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Background:  The prevalence of obesity and inflammatory bowel disease (IBD) has increased in the last decade. There is a paucity of data on 
the recent trend of obesity and the utilization of anti-obesity pharmacotherapy in IBD. We aimed to use a population-level database to analyze 
their trends.
Methods:  A retrospective analysis of population-level data from 2010 to 2019 was performed among individuals ≥18 years of age using a com-
mercial database, IBM Explorys. The prevalence and trends of obesity, diabetes mellitus type 2 (DM2), essential hypertension, dyslipidemia 
and/or hyperlipidemia, sleep apnea, and anti-obesity pharmacotherapy were studied. Univariate analysis using chi-square test and trend analysis 
using the Cochrane Armitage test were performed.
Results:  Among 39 717 520 adults, 37.3% of IBD patients have a diagnosis of obesity (Crohn’s disease 36.9% vs ulcerative colitis 38.5%, P 
< .0001). The proportion of IBD adults with obesity and metabolic comorbidities increased from 2010 to 2019: obesity (19.7%–30.1%), DM2 
(8.3%–12.5%), hypertension (25.1%–33.9%), hyperlipidemia (22.1%–32.2%), and sleep apnea (4.1%–10.8%). All comparisons were statisti-
cally significant (P < .0001). Only 2.8% of eligible adults with obesity were prescribed anti-obesity pharmacotherapy in the last 10 years, with 
trends increasing from 1.4% to 3.6%, 2010–2019.
Conclusions:  With obesity being a harbinger for metabolic syndrome, the increase in obesity in IBD patients was accompanied by a concom-
itant increase in the diseases associated with obesity in the past decade. However, this alarming rise in obesity was accompanied by a dispro-
portionately small increase in anti-obesity pharmacotherapy similar to general population.

Lay Summary 
With the prevalence of obesity, metabolic comorbidities, and inflammatory bowel disease (IBD) in the last decade, this study utilized a dataset 
to analyze trends. While 1 in 3 adults with IBD were obese, only 3.6 per 100 eligible adults were prescribed anti-obesity pharmacotherapy.
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Introduction
Inflammatory bowel disease (IBD) affects 1.3% of the US 
population.1 Between 15% and 40% of adults with IBD also 
live with obesity.2 IBD and obesity result in derangements in 
adipokine secretion.3 An increase in the release of resistin, 
adiponectin, TNF-α, and IL-1β was observed in both Crohn’s 
disease (CD) and ulcerative colitis (UC), and an increase in 
the release of IL-8 and leptin was observed in CD and UC, 
respectively.3 The relationship between IBD and obesity is 
further demonstrated in epidemiological studies. For every 1 
unit rise in body mass index (BMI) z-score between 7 and 13 
years of age, the risk of CD is increased 1.2 times.4 Obese 
BMI at 18 years of age increases the risk of CD 2.3-fold in 
women compared with those with normal BMI.5 In contrast 

to obesity and CD, evidence on the causal relationship be-
tween UC and obesity is limited.

Obesity could be a cause, a consequence, and/or a coex-
istence in IBD but the impacts of obesity in IBD need careful 
consideration. For every 1 kg m−2 increase in BMI, there is a 
4% increase in the risk of treatment failure with biologics and 
an 8% increase in the risk of surgery/hospitalization among 
individuals with UC.6 Patients with obesity have a higher 
number of hospitalizations due to preventable causes and 
cardiopulmonary complications, have a longer length of stay 
annually and higher hospitalization-related costs compared 
with patients without obesity.7,8 Intraoperative time, blood 
loss, and conversion rates to open surgery are higher in those 
with IBD and obesity compared with nonobese.9
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As the prevalence of obesity has exponentially increased in 
the past decade among US adults, the trends of obesity among 
IBD may have also increased during this time, however the 
exact trend of obesity and pharmacological management of 
obesity in IBD is not well established. In addition to the ill 
effects of obesity in IBD, the metabolic comorbidities add to 
the burden of the disease and their trends need careful ex-
ploration. We aimed to analyze the trends of obesity among 
individuals with IBD over a 10-year period.

