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Summary
Background: Data relating to the association between inflammatory bowel disease 
(IBD) and pregnancy outcomes are lacking in Korea.
Aims: To determine the incidence rates of pregnancy outcomes in women with IBD.
Methods: A nationwide population study was performed using the Korean National 
Health Insurance claims database. A total of 2058 women with IBD consisting of 
ulcerative colitis (UC, n = 1469) and Crohn's disease (CD, n = 589) were pregnant 
between 2007 and 2016. We compared their incidence of pregnancy outcomes with 
20 580 age-matched controls without IBD. We also stratified the patients into those 
with quiescent to mild and moderate to severe IBD and compared the outcomes 
between them.
Results: The pregnancy rate of women with IBD was lower than that of women with-
out (25.7% vs 32.3%, P < 0.001). Caesarean section (46.5% vs 38.8%, odds ratio [OR] 
1.43, 95% confidence interval [CI]: 1.17-1.75), and intrauterine growth retardation 
(IUGR) (3.0% vs 1.0%, OR 2.89, 95% CI: 1.59-5.26) were increased in CD patients 
than the controls. In regards to disease severity, there were no significant differ-
ences in pregnancy outcomes between patients with quiescent to mild IBD and the 
controls. However, the live birth rate of patients with moderate to severe IBD was 
lower than that of the controls (65.0% vs 69.9%, OR 0.79, 95%CI: 0.66-0.94). In addi-
tion, moderate to severe IBD was significantly associated with spontaneous abortion 
(14.9% vs 11.9%, OR 1.33, 95% CI: 1.04-1.68), caesarean section (46.4% vs 38.8%, 
OR 1.41, 95% CI: 1.14-1.74) and IUGR (3.4% vs 1.0%, OR 3.20, 95% CI: 1.75-5.84).
Conclusions: With the exception of moderate to severe disease, the incidences of 
adverse pregnancy outcomes in women with IBD are similar to that of the general 
population.

www.wileyonlinelibrary.com/journal/apt
https://orcid.org/0000-0002-8244-374X
https://orcid.org/0000-0001-5975-8519
mailto:
https://orcid.org/0000-0002-0218-4136
mailto:
https://orcid.org/0000-0003-2850-4553
https://orcid.org/0000-0002-7297-6577
mailto:gidoc4u@gmail.com
mailto:drmaloman@catholic.ac.kr
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fapt.15654&domain=pdf&date_stamp=2020-04-07


862  |     LEE Et aL.

1  | INTRODUC TION

The prevalence of inflammatory bowel disease (IBD) has risen rap-
idly in countries that are becoming more westernised, including 
South Korea.1-3 The peak incidence of IBD is in the second to fourth 
decades, which coincides with the peak years of fertility and preg-
nancy.4 Because IBD is an immune-mediated chronic inflammatory 
intestinal condition, the therapeutic aim is not a complete cure but to 
induce and maintain remission. Vague anxiety that IBD is an intrac-
table disease can drive patients into avoiding pregnancy or to stop 
IBD medication arbitrarily.5-7 Therefore, it is an important obligation 
and the responsibility of clinicians who manage women with IBD to 
establish the impact of IBD on pregnancy and infant outcomes.

Several studies regarding these issues have been conducted and 
findings on whether IBD is associated with adverse pregnancy and 
birth outcomes are still conflicting.8-14 Recent studies that have fo-
cused on IBD disease activity have revealed that the active disease is 
associated with a significant increase in adverse pregnancy and birth 
outcomes.8,15-17 Based on these results, it is strongly recommended 
that women with IBD who are contemplating pregnancy should re-
ceive an objective disease evaluation before conception.18 It is also 
recommended that corticosteroid-free remission is achieved for at 
least 3 months prior to conception and that remission is confirmed 
with endoscopy or other objective markers.19

One of the major limitations of studies on adverse pregnancy 
outcomes in women with IBD is that the incidence of these outcomes 
is relatively low. For this reason, a study in a hospital setting would 
be very difficult. In this situation, a population-based cohort study 
using a national registry can be a good alternative. Nevertheless, 
population-based data on pregnancy risk among women with IBD are 
very limited. The Korean government operates a mandatory nation-
wide insurance system covering the entire population of the nation. 
This database contains information on all insurants including demo-
graphic characteristics, diagnosis codes and prescribed medications, 
which makes it possible to study this type of rare disease.20,21

The aims of this study were to determine the incidence rates of 
pregnancy outcomes in women with IBD using a nationwide cohort 
database. In addition, we sought to compare the risk according to 
disease severity.

