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Abstract
Background: Inflammatory bowel disease (IBD) is
a term used to describe two conditions, Crohn’s
disease and ulcerative colitis (UC), that currently
have no definite cure. The incidence of IBD
worldwide has increased, frequently affecting
women during their reproductive years.
Objectives: This study examines the association
of Crohn's disease and ulcerative colitis (UC) with
adverse pregnancy outcomes and looks at the
interactions
of
race/ethnicity
on
these
associations.
Study Design: We examined hospital birth
records in the National Inpatient Sample (NIS)
data sets in 2011 and 2012. We identified
maternal
demographics
and
clinical
characteristics using international classification of
disease-9 codes. Chi-square and Fisher exact
tests were used to examine associations and
logistic regression models were used to control
for confounders.
Results: Crohn's disease is associated with small
for gestational age, aOR 1.70(CI:1.53-

1.89,p<0.001) but not premature delivery,
whereas UC was associated with prematurity,
aOR 1.5(CI:1.36-1.66,p<0.001) to a greater
extent than with SGA. Analyses by race/ethnicity
showed Crohn’s disease to be associated with
SGA among newborns of all racial groups, but
most evident among African Americans, aOR
2.55(CI:2.06-3.15,p<.001). Crohn’s disease was
associated with prematurity only in Caucasian
women, aOR 1.21(CI:1.10-1.34,p<.001). UC was
associated with SGA newborns only in Hispanic
mothers, aOR 3.40(CI:2.24-5.15,p<0.001), and
with premature delivery only among Caucasian
mothers, aOR 1.60(CI:1.42-1.80,p<.001).
Conclusion: Both Crohn's disease and ulcerative
colitis are associated with prematurity and small
for gestational age in a way that is significantly
affected by maternal race. Qualitative studies are
needed to understand mechanisms for these
associations and the role of race/ethnicity.
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Introduction
Crohn’s disease and ulcerative colitis
(UC) are two chronic relapsing and
remitting diseases that currently have no
definitive cure and together compromise
a class of conditions known as
inflammatory bowel disease (IBD).1,2 In
the United States, the incidence of
Crohn’s disease has been 3.1 to 14.6
cases per 100,000 person years and the
prevalence is 201 per 100,000 adults,
whereas the incidence of UC is 2.2 to
14.3 cases per 100,000 person years
and the prevalence is 238 per 100,000
adults.1,2 IBD has long been considered
a problem of Western societies due to
certain lifestyle factors thought to
contribute to its pathogenesis.3 However,
data from recent years indicates that the
incidence of IBD is on the rise worldwide,
including in Eastern and developing
countries.4,5 In
addition,
younger
populations in industrialized urban
societies are more frequently affected
with IBD and, as a result, women during
their reproductive years are affected.6
Previous studies have linked maternal
IBD with low birthweight, small for
gestational age (SGA), and preterm
delivery
outcomes
in
neonates.
However, these studies were either
conducted outside of the United States712 or were limited to a small sample
size.13-16 In fact, a systematic review of
past studies revealed inconsistencies in
study size, quality and design, making it
difficult to precisely assess the
relationship between IBD and adverse
birth outcomes.17-19 In addition, the
relationship between IBD and race/ethnic
Maternal IBD and adverse birth outcomes

groups with regard to adverse birth
outcomes has not been previously
addressed. Therefore, a study is needed
to present data from across the United
States
taking
into
consideration
race/ethnicity, in addition to other
variables such as age, behavioral,
socioeconomic
and
clinical
characteristics.
In this study we utilized the National
Inpatient Sample (NIS) datasets, which
include data from most states and
regions of the United States. We
examined the association between IBD in
pregnant women and the risk for adverse
birth outcomes. The specific aims of this
study were to: 1) examine the association
of Crohn’s disease in pregnant women
with preterm delivery or SGA newborns
while
controlling
for
maternal
demographic and clinical variables, 2)
examine the association of UC with
preterm delivery or SGA, and 3) examine
the implication of maternal race/ethnicity
on these associations.
Methods
Data Source
We used de-identified datasets obtained
from the Healthcare Cost and Utilization
Project (HCUP) associated with the
Federal Agency for Healthcare Research
and Quality (AHRQ).20 The HCUP
database is one of the largest healthcare
databases in the United States that
produces several datasets including the
National Inpatient Sample (NIS). The NIS
dataset is reproduced annually from an
all-payer national database that has
collected
millions
of
inpatient
hospitalization records from 1993 up to
2012.
These
datasets
have
hospitalization records from more than
1,000 hospitals across 45 states with
2