Methods
Database
We performed a retrospective trend analysis of individuals 
≥18 years old from 2010 to 2019, using a commercial da-
tabase (Explorys, IBM Watson Health). Explorys is a 
deidentified cloud-based platform which gathers clinical 
information from inpatient and outpatient encounters of 
64 million unique patients across 26 leading healthcare 
networks.10 Various types of clinical data including dem-
ographics, history, symptoms, diagnoses, procedures, and 
medications are extracted from each participating institution’s 
electronic health record. The data then enter Explorys data 
grid where they are standardized and normalized. The data-
base uses Systematized Nomenclature of Medicine—Clinical 
Terms (SNOMED CT) to list International Classification of 
Diseases (ICD-9 and ICD-10) diagnoses retrieved from the 
institutions.11,12 Explorys is a Health Insurance Portability and 
Accountability Act (HIPAA) compliant platform, and hence 
approval from institutional review board is not required.

Study Population
The study population included individuals, ≥18 years of age, 
who were active in the Explorys database in the last 10 years 
(2010–2019). This information was obtained by identifying 
individuals who had at least 1 hospital encounter (inpatient, 
outpatient, surgery, procedure, emergency, or urgent care 
visit) during the study period. “Crohn’s disease” (CD), “ul-
cerative colitis” (UC), “diabetes mellitus type 2” (DM2), “es-
sential hypertension”, “dyslipidemia and/or hyperlipidemia,” 
and “sleep apnea” were defined using SNOMED CT diag-
nosis codes as outlined in Supplementary Table S1. Individuals 
were considered to have obesity if they had at least 1 BMI in 
the obese category (BMI ≥30 kg m−2) in the corresponding 
period (eg, an individual is considered to have obesity in 2019 
if he or she had at least 1 BMI in the obese category in 2019).

For the analysis of anti-obesity pharmacotherapy 
among IBD individuals with obesity, we determined 
individuals eligible for the treatment. We defined eligibility 
as individuals with IBD who also have obesity and do not 
have contraindications to anti-obesity pharmacotherapy10,13 
listed in Supplementary Table S2. Among the eligible adults, 
we studied the proportion of adults with obesity who were 
prescribed anti-obesity pharmacotherapy at least 30 days 
after the diagnosis of CD and UC. Among the individuals 
with IBD and obesity who were prescribed obesity pharma-
cotherapy, we also assessed the use of biologics (prescrip-
tion of any one of the following: infliximab, adalimumab, 
certolizumab, vedolizumab, ustekinumab, and tofacitinib) in 
the year 2019. The anti-obesity medications studied include 
drugs approved for short-term use (<12 weeks)—phenter-
mine, phendimetrazine, benzphetamine, and diethylpropion, 

and those approved for long-term use (≥12 weeks)—orlistat, 
liraglutide, phentermine/topiramate, lorcaserin, and nal-
trexone/bupropion (Supplementary Table S3).10,13 Lorcaserin 
was withdrawn by FDA in February 2020 due to potential 
risk of cancer.14 However as our prespecified time period was 
inclusive of the period when lorcaserin was used clinically, 
this medication was still used in our analysis.

Statistical Analysis
The primary aim of the study is to analyze the yearly trends 
of obesity and metabolic comorbidities in the last 10 years. 
The secondary aim is to study the yearly trends of anti-obesity 
pharmacotherapy in the last 10 years. Categorical data were 
analyzed using the chi-square test. Period prevalence of IBD 
per 100 000 population was calculated by dividing the number 
of individuals with IBD who had at least 1 hospital encounter 
in a given year by the total number of patients who had at 
least one of the encounters in that specific period. The demo-
graphic variables of IBD patients with obesity were compared 
with those without obesity using univariate chi-square test to 
obtain unadjusted odds ratio. Age was categorized into <50 
and ≥50 years as IBD exhibits a bimodal age distribution with 
peak incidence at 25–34 and 55–64 years.15 Similar univar-
iate comparisons were performed for those with metabolic 
comorbidities—DM2, hypertension, hyperlipidemia, and 
sleep apnea individually. Further, the demographic variables 
of IBD patients with obesity who were prescribed anti-
obesity medications were compared with those who were not 
prescribed anti-obesity medications. The trends of metabolic 
comorbidities and anti-obesity pharmacotherapy among IBD 
patients were performed using the Cochrane Armitage test 
for the study period of 2010–2019 and mean annual per-
centage change (APC) was calculated. P < .05 was considered 
statistically significant. Microsoft Excel 2016 and Addinsoft 
XLSTAT 2019.1 were used for statistical analysis.