2  | METHODS

2.1 | Study design and database

This was a nationwide population-based retrospective cohort study 
using the Korean National Health Insurance (NHI) claims database, 
which contains all claims information provided by the Korean NHI 
program and the Korean Medical Aid program from 2007 to 2016.

The Korean NHI system is a nationwide insurance system op-
erated by the Korean government and covers up to 98% of the 52 
million citizens of the country. The Korean NHI claims data contains 
demographic information such as gender, age and indicators for 

inpatient and outpatient services, specific information on healthcare 
services provided, diagnosis and prescriptions. The International 
Classification of Diseases and Injuries 10th Revision (ICD-10) code 
was used to record diagnoses in this database. It has been shown 
that this database provides reliable estimates of the real prevalence 
of certain diseases in Korea.20,22,23

2.2 | Study population

First, we identified all female patients with IBD from the Korean NHI 
Claims database from January 2007 to December 2016. The age of pa-
tients was then limited to the childbearing period (15-50 years). Patients 
with IBD were defined as those with at least five documented hospital 
visits due to Crohn's disease (CD, ICD-10: K50) or ulcerative colitis (UC, 
ICD-10: K51) as a principal diagnosis during the study period.20 By this 
operational definition, a total of 7999 women with IBD were selected.

Among the patients selected, we identified pregnant women by 
using the ICD-10 code related to pregnancy (ICD-10: R313, R314, 
R435, R436, R438, RA31, RA38, RA43, R450, R451, R452 and R500 
for labour; O00-O08 for abortions; or Z321, Z33, Z34 and Z35 for 
confirmed pregnancies). If a woman had more than one pregnancy 
during the study period, we only evaluated the first to avoid poten-
tial bias associated with multiple outcomes from the same woman.

The control group was randomly selected among pregnant 
women who had no history of IBD during the same period. Ten con-
trols per woman with IBD were included after frequency matching 
with the group of pregnant IBD patients in terms of age.

IBD-related medication and intestinal resection of the study 
population were investigated by searching standardised codes in the 
database (Table S1).

2.3 | Pregnancy outcomes

The pregnancy rate was calculated by dividing the number of total 
pregnancies by the total number of the group. A pregnancy was 
counted when a woman had any ICD-10 code for labours, abortions 
or confirmed pregnancy.

Outcomes were divided into four categories as in our previous 
study21: (a) live birth ([total labours minus total abortions or still-
births]/[total labours, abortions or confirmed pregnancies]), (b) spon-
taneous abortion (ICD-10: O02, O03, O05 and O06), (c) caesarean 
delivery (ICD-10: R450, R451, R452, and R500) and (d) adverse preg-
nancy outcomes.

Adverse pregnancy outcomes were subsequently classified into 
five categories: (4-1) preterm delivery (ICD-10 codes O60, O601 
and O603), (4-2) pre-eclampsia/eclampsia (ICD-10: O11, O13, O14, 
O15 and O16), (4-3) gestational diabetes mellitus (DM; DM during 
pregnancy [ICD-10: O24, O244 and O249], excluding those whose 
diabetes was diagnosed before pregnancy [E10, E11, E12, E13 and 
E14]), (4-4) stillbirths (ICD-10: O364) and (4-5) intrauterine growth 
retardation (IUGR) (ICD-10: O365).
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2.4 | Confounding variables

Confounding variables included age, socioeconomic status (represented 
by the insurance type) and comorbidities. Comorbidities included diabe-
tes (ICD-10: E10, E11, E12, E13 and E14), hypertension (I10) and hyperlip-
idaemia (E78). Patients with comorbidities were defined as those with at 
least 10 physician visits that used the corresponding diagnosis within the 
study period. We did not consider the presence of comorbidity when the 
first corresponding diagnosis was made after the diagnosis of pregnancy.

