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BACKGROUND & AIMS: We sought to estimate the incidence,
prevalence, and racial-ethnic distribution of physician-
diagnosed inflammatory bowel disease (IBD) in the United
States. METHODS: The study used 4 administrative claims
data sets: a 20% random sample of national fee-for-service
Medicare data (2007 to 2017); Medicaid data from Florida,
New York, Pennsylvania, Ohio, and California (1999 to 2012);
and commercial health insurance data from Anthem benefi-
ciaries (2006 to 2018) and Optum’s deidentified Clinfor-
matics Data Mart (2000 to 2017). We used validated
combinations of medical diagnoses, diagnostic procedures,
and prescription medications to identify incident and prev-
alent diagnoses. We computed pooled age-, sex-, and race/
ethnicity-specific insurance-weighted estimates and pooled
estimates standardized to 2018 United States Census esti-
mates with 95% confidence intervals (CIs). RESULTS: The
age- and sex-standardized incidence of IBD per 100,000
person-years was 10.9 (95% CI, 10.6–11.2). The incidence of
IBD peaked in the third decade of life, decreased to a rela-
tively stable level across the fourth to eighth decades, and
declined further. The age-, sex- and insurance-standardized
prevalence of IBD was 721 per 100,000 population (95%
CI, 717–726). Extrapolated to the 2020 United States Census,
an estimated 2.39 million Americans are diagnosed with IBD.
The prevalence of IBD per 100,000 population was 812 (95%
CI, 802–823) in White, 504 (95% CI, 482–526) in Black, 403
(95% CI, 373–433) in Asian, and 458 (95% CI, 440–476) in
Hispanic Americans. CONCLUSIONS: IBD is diagnosed in
>0.7% of Americans. The incidence peaks in early adulthood
and then plateaus at a lower rate. The disease is less
commonly diagnosed in Black, Asian, and Hispanic
Americans.

http://crossmark.crossref.org/dialog/?doi=10.1053/j.gastro.2023.07.003&domain=pdf


WHAT YOU NEED TO KNOW

BACKGROUND AND CONTEXT

There are few nationally representative data on incidence,
prevalence, racial-ethnic composition, and regional
variability of inflammatory bowel diseases in the United

1198 Lewis et al Gastroenterology Vol. 165, Iss. 5

INFLAM
M
ATORY

BOW
EL

DISEASE
Keywords: Crohn’s Disease; Ulcerative Colitis; Epidemiology;
Medicare; Medicaid; Race.

nflammatory bowel disease (IBD) includes ulcerative
States.

NEW FINDINGS

The incidence of inflammatory bowel disease was 10.9
per 100,000 person-years. There are an estimated 2.39
million Americans with inflammatory bowel diseases.
The prevalence is highest in White Americans and in the
Northeastern United States.

LIMITATIONS

We measured incidence and prevalence by pooling
Medicare, Medicaid, and commercial insurance claims
data. Sensitivity and specificity may be imperfect. Race
and ethnicity may be subject to misclassification.

CLINICAL RESEARCH RELEVANCE

Inflammatory bowel disease is a common chronic
condition, affecting >0.7% of Americans. The
prevalence varies by race, ethnicity, and geographic
location. Future investigation is essential to understand
the causes and consequences of these observed
differences.

BASIC RESEARCH RELEVANCE

Identifying host factors and environmental exposures
contributing to the incidence of inflammatory bowel
disease is an important goal for future investigation.
Icolitis, Crohn’s disease, and IBD-unspecified.
Throughout the world, the prevalence of people diagnosed
with these diseases has increased throughout the last
several decades.1,2 North America is considered to have
among the highest prevalence and incidence of IBD in the
world,2,3 yet there are few nationally representative data on
the incidence and prevalence of IBD in the United States
(US). The highest estimate comes from the National Health
Interview Study (NHIS), although this was based on pa-
tients’ self-report.4 Other population-based studies from
Olmstead County, Minnesota, and northern California that
relied on provider diagnoses reported lower prevalence
estimates.5,6 Additionally, there are very limited data on the
racial and geographic distribution of IBD in the US.7

The paucity of rich data on the incidence, prevalence, and
racial and ethnic distribution of IBD in the US stems from the
lack of a unified health system with a common medical re-
cord or central data repository. Rather, in the US, there are
multiple different commercial health insurance plans as well
as state and nationally administered health insurance plans
for the poor and elderly or disabled, respectively. In this
study, we sought to define the incidence and prevalence of
physician-diagnosed IBD in the US in a nationally repre-
sentative population by pooling data from multiple different
health insurance plans, including commercial, Medicaid, and
Medicare. Additionally, we sought to estimate the racial/
ethnic and geographic distribution of IBD.
Abbreviations used in this paper: CDM, Clinformatics Data Mart; CI,
confidence interval; IBD, inflammatory bowel disease; NHANES, National
Health and Nutrition Examination Survey; NHIS, National Health Interview
Study; PPV, positive predictive value; US, United States.
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Methods
Data Sources