Results
Among 39 717 520 adults active in the database in the last 
10 years, the prevalence of CD and UC over a 10-year period 
was 443 and 361 per 100 000 population, respectively. 176 
110 (0.44%) CD and 143 460 (0.36%) UC patients had at 
least 1 hospital encounter in the last 10 years. The preva-
lence of obesity in IBD was 37 300 per 100 000 population, 
UC > CD (CD 36.9% vs UC 38.5%, P < .0001). The demo-
graphic characteristics of IBD individuals with and without 
obesity are presented in Table 1. There was a higher propor-
tion of adults ≥50 years of age (42%), women (62%), Non-
Hispanics (85%), Caucasians (85%), and public insurance 
payors (42%) in the IBD population with obesity compared 
with those without obesity (Table 1). Among adults with IBD, 
obesity was more likely in adults ≥50 years, women, African 
Americans, and Medicaid payors (Table 2); DM2 and hyper-
tension were more likely in those who were ≥50 years of age, 
men and African Americans; hyperlipidemia and sleep apnea 
were more common in adults ≥50 years, men and Caucasians 
(Table 3).

Percentage of Metabolic Comorbidities in Adults 
With IBD
The percentage of DM2, hypertension, hyperlipidemia, 
and sleep apnea among IBD patients was 14.3%, 37.2%, 

http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otad007#supplementary-data
http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otad007#supplementary-data
http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otad007#supplementary-data


Elangovan et al 3

34.2%, and 11.8%, respectively. All metabolic comorbidities 
analyzed in the study were higher in UC compared with CD—
DM2: CD 13.3% vs UC 14.8%; hypertension: CD 35.0% 
vs UC 37.5%; hyperlipidemia: CD 31.1% vs UC 36.7%; 
sleep apnea: CD 12.1% vs UC 11.2% (P < .0001 for all 
comparisons).

Utilization of Anti-obesity Pharmacotherapy in IBD
Among 107 070 adults with IBD and obesity included in 
the study, 78 200 were eligible for anti-obesity pharmaco-
therapy. Among the eligible adults, 2170 (2.8%) adults with 
obesity were prescribed weight loss pharmacotherapy in the 
last 10 years. 76.5% were prescribed drugs approved for 
short-term use and 35.5% were prescribed drugs approved 
for long-term use. Phentermine was the most prescribed 
medication (74.2% of total, 97% of short-term drugs) 
followed by naltrexone–bupropion (15.2%), phentermine–
topiramate (11.1%), lorcaserin (10.6%), liraglutide (3.2%), 
diethyl propion (2.8%), orlistat (1.8%), phendimetrazine 
(1.4%), and benzphetamine (0.5%). Adults <50 years, 
women, African Americans, those with Medicaid, commer-
cial insurance and self-pay were more likely to be prescribed 
anti-obesity pharmacotherapy (Table 3). In the year 2019, 
26% of CD patients and 17% of UC patients were prescribed 
obesity pharmacotherapy as well as one of the biologics.