2.5 | Subgroup analyses

To assess the effect of disease severity, IBD was categorised as 
quiescent to mild or moderate to severe disease. Moderate to se-
vere IBD patients were defined as those who used steroids for 
more than 6 months or used anti-tumour necrosis factor (TNF) 
agents for more than 1 year or received intestinal resection during 
the study period. To determine the intestinal resection, we used all 
Korean standardised codes for intestinal resection including colec-
tomy, small bowel resection and surgery for intestinal obstruction.

2.6 | Statistical analysis

Categorical variables were expressed as percentages and were com-
pared using the chi-squared test. The incidence rates of pregnancy 

outcomes were measured in the UC, CD and control groups respec-
tively. We examined the risk of each pregnancy outcome (live birth, 
spontaneous abortion, caesarean section and adverse pregnancy 
outcomes) between the IBD patient group and the normal control 
group using multivariable Cox proportional hazards models adjust-
ing for age, insurance type and comorbidities. Adjusted odds ratios 
(ORs) with 95% confidence intervals (CIs) were calculated. Statistical 
significance was defined as P < 0.05. Data were analysed using SAS 
software (ver. 9.4; SAS Institute).

3  | RESULTS

3.1 | The pregnancy rate of total IBD patients

A total of 2058 pregnant women with IBD were identified from the 
Korean NHI Claims database from January 2007 to December 2016. 
The pregnancy rate of IBD patients was 25.7% (2058/7999), which 
was lower than that of non-IBD females (32.3%) (P <0 .001).

3.2 | Characteristics of the study population

Among the 2058 study population, 1469 (71.4%) were diagnosed 
with UC and 589 (28.6%) with CD (Table 1).

Compared with the age-matched control group without IBD 
(n = 20 580), the peak age at pregnancy was 21-30 years, followed by 

 Controls without IBD UC CD P value

Number 20 580 1469 589  

Age group (years)

15-20 660 (3.2%) 37 (2.5%) 29 (4.9%) <0.001

21-30 11 160 (54.2%) 769 (52.3%) 347 (58.9%)  

31-40 8250 (40.1%) 619 (42.1%) 206 (35.0%)  

41-50 510 (2.5%) 44 (3.0%) 7 (1.2%)  

Insurance type

Health insurance 20 272 (98.5%) 1450 (98.7%) 569 (96.6%) 0.002

Medical aid 308 (1.5%) 19 (1.3%) 20 (3.4%)  

Comorbidities

Diabetes 126 (0.6%) 4 (0.3%) 1 (0.2%) 0.669

Hypertension 174 (0.8%) 4 (0.3%) 2 (0.3%) 0.798

Hyperlipidaemia 89 (0.4%) 10 (0.7%) 3 (0.5%) 0.657

Concomitant medicationa

5-ASA  1266 (86.2%) 496 (84.2%) 0.250

Thiopurine  17 (1.2%) 44 (7.5%) <0.001

Steroids  252 (17.2%) 118 (20.0%) 0.124

Anti-TNF  45 (3.1%) 163 (27.7%) <0.001

Intestinal resection  9 (0.6%) 100 (17.0%) <0.001

Abbreviations: 5-ASA, 5-aminosalicylic acid; CD, Crohn's disease; IBD, inflammatory bowel disease; 
TNF, tumour necrosis factor; UC, ulcerative colitis.
aNumber of patients with 5-ASA, thiopurine, steroids for more than 6 mo or anti-TNF for more than 1 y. 

TA B L E  1   Baseline characteristics of 
the study population
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31-40 years in all three groups (UC, CD and the control). There was 
no difference in the percentage of patients with diabetes, hyperten-
sion or hyperlipidaemia between the three groups. When comparing 
the UC and CD groups, the CD group showed a higher percentage 
of patients with concomitant thiopurine or anti-TNF agents than did 
the UC group (7.5% vs 1.2%, P < 0.001 and 27.7% vs 3.1%, P < 0.001, 
respectively). The percentage of the patients who received intestinal 
resection was also significantly higher in the CD group compared to 
the UC group (17.0% vs 0.6%, P < 0.001).