The study used 4 administrative claims data sets. Medicare
is a government run health insurance plan for older (age >65
years) and disabled Americans. There are fee-for-service and
managed care Medicare plans. We used a 20% random sample
of national fee-for-service Medicare data from 2007 to 2017
that included beneficiaries aged �65 with at least 1 month in
which they were simultaneously enrolled in Parts A, B, and D
fee-for-service coverage. Medicaid is a collection of state run
health insurance plans. We used Medicaid data from 5 of the
largest Medicaid plans (Florida, New York, Pennsylvania, Ohio,
and California) from 1999 to 2012. We used only Medicaid fee-
for-service because recording of diagnoses is less complete in
Medicaid managed care plans.

We also used 2 sources of commercial health insurance
data. One source was HealthCore, Inc, a wholly owned, inde-
pendently operated subsidiary of Elevance Health, Inc
(formerly Anthem, Inc). HealthCore provided aggregated data
for beneficiaries from 2006 to 2018, including members with
commercial plans (ie, age <65) from 14 states and members
with Elevance Health-managed Medicare plans. We also used
claims data from Optum’s deidentified Clinformatics Data Mart
(CDM), a collection of anonymized patient-level insurance data
from 2000 to 2017. There was no overlap of Medicare,
Medicaid, HealthCore, and CDM data used in this research. See
the Supplementary Methods for additional details.

Each data set contains billing data for physician encounters,
including diagnoses recorded using International Classification
of Disease, 9th Edition, Clinical Modification (before October 1,
2015) or 10th Edition. Prescription drug claims are coded using
National Drug Codes and include quantity dispensed and days
supplied. Procedures, including infused medications, are clas-
sified using the American Medical Association’s Current Pro-
cedural Terminology (CPT) and Centers for Medicare and
Medicaid Services Healthcare Common Procedure Coding Sys-
tem codes.
Inclusion Criteria
For this research, we only included patients with inpatient,

outpatient, and prescription medication benefits, with the
exception of HealthCore, where only medical coverage was
required for inclusion. Patients were also required to have their
date of birth and sex recorded in the database. There is no
distinction of sex assigned at birth and gender in the databases.

https://doi.org/10.1053/j.gastro.2023.07.003
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For this research, we assumed that the variable aligned with
the recording of sex within the US Census data.

Algorithms to Identify Incident and Prevalent
Diagnosis of Inflammatory Bowel Diseases

We used a combination of medical diagnoses, diagnostic
procedures, and prescription medications to identify prevalent
and incident diagnoses, as previously described.8 Patients were
considered to have an incident diagnosis if they had (1) a
minimum of 4 years of follow-up before the first diagnosis of an
IBD in the claims data by any provider, (2) no prior therapy
with a medication used to treat an IBD, unless there was
another indication, such as rheumatoid arthritis, in a patient
treated with an anti-tumor necrosis factor medication, (3) had a
colonoscopy, sigmoidoscopy, capsule endoscopy, or bowel
resection surgery within 6 weeks before the first recorded
diagnosis code, and (4) had a second diagnosis of an IBD within
12 months of the first diagnosis (the first and follow-up di-
agnoses were required to be from a gastroenterologist or sur-
geon). Incident cases were further subdivided into higher and
lower probability based on medical therapy prescribed within
90 days of the diagnostic procedure that led to the diagnosis
(the index date).

The high-probability group was defined based on having (1)
a first prescription for steroids (oral or rectal) or mesalamine
(oral or rectal), sulfasalazine, olsalazine, balsalazide, adalimu-
mab, infliximab, golimumab, or certolizumab, or a combination
of these, within 90 days after the index date or (2) no pre-
scribed IBD medications if bowel resection surgery was used to
define the index date. The lower-probability group was defined
as those who did not meet the high probability therapy-based
criteria but met the other criteria for an incident diagnosis.
We previously established that the positive predictive value
(PPV) to identify the diagnosis date within 90 days for the high-
probability algorithm was 91% and for the lower-probability
algorithm was 85%.8

The prevalence algorithm required 1 IBD diagnosis by
any provider regardless of specialty combined with �1 IBD
diagnoses by a gastroenterologist or surgeon or a therapy
with a medication for an IBD in the absence of another
indication. We previously established that the PPV of this
algorithm was 94% for �2 diagnoses by a gastroenterologist
or surgeon and receipt of IBD-specific medications, 92% for
�2 diagnoses by a gastroenterologist or surgeon without
receipt of IBD medications, and 78% for 1 diagnosis by any
provider and receipt of IBD medications. A single diagnosis
by any provider in the absence of prescribed medications had
a PPV of 35%.8 A secondary definition included patients with
1 diagnosis by any provider and no prescriptions for IBD-
related therapies.