Trend Analysis
The rates of obesity among IBD patients increased from 
19.7% in 2010 to 30.1% in 2019, (CD: 18.4%–29.7%; UC: 
19.8%–30.9%, P < .0001) (Figure 1). The mean APC of obe-
sity among individuals with IBD was +5.7%. A significant 
increase in metabolic comorbidities was seen in IBD patients 
from 2010 to 2019, DM2 (8.3%–12.5%, P < .0001, mean 
APC +4.8%), hypertension (25.1%–33.9%, P < .0001, mean 
APC +3.4%), hyperlipidemia (22.1%–32.2%, P < .0001, 
mean APC +4.3%), and sleep apnea (4.1%–10.8%, P < 
.0001, mean APC +11.7%). All comparisons were statistically 
significant. (P < .0001).

The trend of anti-obesity pharmacotherapy decreased 
between 2010 and 2012 by 24%. But overall, the rates 

increased from 1.4% in 2010 to 3.6% in 2019 (Figure 2). 
Among short-term drugs, the trend analysis was limited to 
phentermine, as it constituted 97% of the prescription for 
short-term drugs. Phentermine rates increased from 1.0% to 
2.5%, 2012–2019 with a mean APC of +15%. The trend of 
long-term medications increased from 0.2% in 2013 to 1.5% 
in 2019 with a 4 times higher mean APC of +60%.

Discussion
In a large population-level database, this study showed that 
obesity and metabolic comorbidities have increased at an 
alarming rate among the IBD population in the past decade. 
Consistent with many other studies, our study continues to 
affirm that obesity and metabolic comorbidities are higher 
in UC compared with CD.16–18 Our study also reports an 
extremely low rate of anti-obesity pharmacotherapy in this 
population.

Obesity
The prevalence of obesity in IBD has been described in 
US-based as well as international studies. The rate of obesity 
in our study (30.1%) in 2019 is slightly lower than earlier 
single center studies 2000–2012 (31.5%–32.7%)16,17 probably 
related to the more recent timeline and a study population in-
clusive of inpatients as well as outpatients, unlike Sztembis et 
al18 which exclusively analyzed hospitalized IBD adults. Most 
importantly, the overall prevalence of obesity in the general 
population has also increased in this time period from 33.7% 
in 2007–2008 to 39.6% in 2015–2016.19 Even though cen-
tral obesity is reported to occur in both CD and UC,20 obe-
sity rates are higher in UC than CD (36.9% vs 38.5% P < 
.0001) consistent with published studies(CD 27–30.3 % vs 
UC 32–35.2%).16,17 This is likely due to multiple factors such 
as fat malabsorption, decreased calorie intake and higher 
lipid oxidation rate leading to an overall lower fat mass in 
Crohn’s patients. The effect was accentuated in CD with ileal 
involvement.21

The demographic differences between IBD adults with obe-
sity and those without obesity are useful in the identification 

Table 1. Demographic comparison of IBD population with and without obesity.

Variables Adults with IBD 
(N = 286 760)

Adults with IBD and 
obesity (N = 107 070, 37%)

Adults with IBD without 
obesity (N = 179 690)

OR (CI)

Age <50 years 121 770 41 740 (34%) 87 190 (49%) 0.68 (0.67–0.68)

≥50 years 164 990 65 330 (61%) 92 500 (52%) 1

Gender Male 118 660 40 310 (38%) 79 610 (45%) 1

Female 168 100 66 760 (62%) 100 100 (57%) 1.32 (1.30–1.34)

Ethnicity Non-Hispanic 225 130 90 760 (85%) 132 580 (75%) 1

Hispanic 16 600 7950 (7%) 8640 (5%) 1.34 (1.30–1.39)

Race Caucasian 229 800 90 520 (85%) 137 520 (78%) 1

African American 23 360 10 500 (10%) 12 860 (7%) 1.24 (1.21–1.27)

Insurance Medicare 69 430 29 560 (28%) 35 930 (20%) 1

Medicaid 33 260 14 820 (14%) 16 980 (10%) 1.06 (1.03–1.09)

Commercial 155 160 56 090 (52%) 107 380 (61%) 0.63 (0.62–0.65)

Self-pay 28 910 6600 (6%) 10 600 (6%) 0.76 (0.73–0.78)

Abbreviations: IBD, inflammatory bowel disease; OR, odds ratio.
P < .001 in all comparisons.
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of high-risk cohorts. Among adults with IBD, women were 
more likely to have obesity compared with men correlating 
with the literature.17 Hispanics and African Americans were 
more likely to have obesity than Caucasians similar to the 
racial/ethnic disparities in the general population.22 Public 
insurance payors were more likely to live with obesity than 
commercial insurance payors in concordance to previous 
reports among the general population.23 Identifying these 
high-risk groups will help us target anti-obesity interventions 
and help prevent adverse outcomes related to obesity among 
IBD patients.