3.3 | The risk of pregnancy outcomes according to 
IBD subtype

The total live birth rates of the control, UC and CD groups were 
69.9%, 68.0% and 67.6% respectively (Table 2). Whereas it seemed 
that women with IBD had lower live birth rates compared to the con-
trol group, the difference was not significant on multivariable analy-
ses adjusting for possible confounding factors (controls vs UC: OR 
0.91, 95% CI: 0.81-1.02; controls vs CD: OR 0.92, 95% CI: 0.77-1.09).

The spontaneous abortion rates of the control, UC and CD groups 
were 11.9%, 13.3% and 12.9% respectively. Although it seemed that 
women with IBD had higher spontaneous abortion rates compared 
to the control group, the difference was not significant on multivari-
able analyses either (controls vs UC: OR 1.12, 95% CI: 0.96-1.31; 
controls vs CD: OR 1.15, 95% CI: 0.90-1.46).

There was no significant difference in the caesarean section 
rates between the control and UC groups (38.8% vs 39.1%, OR 1.02, 
95% CI: 0.90-1.17). On the other hand, the caesarean section rates 
of the CD group were significantly higher than that of the control 
group (38.8% vs 46.5%, OR 1.43, 95% CI: 1.17-1.75).

In terms of adverse pregnancy outcomes, multivariable analyses 
showed women with CD had higher rates of stillbirth (1.5% vs 0.5%, 
OR 3.21, 95% CI: 1.37-7.52) and IUGR (3.0% vs 1.0%, OR 2.89, 95% 
CI: 1.59-5.26) compared to the control group. The incidence rates 
of pre-eclampsia/eclampsia and gestational DM were not different 
among the three groups. On the contrary, the preterm delivery rate 
was lower in the UC group compared to the control group (1.2% vs 
2.2%, OR 0.53, 95% CI: 0.30-0.95).

3.4 | The risk of pregnancy outcomes according to 
IBD severity

Among the 2058 patients in the study, 551 (26.8%) were classified as 
those with moderate to severe IBD (Table 3). Compared with the pa-
tients with quiescent to mild IBD, the proportion of CD was higher in 
moderate to severe IBD patients (21.0% vs 49.4%, P < 0.001). There 
was no difference between the groups in the distribution of age 
groups, socioeconomic status and comorbidities.

Moderate to severe IBD patients had lower live birth rates com-
pared to the control group on multivariable analyses adjusting for 
the possible confounding factors (65.0% vs 69.9%, OR 0.79, 95% 

CI: 0.66-0.94) (Table 4). They also had higher rates of spontaneous 
abortion (14.9% vs 11.9%, OR 1.33 95% CI: 1.04-1.68) and caesarean 
section (46.4% vs 38.8%, OR 1.41, 95% CI: 1.14-1.74) compared to 
the control group.

In terms of adverse pregnancy outcomes, multivariable analysis 
showed the patients with moderate to severe IBD had higher rates 
of IUGR (3.4% vs 1.0%, OR 3.20, 95% CI; 1.75-5.84) compared to 
the control group. The incidence rates of pre-eclampsia/eclampsia, 
gestational DM and stillbirth were not different among the control, 
quiescent to mild IBD and moderate to severe IBD patients.

4  | DISCUSSION

This population-based retrospective cohort study using the Korean 
NHI Claims database found that women with IBD had a lower preg-
nancy rate and were more likely to have a caesarean section when 
the subtype was CD or disease severity was moderate to severe. 
Although we also found the decreased rate of live birth and the 
increased rates of spontaneous abortion and IUGR in women with 
moderate to severe disease, there were no significant differences 
of pregnancy outcomes between women with quiescent to mild dis-
ease and non-IBD controls.