POG in Press, June 2020
various care levels (primary–tertiary),
types of insurance (public, private) and
academic settings (university–general).
Clinical data on hospitalization records
are coded for each patient using
International Classification of Disease 9th version (ICD-9). Current Procedural
Terminology (CPT) are used to code
surgical and non-surgical procedures
done during patients’ hospitalizations.
The NIS dataset includes more than 100
data elements for each hospital stay,
such as primary and secondary
diagnoses, primary and secondary
procedures, source of admission,
disposition
at
discharge,
patient
demographics,
expected
payment
source and total charges.

diagnostic codes: 6565, 65650, 65651,
and 65653 to identify small for
gestational age newborns. We included
potential demographic and clinical
characteristics that may correlate with
preterm delivery or SGA outcomes in our
analysis as potential confounding factors
using
respective
ICD-9
codes.
Confounders included maternal age,
race,
hypertension,
cardiovascular
diseases, diabetes mellitus, renal
diseases, anemia, thyroid diseases,
chorioamnionitis, coagulation disorder,
seizures, obesity, smoking or drug
abuse, placenta previa, placental
abruption, twin gestation and type of
insurance coverage.
Statistical analysis

Sample identification
We included hospital records for
pregnant women who gave birth to viable
newborns in the years 2011 and 2012.
We selected only these two years from
the NIS data available from 1993-2012 to
avoid multiple inclusions of same women
with repeated pregnancies. Pregnant
women who transferred out of the
hospital of birth were excluded to avoid
duplicate inclusion at both birthing and
receiving hospitals. We used ICD-9
diagnostic codes: 555, 5550, 5551, 5552,
and 5559 to identify preexisting or
recently diagnosed Crohn’s disease, and
556, 5560, 5561, 5562, 5563, 5564,
5565, 5566, 5568, and 5569 to identify
preexisting or recently diagnosed UC in
women admitted for birthing. Preterm
delivery was identified when a live
offspring
was
delivered
before
completing 37 weeks of gestation.21 We
used ICD-9 diagnostic codes 6442,
64420, and 64421 to identify preterm
deliveries. Small for gestational age
(SGA) was defined as birthweight below
the 10th percentile.22 We used ICD-9
Maternal IBD and adverse birth outcomes