Metabolic Comorbidities
There are considerable metabolic derangements reported in 
IBD. Although obesity rates are typically higher in UC than 
CD,16,17 metabolic abnormalities have not always followed a 
similar pattern.20,24,25 In a prospective study based on an IBD 
registry, DM2 rates were higher in the CD population (44% 
UC vs 56% CD, P = .0059) and the inflammatory markers 
were higher in IBD patients with DM compared with those 
without DM2.24 In another retrospective nationwide cohort 
study, CD but not UC had elevated risk of DM compared 
with the non-IBD population after adjusting for steroid use 
and serum glucose levels.25 In contrast to the literature, DM2 
rates were higher in UC than CD in our study even among 
patients with obesity probably due to the relatively higher 
number of older adults in UC. Similarly, UC patients in our 
study had higher rates of hyperlipidemia in contrast to the 
literature.20 But it is important to note that those studies 
also varied in obesity status and disease activity among IBD 
patients. While there is limited literature exclusively studying 
the relationship between obesity and hypertension, the du-
ration of IBD inversely correlates with arterial elasticity.26 
Stiffness of arteries leads to essential hypertension with 
time.27 Our study found a high percentage of hypertension 
(37%) among IBD patients with higher rates in UC than CD. 
In contrast to the above metabolic diseases, sleep apnea was 
slightly more commonly reported in CD in this study. Here, 
the rate of sleep apnea in IBD (11.4%) is similar to prior 
studies.28

Obesity Pharmacotherapy in IBD
The management of obesity may require interventions at 
multiple levels including behavioral, lifestyle changes, phar-
macotherapy, and bariatric surgeries. In this study, we 
quantified the proportion of IBD adults with obesity who 
were prescribed weight loss medications. Recent guidelines 
from American Gastroenterological Association recommend 
adding pharmacological agents to lifestyle interventions in 
adults with BMI ≥30 kg m−2, and those with BMI ≥27 kg 
m−2 with weight-related comorbidities, who have had an in-
adequate response to lifestyle interventions.29 We found a 
small percentage (2.5%) of IBD adults who were prescribed 
anti-obesity pharmacotherapy similar to the general US 
population reported in recent studies.30,31 These low rates 
are in part due to lack of insurance coverage. Data from 
Centers for Medicare & Medicaid Services, the STOP 
Obesity Alliance, and the US Census Bureau’s American 
Community Survey showed that <20 Medicaid programs 
had coverage for these drugs.28 Medicare does not cover 
anti-obesity medications or subsidize them.32,33 Even among Ta

b
le

 2
. D

em
og

ra
ph

ic
 c

om
pa

ris
on

 o
f 

IB
D

 p
op

ul
at

io
n 

w
ith

 a
nd

 w
ith

ou
t 

m
et

ab
ol

ic
 c

om
or

bi
di

tie
s.

V
ar

ia
bl

es
A

du
lt

s 
w

it
h 

IB
D

 a
nd

 D
M

2 
 

(N
 =

 4
0 

57
0)

A
du

lt
s 

w
it

h 
IB

D
 a

nd
 H

T
N

  
(N

 =
 1

06
 6

60
)

A
du

lt
s 

w
it

h 
IB

D
 a

nd
 H

L
D

  
(N

 =
 1

79
 6

90
)

A
du

lt
s 

w
it

h 
IB

D
 a

nd
 s

le
ep

 a
pn

ea
  

(N
 =

 3
3 

76
0)

N
 (

%
)

O
R

 (
C

I)
N

 (
%

)
O

R
 (

C
I)

N
 (

%
)

O
R

 (
C

I)
N

 (
%

)
O

R
 (

C
I)

A
ge

<5
0 

ye
ar

s
50

80
 (

13
%

)
0.