We required a minimum of 4 years of continuous benefits
before December 31, 2017, for Medicare, HealthCore, and CDM
data and December 31, 2012, for Medicaid beneficiaries to be
included in the estimate of prevalence. Sensitivity analyses
described below used a minimum of 1 year of benefits. See the
Supplementary Methods for details on identification of provider
specialty.

We categorized patients as having Crohn’s disease vs ul-
cerative colitis if the most recent diagnosis was the same as the
most frequent diagnosis on or before the data of measure-
ment.8 If the number of Crohn’s disease diagnoses equaled the
number of ulcerative colitis diagnosis or the most recent
diagnosis was not the same as the most common, we catego-
rized the patient as IBD not further specified.

Statistical Analysis
For incidence analyses, we excluded the last 6 months of

data to avoid bias from delays in claims being filed. We iden-
tified incident diagnoses in the last 3 years of data before this 6-
month cutoff.

To compute pooled estimates of incidence and prevalence,
we first computed age- and sex-specific estimates within each
of the data sets. For each age and sex stratum, we pooled the
data from HealthCore and CDM using a fixed-effects meta-an-
alytics method. Next, we computed age-, sex- and race-specific
insurance-weighted estimates by pooling the data and applying
weights proportional to the insurance coverage of Americans
based on the 2018 US Census. For patients aged >65, we
pooled Medicare fee-for-service data obtained from Centers for
Medicare and Medicaid Services with Medicare Advantage data
from CDM and Anthem claims. For patients aged >65, the in-
surance weights were derived from data published by the
Kaiser Foundation on Medicare beneficiaries enrollment in fee-
for-service vs managed Medicare plans (https://www.kff.org/
medicare/issue-brief/medicare-advantage-in-2021-enrollment-
update-and-key-trends/). Finally, we computed age- and
sex-standardized estimates of the national prevalence of IBD
using direct standardization to the 2018 US Census data.

To compute estimates by race and ethnicity, we relied on
the race and ethnicity as recorded in CDM, Medicaid, and
Medicare. In CDM, race and ethnicity has been collected from
public records (eg, driver’s license records) for w30% of in-
dividuals and is imputed for the other members using an al-
gorithm based on first and last names and US Census data ZIP
Codes (ZIP þ 4). This method is estimated to have 97% spec-
ificity, 48% sensitivity, and 71% PPV for predicting the race of
Black individuals.9 For Medicare, we used the Research Trian-
gle Institute variable, which has improved accuracy compared
with the data from beneficiary enrollment files.10 Although
Hispanic ethnicity is distinct from race, it is included in a single
variable in these data sets and as such is reported together with
race. Only Black, Asian, White, and Hispanic are included due to
incomplete data and lower accuracy of the variables for other
races/ethnicities.10

Estimates of incidence were computed using only the high-
probability algorithm and combining the high- and low-
probability algorithms. Estimates of prevalence were
computed under 4 different assumptions based on the mini-
mum enrollment period and the prevalence definitions used.
The primary analysis required 4 years of minimum enrollment.
Sensitivity analyses used a minimum enrollment period of 1
year or the secondary definition of prevalence that included
patients with 1 IBD diagnosis by a gastroenterologist or sur-
geon, or �1 by any provider other than a gastroenterologist or
surgeon, and no prescribed therapy. Because the PPV of 1
diagnosis without any medications was only 35% and the
lowest PPV in any one data set was 22%, we applied this weight
to the patients meeting only this definition.8 Thus, in the
sensitivity analysis, each patient meeting the primary definition
had a weight of 1.0, and those meeting only the secondary
definition had a weight of 0.22, the most conservative estimate
based on our validation study results.

https://www.kff.org/medicare/issue-brief/medicare-advantage-in-2021-enrollment-update-and-key-trends/
https://www.kff.org/medicare/issue-brief/medicare-advantage-in-2021-enrollment-update-and-key-trends/
https://www.kff.org/medicare/issue-brief/medicare-advantage-in-2021-enrollment-update-and-key-trends/
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Stratum-specific variance estimates were computed in the
same manner as the incidence and prevalence estimates.
Weighted strata-specific variance estimates were summed to
get the overall variance. Because the sample size was so large
and variance estimates so small, essentially all comparisons
would meet traditional definitions of statistical significance. As
such, we report nominal values and 95% confidence intervals
(CIs) for incidence and prevalence but did not compute P
values for comparisons between groups.