We used a retrospective cross-sectional
study design to run this analysis. We
identified two main groups in the sample,
pregnant women with or without IBD. We
created two subgroups for those with or
without Crohn’s disease and those with
or without UC. We used SAS 9.1 (SAS
Institute, Cary, NC, USA) to run our
statistical analysis. We used frequency
analyses to calculate prevalence of
inflammatory bowel diseases, Crohn’s
disease, UC, adverse birth outcomes
(preterm delivery and SGA newborns),
and other demographic and clinical
characteristics in each group and
subgroup. We calculated unadjusted
odds ratios (ORs), 95% Confidence
Intervals (CI) and p-value for all
demographic and clinical variables for
both IBD groups using Chi-square and
Fisher exact tests. Logistic regression
models were used to calculate adjusted
ORs for the association of IBD (and
subsequently for both Crohn’s disease or
UC) with preterm delivery and SGA
status while controlling for the
demographic and clinical characteristics
3
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mentioned above. Furthermore, adjusted
ORs examining the association of
Crohn’s disease and UC with preterm
delivery and SGA were calculated within
each race/ethnicity. We considered pvalue to be statistically significant if it was
< 0.05. This study was conducted with
Internal Review Board (IRB) approval
from the George Washington University
Hospital.
Results
The weighted data set included
8,273,987 pregnant women with the
following racial/ethnic distribution: 47.9%
White, 14.0% African American, 20.3%
Hispanic. Pregnant women ages 13-17
years old represented 2.5% of the
sample while women >35 years old
represented 14.8%. ICD-9 diagnostic
codes for IBD were identified in 14,476
(0.18%) hospital discharge records;
(Crohn's disease in 0.11% and UC in
0.07% of the population). Preterm
delivery occurred in 6.08% of the cases
and 2.34% delivered SGA newborns.
Data for the study include the following
generalizations. Pregnant women with
IBD were mostly white (69.4%). IBD was
less common in teenage mothers (0.6%
vs 2.5%, p<0.001) but more frequent in
pregnant women > 35 years old (18.1%
vs. 14.8%, p<0.001). Pregnant women
with IBD were more frequently identified
with cardiovascular, renal, thyroid,
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anemia, seizure and coagulation
disorders as well as with a higher
prevalence of placental abruption, and
increased alcohol or drug abuse.
However, pregnant women with IBD
were less likely to be obese, have
chorioamnionitis or be covered by public
insurance. Table (1) shows frequencies,
percentages and adjusted odds ratios
(aOR) for the demographic and clinical
characteristics of the study population.
Figure 1 demonstrates the association of
preterm delivery and SGA newborns with
IBD and its subtypes (Crohn’s disease
and UC) in the overall population after
adjusting for confounding variables.
IBD is associated with preterm delivery,
aOR 1.24 (CI: 1.17-1.33, p<0.001), and
small for gestational age, aOR 1.57
(CI:1.44-1.71, p<0.001). Further analysis
of each of the IBD subtypes, Crohn’s
disease and UC, revealed significant
differences in the association of each
disease with the examined birth
outcomes. Crohn's disease was not
generally associated with preterm
deliveries,
but
was
significantly
associated with SGA, aOR 1.70 (CI:
1.53-1.89, p<0.001). In contrast, UC was
more likely to be associated with preterm
deliveries, aOR 1.50 (CI: 1.36-1.66,
p<0.001) than with SGA, aOR 1.31 (CI:
1.08-1.59, p=0.001) after adjusting for
demographic and clinical confounders in
the logistic regression models (Figure 1).
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Table 1: Demographic and clinical characteristics of pregnant women with and
without inflammatory bowel disease (IBD)*
Women with
IBD, n (%)
n=14,476

Women without
IBD, n (%)
n=8,355,987

Adjusted OR (CI), p-value

11,762 (81.3)
92 (0.6)
2622 (18.1)

6,826,561 (82.7)
208,253 (2.5)
1,221,173 (14.8)

1 (reference)
0.34 (0.27 – 0.41), p<.0001
1.14 (1.09 – 1.19), p<.0001

10,052 (69.4)
1610 (11.1)
835 (5.8)
142 (0.98)
44 (0.3)

3,956,441 (47.9)
1,159,501 (14.0)
1,681,385 (20.4)
382,300 (4.6)
64,778 (0.8)

1 (reference)
0.60 (0.57 – 0.64), p<.0001
0.24 (0.22 – 0.25), p<.0001
0.14 (0.12 – 0.17), p<.0001
0.30 (0.22 – 0.40), p<.0001

Twin gestation

315 (2.2)

115,387 (1.4)

1.25 (1.12 – 1.40), p<.0001

Hypertension

1559 (10.8)

851,730 (10.3)

0.96 (0.91 - 1.02), p=0.161

Chorioamnionitis

108 (0.8)

75,869 (0.9)

0.79 (0.65 - 0.95), p=0.014

Diabetes mellitus

169 (1.2)

107,116 (1.3)

0.93 (0.80 - 1.08), p=0.330

Cardiovascular diseases

243 (1.7)

56,783 (0.7)

1.95 (1.71 - 2.21), p<0.001

Renal diseases

719 (5.0)

209,776 (2.5)

2.06 (1.91 - 2.22), p<0.001

Maternal anemia

2801 (19.4)

988,773 (12.0)