16
 (

0.
15

–0
.1

6)
14

 9
50

 (
14

%
)

0.
11

 (
0.

11
–0

.1
1)

13
 1

70
 (

13
%

)
0.

11
 (

0.
11

–0
.1

2)
69

20
 (

7%
)

0.
31

 (
0.

30
–0

.3
2)

≥5
0 

ye
ar

s
35

 4
90

 (
87

%
)

1
91

 7
10

 (
86

%
)

1
84

 9
20

 (
87

%
)

1
26

 8
40

 (
27

%
)

1

G
en

de
r

M
al

e
17

 4
90

 (
33

%
)

1
45

 2
40

 (
42

%
)

1
41

 6
20

 (
42

%
)

1
16

 0
80

 (
16

%
)

1

Fe
m

al
e

23
 0

80
 (

57
%

)
0.

92
 (

0.
90

–0
.9

4)
61

 4
20

 (
58

%
)

0.
93

 (
0.

92
–0

.9
5)

56
 4

70
 (

58
%

)
0.

94
 (

0.
92

–0
.9

5)
17

 6
80

 (
18

%
)

0.
75

 (
0.

73
–0

.7
7)

E
th

ni
ci

ty
N

on
-H

is
pa

ni
c

33
 2

30
 (

82
%

)
1

89
 4

10
 (

84
%

)
1

82
 6

60
 (

84
%

)
1

28
 4

60
 (

19
%

)
1

H
is

pa
ni

c
27

20
 (

7%
)

1.
13

 (
1.

08
–1

.1
8)

47
00

 (
4%

)
0.

60
 (

0.
58

–0
.6

2)
55

50
 (

6%
)

0.
87

 (
0.

84
–0

.9
0)

25
70

 (
3%

)
1.

27
 (

1.
21

–1
.3

2)

R
ac

e
C

au
ca

si
an

32
 8

60
 (

14
%

)
1

88
 7

10
 (

83
%

)
1

83
 6

50
 (

85
%

)
1

28
 5

40
 (

29
%

)
1

A
fr

ic
an

  
A

m
er

ic
an

47
00

 (
20

%
)

1.
50

 (
1.

46
–1

.5
6)

10
 7

60
 (

10
%

)
1.

36
 (

1.
32

–1
.4

0)
73

60
 (

8%
)

0.
80

 (
0.

78
–0

.8
3)

27
80

 (
3%

)
0.

96
 (

0.
92

–0
.9

9)
*

In
su

ra
nc

e
M

ed
ic

ar
e

19
 4

60
 (

48
%

)
1

46
 8

40
 (

44
%

)
1

42
 8

50
 (

44
%

)
1

13
 3

70
 (

14
%

)
1

M
ed

ic
ai

d
51

00
 (

13
%

)
0.

47
 (

0.
45

–0
.4

8)
11

 0
50

 (
10

%
)

0.
24

 (
0.

23
–0

.2
5)

96
20

 (
10

%
)

0.
25

 (
0.

25
–0

.2
6)

45
20

 (
5%

)
0.

66
 (

0.
54

–0
.6

8)

C
om

m
er

ci
al

11
 8

60
 (

29
%

)
0.

21
 (

0.
21

–0
.2

2)
38

 3
30

 (
36

%
)

0.
16

 (
0.

15
–0

.1
6)

36
 1

60
 (

37
%

)
0.

19
 (

0.
18

–0
.1

9)
12

 0
80

 (
12

%
)

0.
35

 (
0.

34
–0

.3
6)

Se
lf

–p
ay

41
50

 (
10

%
)

0.
43

 (
0.

41
–0

.4
5)

10
 4

40
 (

10
%

)
0.

27
 (

0.
26

–0
.2

8)
94

60
 (

10
%

)
0.