To gauge whether our estimates of incidence and preva-
lence were concordant, we applied the principle that incidence
multiplied by average duration of disease equals the preva-
lence. We created a theoretical population of 100,000 people
born on the same day. We applied age-specific mortality rates
from 2015 US life tables to determine the number of people
who would still be alive at each age. Applying these mortality
rates, >98% of the population would have died by age 100.

For each age up to 100, we multiplied the number of people
alive by the pooled age- and sex-specific incidence rates of IBDs
derived from the 4 claims data sets to determine the number of
people newly diagnosed with an IBD at that age. For this step,
we assumed that the age-specific estimates of incidence applied
to all ages within a stratum. For example, we assumed that the
incidence was the same in the 50th year of life as in the 59th
year. We summed the number of cases from birth to each age
and applied the age-specific mortality rates to determine the
number of people alive with an IBD from the cohort of 100,000
at each age. We then divided the number of people estimated to
be alive with an IBD by the overall number of people estimated
to be alive to determine the prevalence of IBD at each age.

Next, we applied the US Census weights to each of the ages
from 0 to 100 years and summed these weighted prevalence
estimates to generate the expected age-standardized preva-
lence in the US. We qualitatively compared this to our pooled
estimate of prevalence derived from the 4 claims data sets.

To assess for secular trends, we computed the prevalence of
IBD in the CDM, HealthCore, and Medicare cohorts using our
primary definition on December 31 of the years 2011, 2014,
2017, and 2020. Medicare data were not available for 2020. We
used linear regression adjusted for the data source to test for
linear trends in prevalence across time.
Figure 1. Age- and sex-specific incidence per 100,000
person-years (PY) for (A) IBD, (B) ulcerative colitis, and (C)
Crohn’s disease in the US.
Results
Incidence of Inflammatory Bowel Disease in the
United States

In the primary analysis of incidence, where we required 4
years of enrollment before the start of follow-up, the com-
bined cohort contributed 42,964,750 person-years of follow-
up, during which 4747 met the high-probability definition of
a newly diagnosed IBD and 2221 met the lower-probability
definition. The age- and sex-standardized incidence of IBD
per 100,000 person-years in the United States was 10.9 (95%
CI, 10.6–11.2). In a sensitivity analysis including both the
high- and lower-probability algorithms, the pooled incidence
rate per 100,000 person-years was 15.9 (95% CI, 15.5–16.3).
The incidence of IBD, ulcerative colitis, and Crohn’s disease
peaked in the third decade of life, decreased to a stable
relatively stable level across the fourth to eighth decades, and
declined further beyond age 80 (Figure 1 and Supplementary
Table 1). Overall, the incidence of ulcerative colitis (6.3; 95%
CI, 6.1–6.6) was higher than that of Crohn’s disease (4.1; 95%
CI, 3.9–4.3). However, among children, the incidence of
Crohn’s disease was higher than ulcerative colitis (Figure 1
and Supplementary Table 1).

Prevalence of Inflammatory Bowel Diseases in
the United States

We analyzed data for 14,420,692 individuals with �4
years of continuous insurance, of whom 115,715 met the
primary definition of IBD requiring �2 diagnoses or 1
diagnosis and a prescription for an IBD medication. The age-
, sex-, and insurance-standardized prevalence per 100,000
population was 721 (95% CI, 717–726) for IBD, 378 (95%
CI, 375–382) for ulcerative colitis, and 305 (95% CI, 302–
308) for Crohn’s disease. Extrapolated to the 2020 US
Census estimate of 331,449,281 US population, there are an
estimated 2.390 million Americans with IBD, 1.253 million
with ulcerative colitis, and 1.011 million with Crohn’s dis-
ease. The combined estimates for ulcerative colitis and
Crohn’s disease do not total that of IBD due to patients
identified with IBD but who could not be assigned specif-
ically to either ulcerative colitis or Crohn’s disease. Preva-
lence estimates using a range of other assumptions are
included in Table 1.

julie.quarcini
Highlight



Table 1.Sensitivity Analysis Using Different Criteria to Determine Prevalence of Inflammatory Bowel Disease, Ulcerative Colitis,
and Crohn’s Disease

Diagnosis Prevalence definitiona Minimum enrollment
Prevalence per 100,000 population

(95% CI)

IBD overall Primary 4 years 721 (717–726)

IBD overall Secondary 4 years 826 (821–831)

IBD overall Primary 1 year 600 (597–603)

IBD overall Secondary 1 year 680 (677–683)

Crohn’s disease Primary 4 years 305 (302–308)

Crohn’s disease Secondary 4 years 347 (344–350)

Crohn’s disease Primary 1 year 258 (256–260)

Crohn’s disease Secondary 1 year 290 (288–292)

Ulcerative colitis Primary 4 years 378 (375–382)

Ulcerative colitis Secondary 4 years 438 (435–441)

Ulcerative colitis Primary 1 year 312 (310–314)

