

hospitalization

Follow-up period (years) 4.20 4.82 5.01 .16

Bold values are statistically significant (p < 0.05)

? Immunomodulators include the use of azathioprine, 6-mercaptopurine, and/or methotrexate

high rate of obesity in the general population. Indeed, the
majority (68 %) of our 581 IBD patients were either
overweight or obese, and only a small minority (2.6 %)
were underweight. The frequency of obesity in our IBD
patients (32.7 %) is similar to the frequency of obesity in
the general population of Texas (30.4 %) reported by the
Centers for Disease Control Behavioral Risk Factor
Surveillance System in 2011 (Fig. 1).

One of the earliest studies (1974-2000) to describe
obesity in IBD patients found that only 3.6 % of 2065
French patients with CD were either overweight or obese
(BMI > 25) [13]. In contrast, more recent studies on this
issue have found results similar to ours with relatively high
rates of obesity in both pediatric [7, 19] and adult IBD
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patients [8, 20]. The rise in the prevalence of IBD in
Western countries has not been as dramatic as the rise in
the prevalence of obesity. This suggests that obesity is not
contributing to the pathogenesis of IBD and that the in-
crease in the frequency of obesity in IBD patients merely
reflects the rising frequency of obesity in the general
population. In support of this contention, a recent European
epidemiologic study has found no association between high
BMI and the development of IBD [21].

Obesity is a pro-inflammatory state that conceivably
might contribute to inflammation in IBD [22]. Indeed, the
mesenteric fat of patients with CD overexpresses pro-
inflammatory substances including C-reactive protein
(CRP), TNF [11], and various adipokines [10, 23].
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Table 5 Logistic regression Adjusted odds ratio 95 % Confidence interval
analysis of factors associated
with composite outcomes Crohn’s disease patients HL: p = .40
Age at diagnosis .949 .928-.970
Current tobacco use 2.437 1.064-5.580
Colonic location of disease 372 .182-.763
Disease in perianal 2.576 927-7.162
Obese® 252 .092-.691
Overweight® 209 .076-.574
Ulcerative colitis patients HL: p = .55
Age at diagnosis 97 .954-.993
Ethnic minority 52 .291-.934
Disease duration .96 .934-.995
Proctitis .04 .009-.202
Left-sided disease 37 .208-.658
Obese® 41 .202-.827
Overweight” 49 .247-.988

HL the Hosmer-Lemeshow goodness-of-fit test was computed to assess the model fit

# Reference group was the underweight/normal BMI category

However, relatively few studies have explored the clinical
impact of obesity on IBD, with conflicting results [6, 11,
12, 20].

Two frequently cited reports, one from France
(1974-2000) and one from the USA (1997-2002), describe
a positive association between obesity and the severity of
CD [13, 14]. Both of these studies were conducted at a time
when biologic therapy for IBD either was not available or
was in its infancy. Infliximab was the first biologic therapy
to receive approval by the Food and Drug Administration
(FDA) for the treatment of CD in 1998, and such anti-TNF
therapy is believed to change the natural history of IBD in
selected patients [24]. Thus, it is important in clinical IBD
studies to include a time period relevant to our current
practice in which biologicals are used frequently. The
aforementioned clinical studies that predated the wide-
spread use of biologicals found that obese patients (defined
as BMI > 25) had more disease activity, more anoperineal
disease, older age at diagnosis, and a shorter time to first
surgery than non-obese patients [13, 14]. Unlike our study,
however, both of those studies were relatively small (in-
cluding only 110 patients between the two studies), and the
alleged increased risk of early surgery (arguably the more
important clinical outcome) was the result of a comparison
between only 10 patients with BMI < 18.5 and only 48
patients with BMI > 25 [14].

Two studies that investigated the influence of obesity on
anti-TNF use (one study just in CD patients and one in both
UC and CD patients) found that obese patients required
more dose escalations and/or had earlier loss of response to
anti-TNF treatment than non-obese patients [25, 26]. In

contrast, our study found that obese and overweight IBD
patients had significantly less use of anti-TNF therapy than
normal or underweight patients. We also found that obese
and overweight IBD patients were less likely to have had at
least one surgery or hospitalization (41 vs. 52 vs. 61 %,
p = .02 and 42 vs. 44 vs. 66 %, p < .0001). This held true
on subgroup analysis of CD patients separately for all end
points. For UC, only hospitalizations were significantly
different (31 vs. 44 vs. 58 %, p = .001). The reason for the
disparity between our results and the results of these earlier
studies is not clear.

We have found that IBD is more severe in non-obese
patients in our cohort. One possible explanation for this
phenomenon is that a low BMI promotes IBD activity
while a high BMI protects against it. It seems more likely,
however, that a low BMI is the result rather than the cause
of IBD activity and that obesity is merely a reflection of
less aggressive or less severe IBD. Our results are sup-
ported by the findings of a recent study from Ireland, which
found that obese or overweight patients with CD had an
overall less aggressive disease course [8]. Despite the
plausible mechanisms for how obesity might exacerbate
IBD, our study suggests that obesity is not a risk factor for
IBD severity.

Our study has a number of strengths. First, ours is the
largest series of obese and overweight patients with IBD
reported to date. Moreover, compared to a number of
earlier studies, we used stricter criteria for obesity, re-
stricting that diagnosis to patients with a BMI > 30, and
considered overweight patients with BMIs between 25 and
29.9 separately. Furthermore, unlike earlier reports, our
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study includes many obese patients with UC in addition to
CD, and ours is the first to describe the influence of obesity
on IBD in the era of frequent anti-TNF use.

Our study also has a number of limitations, most notably
its retrospective nature. Moreover, BMI itself has limita-
tions and has been reported to have a poor linear rela-
tionship with total body fat [27]. Other measures of body
fat such as skinfold measurements, waist-to-hip ratio, and
waist circumference were not available for our patients.
Thus, we do not have a surrogate measurement of mesen-
teric fat, which might be more important as a contributor to
inflammation than subcutaneous fat [23]. To our knowl-
edge, there has been no study investigating the relationship
between BMI and visceral fat in UC and CD. One study
found the ratio of visceral to subcutaneous fat (as measured
by CT imaging) to correlate with complicated CD [28], but
this was not correlated with BMI. It has been proposed that
there is heterogeneity in the microcirculation in visceral
and subcutaneous fat depots resulting in different inflam-
matory phenotypes [29]. Future studies should explore the
relationship of BMI to visceral fat as measured by an-
thropometric measurements or imaging, or better still, the
impact of visceral fat alone in CD and UC.

In summary, we have shown that, in our population of
IBD patients in whom obesity is prevalent, there are sig-
nificant differences in clinical outcomes between obese and
non-obese patients with both CD and UC. Despite the
plausible mechanisms whereby obesity might exacerbate
IBD, we have found that obesity (as defined by BMI) is a
marker of a less severe disease course in IBD.
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