1.94 (1.86 - 2.02), p<0.001

Thyroid diseases

702 (4.9)

238,269 (2.9)

1.35 (1.25 - 1.46), p<0.001

Seizure disorders

138 (0.95)

34,461 (0.42)

2.07 (1.75 – 2.45), p<0.001

Coagulation disorders

323 (2.23)

119,837 (1.45)

1.25 (1.12 – 1.40), p<0.001

Placenta previa

100 (0.7)

55,531 (0.7)

0.86 (0.71 - 1.05), p=.158

Placental abruption

197 (1.4)

86,192 (1.0)

1.22 (1.06 - 1.40), p=.007

Obesity

577 (4.0)

403,819 (4.9)

0.79 (0.73 – 0.86), p<0.001

Smoking

912 (6.3)

441,590 (5.4)

1.04 (0.97 – 1.11), p<0.339

Alcohol use

20 (0.14)

3154 (0.04)

3.28 (2.11 – 5.10), p<0.001

Drug use

166 (1.15)

39,755 (0.48)

1.94 (1.66 – 2.27), p<0.001

Public insurance

4036 (27.9)

3,738,911 (45.3)

0.55 (0.53 – 0.57), p<0.001

Preterm Delivery

1099 (7.59)

501,717 (6.07)

1.24 (1.17 - 1.33), p <0.001

Small for Gestational Age

541 (3.74)

193,344 (2.34)

1.57 (1.44 - 1.71), p <0.001

Maternal age groups
18 – 34 Years
<18 Years
>35 Years
Race
White
African American
Hispanic
Asian
Natives

*Confounding variables controlled for in the logistic regression model for the weighted sample included maternal age,
race, hypertension, cardiovascular and renal diseases, diabetes mellitus, anemia, thyroid disorders, chorioamnionitis,
coagulation disorder, seizures, obesity, smoking or drug abuse, placenta previa, placental abruption, twin gestation
and type of insurance coverage
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1A.
10

IBD
No IBD

* p<.0001

Percentage

8
6
*p<.0001
4
6.1
2
2.34
0
Premature Delivery

Small for Gestational Age

1B.
10

Percentage

8

e

6

Crohn's Disease
No Crohn's Disease

* p<.0001

4
2
0
Premature Delivery

Small for Gestational Age

1C.
12

UC
No UC

* p <0.001
10

Percentage

8
6
* p =0.001

4
2
0
Premature Delivery

Small for Gestational Age

Figure 1: Preterm delivery and small for gestational age (SGA) in pregnant women
with and without inflammatory bowel disease (IBD) in Figure 1A, Crohn’s disease
in Figure 1B and ulcerative colitis (UC) in Figure 1C.
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The analysis was repeated separately
controlling for race/ethnicity. In general,
the impact of Crohn’s disease on
pregnancy outcomes was different from
that of UC within each race/ethnicity.
Although, Crohn’s disease was not
associated with preterm delivery in the
overall sample, it was significantly

associated with preterm delivery among
White women, aOR 1.21 (CI: 1.10-1.34,
p<.001). Crohn’s disease was associated
with increased SGA among newborns of
all three racial groups, with the greatest
association observed among African
Americans, aOR 2.55 (CI: 2.06-3.15,
p<.001), (Figure 2).

Table 2: Adverse birth outcomes associated with Crohn’s disease*
Women with
Women without
Adjusted OR
Crohn's (%)
Crohn's (%)
(CI)
Preterm delivery among women with Crohn's disease compared to those without

p-value

Overall sample

6.76

6.08

1.09 (1.00-1.19)

p = 0.05

White

7.01

5.6

1.21 (1.10-1.34)

p <0.001

African American

7.18

8.08

0.87 (0.70-1.10)

p = 0.23

Hispanic

4.87

6.02

0.66 (0.41-1.06)

p = 0.09

Small for gestational age among women with Crohn's disease compared to those without
Overall sample