Ulcerative colitis Secondary 1 year 358 (356–361)

aSecondary definition includes patients with a single diagnosis of IBD by a gastroenterologist or surgeon, or �2 diagnoses by
providers other than gastroenterologists or surgeons, without any therapy, applying a weight of 0.22
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Although the prevalence of ulcerative colitis was some-
what higher than that of Crohn’s disease in most age-groups,
this trend was reversed in the pediatric population. The
prevalence of IBD was slightly higher in boys among children
and women among adults. As expected, the prevalence of IBD
overall, ulcerative colitis, and Crohn’s disease generally
increased with age, although there was a drop in the preva-
lence among those aged >80 years, particularly among those
with Crohn’s disease (Figure 2 and Supplementary Table 2).

The prevalence of IBD per 100,000 population was 812
(95%, CI 802–823) in White, 504 (95% CI, 482–526) in
Black, 403 (95% CI, 373–433) in Asian, and 458 (95% CI,
440–476) in Hispanic Americans. The higher prevalence
among White Americans was observed for both Crohn’s
disease and ulcerative colitis (Figure 3A). Of note, the ratio
of ulcerative colitis to Crohn’s disease was higher in Asian
(1.6:1) and Hispanic (1.8:1) than in White (1.2:1) or Black
(1.2:1) Americans.

The prevalence of IBD was the highest in the Northeast
and lowest in the Western region of the US. However, the
relative prevalence of ulcerative colitis and Crohn’s disease
was similar across regions (Figure 3B).

The prevalence of IBD in adults aged 20 to 64 years was
nearly identical in Medicaid, HealthCore, and CDM; however,
among children, the prevalence was w40% lower in
Medicaid relative to the commercial plans (Supplementary
Figure 1). When stratified by race, this was more evident
in Black children (prevalence ratio for Medicaid vs CDM 0.7
in girls and 0.6 in boys) than in White (girls, 0.9; boys, 0.9)
or Hispanic (girls, 1.0; boys, 1.1) children. There were too
few Asian children with an IBD in Medicaid for reliable
comparisons.
Concordance of Incidence and Prevalence
We assessed concordance of the pooled incidence and

prevalence estimates by computing the expected age-
standardized prevalence from the pooled age-specific inci-
dence rates using the high probability algorithm and a 4-
year minimum enrollment and comparing this to the
pooled prevalence estimates using our algorithm with def-
initions 1 to 3 and a minimum 4-year enrollment. The
estimated prevalence derived from our pooled high-
probability incidence rates was 442 per 100,000 and from
combined high- and low-probability incidence algorithms
was 634 per 100,000. This latter estimate is close to the
pooled prevalence estimate of 721 per 100,000.
Secular Trends
We examined change prevalence over time in the CDM,

HealthCore, and Medicare populations from 2011 to 2020.
The prevalence of IBD increased gradually during this time
(P ¼ .04) (Table 2).
Discussion
The prevalence of IBD in North America is among the

highest in the world.2,3 However, prior research in select
populations has led to inconsistent estimates of the preva-
lence of IBD in the US. To overcome those limitations, in this
study, we pooled data from commercial, Medicare, and
Medicaid insurance plans to derive a population-based es-
timate of the incidence and prevalence of IBD throughout
the US. The primary estimate of the prevalence of IBD in the
US of 721 per 100,000 population extrapolates to an



Table 2.Secular Trends in Prevalence of Inflammatory Bowel
Disease

Year
Age- and sex-standardized prevalence

per 100,000 population (95% CI)

CDMa HealthCorea Medicareb

2011 626 (618–633) 572 (567–577) 949 (932–966)

2014 644 (637–652) 650 (645–655) 1184 (1166–1202)

2017 659 (652–667) 695 (689–700) 1282 (1266–1298)

2020 654 (647–662) 725 (720–730) Data not available

aIncludes age <65 years and Medicare Advantage patients
aged >65 years.
bIncludes only fee-for-service Medicare beneficiaries aged
>65 years.

Figure 2. Age- and sex-specific prevalence per 100,000
population of (A) IBD, (B) ulcerative colitis, and (C) Crohn’s
disease in the US.
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estimate of 2.39 million Americans with IBD. Our secondary
analysis was w15% higher, extrapolating to 2.74 million
Americans with IBD. The age- and sex-standardized
Figure 3. Age- and sex-adjusted prevalence of IBD, ulcera-
tive colitis (UC), and Crohn’s disease (CD) by (A) race and
ethnicity and (B) region.
estimates of incidence translate to w39,000 to 56,000 new
IBD diagnoses per year in the US. Thus, the burden of caring
for these lifelong diseases is high and will likely increase as
life expectancy increases.