30
 (

0.
29

–0
.3

1)
37

90
 (

4%
)

0.
63

 (
0.

61
–0

.6
6)

A
bb

re
vi

at
io

ns
: D

M
2,

 d
ia

be
te

s 
m

el
lit

us
 t

yp
e 

2;
 H

L
D

, h
yp

er
lip

id
em

ia
; H

T
N

, h
yp

er
te

ns
io

n;
 I

B
D

, i
nfl

am
m

at
or

y 
bo

w
el

 d
is

ea
se

; O
R

, o
dd

s 
ra

ti
o.

P
 <

 .0
01

 e
xc

ep
t 

* 
w

he
re

 P
 =

 .0
3.



Elangovan et al 5

marketplace health insurance plans, there are state-to-state 
disparities.32 Fewer state employee health plans covered 
obesity pharmacotherapy in 2021 (16 states) compared 
with 2017 (23 states).34 Furthermore, beneficiaries are 
limited by factors such as prior authorization, determi-
nation of medical necessity by failing behavioral therapy 
and achieving effective weight loss within timeframe to 
be eligible for drug reapproval.33 Legislative bills such as 
“Treat and Reduce Obesity Act (TROA)” can help obtain 
coverage for FDA-approved anti-obesity medications under 
Medicare Part D.33

It is possible that the barriers for the prescription of weight 
loss medications in the general population such as lack of 

insurance, difference in provider training and limited experi-
ence in prescribing those medications exist for the IBD pop-
ulation as well.35–37 But it is uncertain whether the providers 
are more hesitant to prescribe weight loss medications such 
as sympathomimetics in IBD patients especially due to the 
lack of high-quality data on obesity pharmacotherapy in IBD 
patients. The European Society for Clinical Nutrition and 
Metabolism (ESPEN) and United European Gastroenterology 
(UEG) recommends patients to focus on weight loss during 
their remission and prior to elective surgeries to improve ther-
apeutic response and surgical outcomes. A stepwise approach 
is advised starting from dietary modifications, anti-obesity 
therapy followed by bariatric surgery as indicated. The use 

Table 3. Demographics of adults with IBD and obesity who were prescribed anti-obesity pharmacotherapy.

Variables IBD adults with obese BMI (N = 78 200) Adults with obese BMI 
and anti-obesity drugs (N = 
2170)

OR (CI)

Age <50 30 590 1090 50.2% 1.59 (1.46–1.73)

≥50 47 610 1080 49.8% 1

Gender Male 30 730 340 15.7% 1

Female 47 470 1830 84.3% 3.65 (3.25–4.10)

Ethnicity Non-Hispanic 67 190 1850 85.3% 1

Hispanic 3390 90 4.1% 0.96 (0.78–1.19)*

Race Caucasian 66 210 1790 82.5% 1

African American 7740 300 13.8% 1.45 (1.28–1.64)

Insurance Medicare 19 040 300 13.8% 1

Medicaid 8640 220 10.1% 1.63 (1.37–1.95)

Commercial 43 200 1450 66.8% 2.17 (1.91–2.46)

Self-pay 7320 200 9.2% 1.75 (1.46–2.10)

Abbreviations: BMI, body mass index; IBD, inflammatory bowel disease; OR, odds ratio.
P < .001 except * where P = .732.

Figure 1. Trends of obesity and comorbidities in inflammatory bowel disease 2010–2019.
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of orlistat in IBD individuals is discouraged as it is a lipase 
inhibitor which can increase malabsorption.38