4.17

2.34

1.70 (1.53-1.89),

p <0.001

White

3.26

2.34

1.38 (1.20-1.59),

p <0.001

African American

7.92

3.27

2.55 (2.06-3.15),

p <0.001

Hispanic

3.69

1.58

(1.14-3.34),

P = 0.015

*Confounding variables controlled for in the logistic regression model for the weighted sample included
maternal age, hypertension, cardiovascular and renal diseases, diabetes mellitus, anemia, thyroid
disorders, chorioamnionitis, coagulation disorder, seizures, obesity, smoking or drug abuse, placenta
previa, placental abruption, twin gestation, and type of insurance coverage
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2A.
10

8

2B.
Preterm

*p <.0001

10

SGA
Non SGA

Full term

*p<.0001

Percentage

8
6
6
*p <.0001
*p <.0001

4

4

2

2

0

0
Whites

African Americans

Whites

Hispanics

2C.
10

Hispanics

Crohn's Disease

Crohn's Disease

*p <.0001

African Americans

2D.
Preterm

SGA

8

Non SGA

Full term
8
*p <.0001

Percentage

6
6
4

*p <.0001

*p <.0001

4

2

*p
*p<.0001
<.0001

2

0

0
Whites

African Americans

Hispanics

Ulcerative Colitis

Whites

African Americans

Hispanics

Ulcerative Coloitis

Figure 2: Preterm delivery and small for gestational age (SGA) among pregnant
women with and without Crohn’s disease and ulcerative colitis (UC) in different
race/ethnic groups. Figures 2A and 2B compare preterm delivery and SGA
between Whites, African Americans, and Hispanics with Crohn’s disease,
respectively. Figures 2C and 2D compare preterm delivery and SGA between
Whites, African Americans, and Hispanics with UC, respectively.
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Although UC was associated with
preterm delivery in the overall sample, it
was in fact, found to be closely
associated with preterm delivery only
among White women, aOR 1.60 (CI:
1.42-1.80, p<.001). No significant
association of UC with preterm delivery
was noted among African American or
Hispanic women. SGA newborns, on the
other hand, were more common in

women with UC among both Hispanic
and White pregnant women, with a much
greater association observed among
Hispanics, aOR 3.40 (CI: 2.24-5.15,
p<0.001) than among Whites. In
contrast, African American women with
UC delivered fewer SGA newborns than
women with no UC, aOR 0.33 (CI: 0.130.83, p=0.019), (Figure 2).

Table 3: Adverse birth outcomes associated with ulcerative colitis (UC)*
Women with UC
(%)

Women without UC
(%)

Adjusted OR (CI),

p-value

Preterm delivery among women with ulcerative colitis
Overall sample

8.95

6.08

1.50 (1.36-1.66)

p <0.001

White

9.19

5.6

1.60 (1.42-1.80)

p <0.001

African American

6.95

8.08

0.90 (0.62-1.32)

p = 0.60

Hispanic

6.54

6.02

1.09 (0.74-1.60)

p = 0.66

Small for gestational age among women with ulcerative colitis compared to those without
Overall sample

3

2.34

1.31 (1.08-1.59)

p = 0.001

White

2.87

2.34

1.28 (1.04-1.54)

p = 0.007

African American

1.07

3.27

0.33 (0.13-0.83)

p = 0.019

Hispanic

5.31

1.57

(2.24-5.15)

p <0.001

*Confounding variables controlled for in the logistic regression model for the weighted sample included
maternal age, hypertension, cardiovascular and renal diseases, diabetes mellitus, anemia, thyroid
disorders, chorioamnionitis, coagulation disorder, seizures, obesity, smoking or drug abuse, placenta
previa, placental abruption, twin gestation, and type of insurance coverage