The estimated incidence and prevalence of IBD from this
study should be considered in the context of prior estimates
from the US. We estimated the incidence of IBD to be between
11.8 and 17.0 per 100,000 person-years. This estimate is
generally consistent with prior estimates from Olmstead
County, Minnesota (10.7 per 100,000 for Crohn’s disease and
12.2 per 100,000 for ulcerative colitis),6 and Northern Cali-
fornia (6.3 per 100,000 for Crohn’s disease and 12.0 per
100,000 for ulcerative colitis).5 In Olmstead County, the esti-
mated prevalence of IBD in 2010 was 522.9 per 100,000
population, or w1.6 million Americans with IBD.6 Similarly, a
2016 estimate from CDM and Truven, a second commercial
data source, estimated that there were w1.4 million Ameri-
cans with IBD,11 and in the recent Global Burden of Disease
Study that derived estimates from prior publications, the
overall prevalence estimate was 1.8 million Americans.3

Our estimate was somewhat higher than those from prior
administrative claims-based studies. A notable difference be-
tween our study and prior studies is that we included a more
representative population by pooling data from 4 sources,
including Medicare. With the aging of the population, com-
pounding prevalence may contribute to a rise in prevalence
over time.2,12 In addition, by requiring patients to have 4 years
of enrollment with their health insurance, we may have been
better able to capture patients with less severe disease and
who therefore have less frequent physician encounters for IBD.

In contrast to studies conducted using administrative
data, the NHIS estimated there were 3.1 million Americans
previously diagnosed with IBD,4 whereas the 2009 to 2010
National Health and Nutrition Examination Survey
(NHANES) estimated that there were 2.3 million Americans
diagnosed with IBD.13 The NHIS and NHANES studies relied
on self-report of the IBD diagnosis The NHANES estimate is
nearly identical to our primary estimate, and the NHIS es-
timates is rather close to our secondary estimate of 2.74
million Americans with IBD. Differences between our esti-
mate and the prior NHIS estimate may reflect inaccuracy of
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self-report in the NHIS study or underestimation of IBD in
claims-based analyses, or both, because some patients may
rarely see a physician or receive treatment for their IBD,
such that they may not be detected by algorithms requiring
multiple diagnoses of IBD or IBD prescriptions, even with a
4-year minimum enrollment period.

Our prevalence estimates from the US are similar to recent
estimates from other high-prevalence regions in Europe and
Canada.2 For example, the estimated prevalence per 100,000
population was 744 in Germany in 2010,9 770 in Norway in
2017,14 and 872 in Denmark in 2020.15 In Canada, the
prevalence of IBD in 2018 was estimated at 700 per 100,000,
based on extrapolation of data from 2002 to 2008.16

The prevalence of IBD has been described as passing
through 4 phases: emergence of IBD, acceleration of inci-
dence, compounding prevalence, and finally, prevalence
equilibrium.17 We observed a gradual increase in preva-
lence across the last decade, suggesting that the US had not
reached prevalence equilibrium. This is consistent with a
recent study of Medicaid data that showed an increasing
prevalence of CD during the last decade, although most of
that occurred before 2016.18

There is a general paucity of data on the racial/ethnic
distribution of IBD in the US. We estimated that the prev-
alence of IBD was nearly twice as high among non-Hispanic
White Americans compared with Black, Hispanic, and Asian
Americans. Our race- and ethnic-specific results are
consistent with prior studies using Medicaid and Medicare
claims and electronic health record data in which the
prevalence in Black Americans was w40% lower than in
White Americans.7,18,19 In the 2009 to 2010 NHANES, self-
reported diagnosis with IBD was w0.8% in non-Hispanic
Black Americans vs 1.4% in non-Hispanic White Americans
and 1.6% in Mexican Americans.13 The NHIS had very similar
results, with a self-reported IBD diagnosis of 0.5% in non-
Hispanic Black participants, 1.2% in Hispanic participants,
and 1.4% in non-Hispanic White particiapants.4 Both of these
studies benefited from self-reported race and ethnicity. In
contrast, much of the race and ethnicity data in our study
were imputed, which may underdetect or overdetect minority
populations. Moreover, the uninsured population, which is not
included in this study, are more likely to be Hispanic. It is
reassuring that our estimates were very similar to the studies
relying on self-reported race and ethnicity.

To put these data into context, it is important to consider
the overall make-up of the US population. According to the
2020 US Census, 60.1% of Americans reported being non-
Hispanic White, 13.4% Black alone, and 5.9% Asian alone;
18.5% of Americans reported being Hispanic. Based on a
population of w331 million people, one can estimate that
there are w224,000 Black, 79,000 Asian, and 281,000 His-
panic Americans with IBD compared with 1.6 million White
Americans with IBD. Thus, we estimate that relative to
Black, Asian, and Hispanic Americans, there are 7-times, 21-
times, and 6-times more White Americans with IBD,
respectively. However, these estimates need to be viewed
with caution because the race and ethnicity data derived
from Medicaid, Medicare, and CDM are not all from self-
report. Rather, much of the race data are imputed based
on statistical algorithms. Moreover, these must be inter-
preted as reflecting race as a social construct rather than as
a biologic construct. Nonetheless, this study provides criti-
cally important and novel estimates of the racial distribution
of IBD in the US.