Worrisome Trends
A time-trend analysis of 40 RCTs on CD patients from 1991 
to 2008 showed a significant increase in weight (r = 0.36; 95% 
CI: 0.46–0.88) and BMI (r = 0.14; 95% CI: 0.03–0.23).39 It 
is difficult to pinpoint to 1 etiology for the increasing trend 
but multifarious reasons such as lifestyle changes, increased 
smoking, dietary habits, steroid use could be responsible,24 
but analyzing them is beyond the scope of this study. In con-
trast to the steep increase in the prevalence of obesity and 
diseases of metabolic syndrome in the IBD population, there 
was a decrease in the rate of anti-obesity pharmacotherapy 
between 2010 and 2012 by 24%. This decline was most no-
ticeable for phentermine (33%). One potential reason could 
be the withdrawal of a similar sympathomimetic, sibutramine 
in 2010 due to cardiovascular adverse effects.40 This decline 
was followed by an increase in the overall prescription rates 
from 2012 to 2019, the rise being most prominent for drugs 
approved for long-term use. Efforts to understand and ad-
dress the barriers to therapeutic management of obesity might 
help us mitigate the cardiovascular risks that are well estab-
lished in metabolic syndrome.41–45

Limitations
The study reports the prevalence of obesity and the dispro-
portionately small percentage anti-obesity medication use in 
a big sample of individuals across multiple healthcare systems 
inclusive of inpatients and outpatients. The deidentified na-
ture of our dataset limits our ability to validate SNOMED 
CT codes making it entirely dependent on the provider 
entered ICD. But SNOMED CT is superior to many other 
terminologies and it designed to include more concepts per 
clinical document than ICD-9.46 The database is deidentified 
and we do not have access to any patient-level data that 
would require manual chart review. This registry depends 

on individuals who had at least 1 medical visit within the 
Explorys integrated healthcare networks. Since IBD patients 
tend to be more connected with medical care, it is possible 
that screening and treatment for metabolic derangements are 
more frequent in IBD due to the higher rates of healthcare 
visits47 as opposed to non-IBD patients. However, this should 
not affect the trends analysis which is the main focus of the 
paper. It has been reported that there was an increase in the 
documentation of procedure-related medications in Explorys 
in the last 2 decades.48 We acknowledge this as a possibility in 
the documentation of diseases and medication prescriptions. 
In the analysis of anti-obesity pharmacotherapy, our study 
could not exclude conditions that were temporary such as 
pregnancy, lactation, uncontrolled hypertension or conditions 
that do not have specific ICD-10 code such as family history 
of medullary thyroid carcinoma. The database provides in-
formation on the drug brand name, dosage and method of 
administration. However, details of the duration of medica-
tion prescription and compliance are beyond the scope of the 
database. Our study was also unable to account for poten-
tial drug interactions which could be contraindication for 
prescribing weight loss medications such as concurrent use 
of monoamine oxidase inhibitors. Since the prescription rate 
of anti-obesity medications was extremely small, we do not 
think the above contraindications would affect our results 
markedly. NAFLD was not included in the analysis as the 
reported prevalence of NAFLD in Explorys was negligible 
(4720 cases identified) and did not match the US prevalence 
of 10%–20%.40 To create a comprehensive study sample, 
we included IBD patients who visited outpatient, emergency, 
and inpatient settings. Still, we acknowledge the potential 
ascertainment bias from event driven visitation. Further, we 
acknowledge limitations of large database such as lack of lon-
gitudinal data.

Despite the limitations, the large size and the mixed demo-
graphic profile of our subjects from community and tertiary 
care hospital systems inclusive of inpatients and outpatients 
allow our study to be applicable to the vast majority of the 

Figure 2. Trends of anti-obesity pharmacotherapy in inflammatory bowel disease 2010–2019.
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US population. Knowledge of increasing obesity trend and 
the seemingly low rate of anti-obesity pharmacotherapy is a 
call for action as obesity can affect the course and treatment 
outcomes of IBD patients adversely.

Conclusions
Obesity is emerging as one of the biggest threats to health-
care costs and utilization. This large population-level study 
shows that IBD is characterized by obesity and metabolic 
derangements at rates that have consistently increased in the 
last decade. In a disease population with a complicated dis-
ease course, the growing trend of obesity can complicate the 
existing profile and lead to unprecedented consequences in 
IBD patients. This study also brings to light the low rates of 
pharmacological management of obesity in the IBD popula-
tion. This can be addressed through robust interventions to 
optimize preventative care and aggressive treatment of obe-
sity and metabolic comorbidities among adults with IBD.
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