Discussion
Principal Findings
This study demonstrated significant
increase in preterm delivery and SGA
newborns among pregnant women with
IBD
after
adjusting
for
clinical
confounders known to increase the
likelihood of both adverse birth
outcomes. The associations of preterm
Maternal IBD and adverse birth outcomes

delivery with both Crohn’s disease and
UC were only evident among the White
population.
However,
SGA
was
associated with both diseases in all races
except African Americans with UC.
Results
IBD was associated with both premature
delivery and SGA. Previous studies have
reached different conclusions; some
9
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studies indicated an association between
prematurity and SGA birth with IBD, while
other studies have found no such
association in one or both of the IBD
subtypes.23-28
A meta-analysis by
Cornish et al., which included data from
12 studies on 3,907 patients with IBD and
320,531 subjects without IBD, found that
women with IBD had increased risk of
preterm delivery, but not of SGA birth.14
A meta-analysis by O’Toole et al., which
included data from 23 studies on 15,007
patients with IBD and 4,614,271 subjects
without IBD, found that women with IBD
had a significantly increased risk for both
preterm delivery and SGA. Although
findings of this meta-analysis were like
ours, we observed a stronger association
with SGA birth than with preterm delivery.
Moreover, we stratified outcomes
according to IBD subtypes and controlled
for several potential confounding factors.
To the best of our knowledge, this study
is the first to assess birth outcome risks
in IBD population stratified by race/ethnic
groups. In Whites, both Crohn’s disease
and UC were associated with premature
birth and SGA newborn outcomes,
showing the most significant association
for UC with preterm deliveries. In African
Americans, neither Crohn’s disease nor
UC was associated with preterm delivery.
Meanwhile, the association of both IBD
subtypes differed in relation to SGA
newborn outcomes. Crohn’s disease was
associated more with SGA, while UC was
associated less with SGA. These
paradoxical findings need further
qualitative studies to understand the
underlying
cultural,
nutritional
or
psychological factors. In Hispanics,
association with premature birth was not
increased with either Crohn’s disease or
UC, but association with SGA newborns
increased with both diseases, with a
Maternal IBD and adverse birth outcomes

stronger association between UC and
SGA. Unlike preterm delivery, SGA was
associated with both Crohn’s disease
and UC in each of the race/ethnic
subgroups: Whites, African Americans
and Hispanics. However, the nature and
magnitude of these associations differed
according to both the disease (Crohn’s
disease vs. UC) and race. In Crohn’s
disease, the greatest association with
SGA was seen in African Americans
followed by Hispanics, then Whites. In
UC, SGA was mostly associated with
Hispanics followed by Whites.
Clinical Implications
Although the exact etiology of IBD
remains
unclear,
several
factors
including genetics and environment are
thought to be involved. Microorganisms
such as bacteria and viruses, and
sensitivity to protein in foods have been
linked to these conditions.29-32 In addition
to its inflammatory effect at the maternal
fetal interface, Crohn’s disease or
resection of small bowel as treatment for
Crohn’s disease may interfere with
gastrointestinal absorption of nutrients
that could compromise transfer of microand macro-nutrients from mother to fetus
leading to increased risk of SGA birth.32
Furthermore, patients who are very ill
with active Crohn’s disease and UC and
who do not respond to medical therapy
may have reduced food consumption. In
addition, IBD is associated with innate
immune deficits including those of tolllike receptor (TLR) signaling and NODlike receptor signaling in addition to
deficiency of defensins and autophagy
pathways.33 These defects are likely
involved in the abnormal mucosal
response seen in IBD, but TLR
irregularities are also hypothesized to
cause delivery-inducing release of proinflammatory
cytokines
and
10
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prostaglandins in response to microbial
stimuli. Another theory is that the role of
increased gut permeability during
increased inflammation could alter
nutritional and immunological factors
affecting delivery.30
The increased perinatal morbidity in
patients with Crohn’s disease and UC
could be due in part to a variety of extraintestinal
manifestations
of
IBD,
especially inflammatory conditions of the
liver and joints, and arterio-venous
thromboembolic pathologies. These
inflammatory disorders have genetic
correlates, notably that human leukocyte
antigens and their pathogenesis include
T-cell activity and that imbalances in
cytokine production and intestinal
antigens are shared by other organs.28-33
The association of preterm delivery with
Crohn’s disease and UC is plausibly
related to such mechanisms that are
common in both subtypes of IBD. More
qualitative and delivery-related studies
are needed to understand the underlying
mechanisms (genetic, environmental, or
biological) of adverse neonatal outcomes
in women with IBD.
This study can increase the awareness of
health care providers with regard to the
differential impact of each subtype of
IBD; Crohn’s disease and UC, on birth
outcomes, and can, therefore, enable
them to offer more specific counseling
and comprehensive clinical care to
pregnant women according to their
specific illness. Such tailored counseling
would be provided according to maternal
race/ethnic background. For example,
pregnant women with Crohn’s disease
could be counseled for their increased
risk of small for gestational age
outcomes, especially those of African
American or Hispanic descent. White
women with ulcerative colitis could be
Maternal IBD and adverse birth outcomes