We observed a lower prevalence of IBD in the children
who were Medicaid beneficiaries, particularly Black chil-
dren, but not in young adults. Because we only observed
this finding in children, it is less likely that this is a bias in
the design of the study. These hypothesis-generating data
suggest the possibility that poverty has a greater impact on
children with IBD than adults. Children depend on their
guardians to advocate for them. Among possible explana-
tions for this observation would be that poverty may make
it more difficult for guardians to seek medical care for their
children due to many different social determinants of health
that are linked to poverty, thereby leading to underdiag-
nosis. An alternative hypothesis is that physicians are less
likely to diagnose IBD in children from low-income families.

Prior studies have suggested slightly increased mortality
among patients with IBD.20,21 We observed a rise in prev-
alence of IBD, ulcerative colitis, and Crohn’s disease with
age, but a slight drop above age 80, particularly for Crohn’s
disease. This could reflect greater excess mortality in the
oldest patients with IBD, and Crohn’s disease in particular,
as has been suggested in other populations.22

This study is unique in having pooled data that are
representative of nearly the entire US population with health
insurance. However, even with this complex design, we did
not capture those with insurance through the Veterans Affairs
system and the uninsured. We hypothesize that there are few
patients diagnosed with IBD who lack health insurance,
because people with a chronic disease would be less likely to
forgo having insurance and may qualify for government-
sponsored health plans. Under this hypothesis, missing data
on the uninsured may result in an overestimate of the prev-
alence of IBD. An alternative hypothesis is that some people
with IBD are unable to afford health insurance, which would
mean that missing data on the uninsured population could
bias to underestimating the prevalence of IBD. Prior studies
within the US Veterans Affairs health system documented
nearly identical prevalence estimates as ours.23 As such, the
lack of inclusion of the uninsured population in our estimate
is unlikely to have significantly biased the results.

The sensitivity, specificity, and PPV of our claims-based
algorithms are not 100%. To the extent that sensitivity is
imperfect, we may have underestimated the prevalence and
incidence. In contrast, to the extent that specificity and PPV
are imperfect, we may have overestimated incidence and
prevalence. Although it is impossible to perfectly balance
underestimation due to imperfect sensitivity and over-
estimation based on imperfect specificity, we believe that
our study provides a reliable range of estimates. For
example, our primary definition of prevalence does not
include patients with a single diagnosis of IBD in the claims
data and no prescribed therapies. However, in our prior
validation study, �22% of such patients were confirmed to
have IBD, such as patients with a history of total colectomy
for ulcerative colitis in the distant past. In our sensitivity



1204 Lewis et al Gastroenterology Vol. 165, Iss. 5

INFLAM
M
ATORY

BOW
EL

DISEASE
analysis, adding in such patients and applying a conserva-
tive weight of 0.22 to account for the low PPV increased the
prevalence estimate by w15%.

The component of the primary prevalence algorithm
with the lowest PPV was for patients who had 1 IBD diag-
nosis and at least 1 prescription, but most had multiple
diagnoses with or without prescriptions. For example,
within the CDM cohort, only 8.6% of the prevalent patients
in the primary analysis had a single IBD diagnosis. Thus, the
degree of overestimation that may have resulted from this is
small. These sensitivity analyses allow for a more nuanced
interpretation of the results, understanding that all preva-
lence estimates contain some degree of measurement error.

The racial and ethnic composition of the individual data
sets used in this study differ from the overall population.
Medicaid beneficiaries are more likely to be Black or His-
panic, whereas commercially insured populations have a
higher proportion of White Americans than the general
population. To address this, we used direct standardization
to ensure that the incidence and prevalence estimates
accounted for age, sex, and type of insurance.

A small proportion of Medicare beneficiaries do not have
outpatient coverage (Part B) or prescription drug coverage
(Part D). The former are more likely to be White and have
higher income and the latter to have lower income and more
medical conditions.24 Given the small proportions, <10%
for each, and the contrasting nature of these 2 groups, this is
not expected to meaningfully impact the results.
Conclusions
In summary, we believe this to be the most compre-

hensive assessment of physician-diagnosed IBD in the US to
date. IBD is a relatively common chronic condition, affecting
>0.7% of Americans and is most prevalent in the North-
eastern region. The incidence peaks in early adulthood and
then plateaus at a lower rate. The disease is less commonly
diagnosed in Black, Asian, and Hispanic Americans. How-
ever, ascertaining whether this is due to detection bias or
biologic differences is not possible from these data. Future
investigation is essential to understand the causes and
consequences of these observed differences based on race
and ethnicity. Finally, the lower prevalence in children with
Medicaid insurance highlights the importance of additional
research to understand the impact of social determinants of
heath on the care of IBD.
Supplementary Material
Note: To access the supplementary material accompanying
this article, visit the online version of Gastroenterology at
www.gastrojournal.org, and at https://doi.org/10.1053/j.
gastro.2023.07.003.
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Supplementary Methods and Results

Inclusion Criteria by Data Source
The inclusion criteria varied slightly by data source.
Medicare: Must have 4 years of continuous fee-for-

service coverage with no gap greater than 1 month. Must
have at least 1 month with Medicare Parts A, B, and D
coverage.

Medicaid: Must have 4 years of continuous fee-for-
service coverage. Must be aged <61 years at the start of
the 4 years of continuous coverage

CDM: Must have 4 years of continuous coverage. All
patients have pharmacy benefits coverage.

HealthCore: Must have 4 years of continuous coverage,
with or without pharmacy benefits.

Time Period of Data Used in the Incidence and
Prevalence Analyses

The time periods of the data used to compute incidence
and prevalence varied slightly by the data source and the
analysis. This is summarized in the following table.

Data source Incidence Prevalence

Medicare January 2007–
December 2017a

January 2007–
December 2017

Medicaid January 1999–
December 2012b

January 1999–
December 2012

CDM May 2000–
December 2017c

May 2000–
December 2017

HealthCore January 2006–
June 2018d

January 2006–
December 2017

aCould only be diagnosed as incident IBD between January 1,
2015, and December 31, 2017.
bCould only be diagnosed as incident IBD between July 1,
2009, and June 30, 2012.
cCould only be diagnosed as incident IBD between July 1,
2014, and June 30, 2017.
dCould only be diagnosed as incident IBD between July 1,
2014, and June 30, 2018.

Censoring Rules for Incidence Calculations
In each data set, patients were censored for death or loss

of health insurance benefits. In Medicaid, patients were
censored when they reached age 65 years or began a
managed Medicaid plan.

Avoiding Duplicate Counting of People
Although people may switch between insurance plans,

duplicate counting of individuals was avoided by the
following:

� People do not have 2 of these insurance plans as their
primary insurance at the same time.

� People may have both Medicare and Medicaid
benefits. Those aged <65 were included in the
Medicaid population. Medicaid beneficiaries aged
>65 were excluded. Thus, those aged >65 with
both Medicare and Medicaid were included in the
Medicare cohort.

� Medicare includes both fee-for-service and managed
plans; however, a person may only have 1 of these
benefits at a time. We used managed Medicare data
from Anthem and CDM and only fee-for-service Medi-
care beneficiaries in the random sample data received
from the Center for Medicare and Medicaid Services.

� There is a small chance that Medicaid beneficiaries
could have been counted again in the commercial or
Medicare data for the following reasons:

B Because the Medicaid data ended in 2012, there is a
small possibility that a patient could have been
captured in Medicaid and later in commercial or
Medicare data.

B There are some states where children with IBD can
have both Medicaid and commercial insurance.

B Given the relatively small portion of Americans with
Medicaid and the low probability that patients were
double counted, this is expected to have a very small
impact on the results.

Provider Specialty
Each data source has one or more variables that identify

provider specialty. In CDM, we internally validated this code
by examining the relationship between the code and per-
formance of colonoscopy. In 2017, colonoscopies and sig-
moidoscopies were far more likely to be performed by
gastroenterologists (median, 44; interquartile range [IQR],
16–101) and colorectal surgeons (median, 16; IQR, 6–39)
than by family practitioners (median, 2; IQR, 1–4), internists
(median, 1; IQR, 1–8), or general surgeons (median, 1; IQR,
1–7). These data strongly support the validity of the pro-
vider specialty data in the commercial claims data. In
Medicaid, however, physician specialty data were incom-
plete. Physician specialty can be identified in Medicaid using
a specific provider taxonomy variable or by linking to the
National Provider Identifier number of the provider. Un-
fortunately, there was a high level of missing data for lower
endoscopy claims using either of these methods to identify
provider specialty (nearly 50%). As such, we were not able
to implement the coding requirement for physician specialty
in the Medicaid data. The one other exception is that
HealthCore’s data did not distinguish colorectal surgeons
from other surgeons, and as such, all surgeons were counted
in the algorithms.
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Supplementary Figure 1. Prevalence ratio comparing
Medicaid, HealthCore, and CDM. F, female; M, male.
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