counseled for their increased risk of
prematurity, while those of Hispanic
origin could be counseled for their
increased risk for small for gestational
age. In this way, health care providers
would be able to enhance their
monitoring for early signs of fetal growth
restriction or preterm labor according to
each peculiarities of each disease and
within each race/ethnicity respectively.
Research Implications
Future research on the association of
maternal IBD with adverse neonatal
outcomes should focus on analyzing the
impact of additional predictors for
prematurity and SGA. Our study stratified
odd ratios according to maternal race,
but additional stratification according to
maternal age, neonatal sex or clinical
conditions could also be performed. In
addition, risk factors common to both
preterm and SGA birth, such as low
weight gain during pregnancy, maternal
short stature and maternal stress level, 38
could be analyzed in future studies for
their impact on women with IBD.
Strengths and limitations
This study benefited from several
strengths. Foremost, the study was
conducted using a national in-hospital
dataset while previous studies were
limited to small samples or to statelimited datasets. The NIS database has
the following unique merits: (1) it is one
of the largest databases in the United
States and may therefore represent the
true diversity of the population allowing
for study of relatively rare conditions such
as Crohn’s disease and UC; (2) the NIS
dataset includes several clinical and
demographic variables that have ICD-9
diagnostic codes and that were reported
by physicians during admission or upon
11
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discharge, hence, providing information
on risk factors not included in previous
studies;
and
(3)
underrepresentation/under-reporting for some
of the variables of interest may be
assumed to be equally distributed among
groups and, therefore, associations are
still valid.
However, certain limitations were also
observed in this study. Although using a
national database that identified specific
ICD-9 diagnostic codes for premature
delivery and SGA, it is difficult to account
for variability in the diagnostic practices
of physicians. In addition, the study was
limited by the inability to identify some
demographic characteristics such as
socioeconomic status, which was shown
to associate with SGA and prematurity.37
To overcome such limitation, we
controlled for type of insurance as an
indirect indicator for socioeconomic
status. As HCUP data is a de-identified
dataset, we could not link between the
babies’ records and those of their
mothers. However, all relevant maternal
conditions (including IBD subtypes) are
provided as ICD9 codes, along with
several factors related to their offspring
such as prematurity and small for
gestational age. Data about dietary
behaviors, level of education, or
psychological confounders were not
documented and could not be controlled
for in the logistic regression models. The
difficulty in assessment is further
compounded by the fact that many of the
medications used to treat IBD could be
associated with preterm delivery,18
although it is believed that the greatest
risk to adverse outcomes is due to active
disease and not active therapy.19
Furthermore, using ICD codes to assess
for the presence of Crohn’s disease or
UC did not allow us access to information
Maternal IBD and adverse birth outcomes

about disease activity during pregnancy.
Any
active
inflammation
during
pregnancy can be associated with
negative birth outcomes. Disease activity
may be confounded by medication use,
race/ethnicity and other unknown
confounders. Finally, we could not
explain the higher prevalence of alcohol
and drug use among pregnant women
with IBD in this sample. These findings
may be the result of surveillance bias, or
it may be that such diseases may be
accompanied by mental health disorders
and vulnerability to addiction.
Conclusion
This study supported the assertion that
IBD was associated with preterm and
SGA birth; however, risk disparities
existed among race/ethnic groups and
IBD subtypes. These findings could be a
valuable resource for clinicians while
counseling pregnant women about
differences in race/ethnicity and IBD
subtype. Further qualitative studies are
warranted to explain variability of
outcomes across different race/ethnic
subgroups.
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