The issues of pregnancy and childbirth are very important in fe-
male IBD patients. Most IBD patients are diagnosed with this disease 
in their 20s and 30s, which coincides with their childbearing age.24 
Giving birth to a baby and being a mother is an important event in 
the life of a woman. Women with lifelong diseases like IBD inevitably 
have concerns regarding reproductive outcomes. Knowledge about 
the effects of IBD and its treatment on pregnancy will provide the 
opportunity to improve the outcome for female patients with IBD 
who are contemplating pregnancy.

It has been reported that women with IBD have somewhat low 
pregnancy and fertility rates compared to the general population. 
The main reason for this phenomenon is thought to be voluntary 
childlessness rather than infertility. Several decades ago when there 
were not many studies about IBD and pregnancy, physicians tended 
to advise women with IBD not to have babies either temporarily or 
permanently.25 Baird et al revealed that women with IBD had fewer 
total pregnancies than age-, sex- and race-matched controls after 
being diagnosed with IBD because they had a fear of having children 
or were told not to have children.26 The use of contraception was 
increased in women with IBD after the diagnosis compared with be-
fore the diagnosis, which also contributed to a higher rate of volun-
tary childlessness.27 Selinger et al reported that up to 17% of women 
with IBD choose voluntary childlessness because of the disease bur-
den and poor knowledge about the disease.6 In our study, we also 
confirmed a lower pregnancy rate in women with IBD than non-IBD 
controls.

Contrary to the unwarranted fear that IBD itself may cause ad-
verse pregnancy and newborn outcomes, previous studies showed 
that women with IBD have similar outcomes compared to a healthy 
population when the disease remained in remission or in a mild 



     |  865LEE Et aL.

active state during pregnancy.10,28 However, moderate to severe 
disease activity or relapse during pregnancy increased the risk of 
adverse outcomes in pregnancy.8,13,15 To verify the results of earlier 
studies in a nationwide cohort database, we dichotomised disease 
severity into quiescent to mild and moderate to severe states by an 

operational definition using prescription of steroids and anti-TNF 
agents and intestinal resection status. Our results are in line with 
earlier studies. There were no differences in the adverse outcomes 
in pregnancy of patients with quiescent to mild disease compared 
to non-IBD controls, whereas the patients with moderate to severe 

TA B L E  2   Incidence of conception and pregnancy outcomes in patients with IBD and their risks according to IBD subtype

 Incidence

Univariable analysis Multivariable analysisa

Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Conception

Live birth

Controls without IBD 69.9% (14383/20 580) Reference  Reference  

Ulcerative colitis 68.0% (999/1469) 0.93 (0.83-1.04) 0.187 0.91 (0.81-1.02) 0.092

Crohn's disease 67.6% (398/589) 0.88 (0.74-1.04) 0.134 0.92 (0.77-1.09) 0.335

Spontaneous abortion

Controls without IBD 11.9% (2450/20 580) Reference  Reference  

Ulcerative colitis 13.3% (196/1469) 1.14 (0.98-1.33) 0.102 1.12 (0.96-1.31) 0.149

Crohn's disease 12.9% (76/589) 1.10 (0.86-1.40) 0.461 1.15 (0.90-1.46) 0.281

Caesarean section

Controls without IBD 38.8% (5586/14 383) Reference  Reference  

Ulcerative colitis 39.1% (391/999) 1.01 (0.89-1.16) 0.850 1.02 (0.90-1.17) 0.758

Crohn's disease 46.5% (185/398) 1.37 (1.12-1.67) 0.002 1.43 (1.17-1.75) <0.001

Adverse pregnancy outcomes

All events

Controls without IBD 8.1% (1172/14 383) Reference  Reference  

Ulcerative colitis 7.2% (72/999) 0.88 (0.68-1.12) 0.292 0.90 (0.70-1.16) 0.419

Crohn's disease 9.5% (38/398) 1.19 (0.85-1.67) 0.316 1.21 (0.86-1.71) 0.265

Preterm delivery

Controls without IBD 2.2% (323/14 383) Reference  Reference  

Ulcerative colitis 1.2% (12/999) 0.53 (0.30-0.95) 0.032 0.53 (0.30-0.95) 0.033

Crohn's disease 2.3% (9/398) 1.01 (0.52-1.97) 0.984 0.98 (0.50-1.91) 0.948

Pre-eclampsia

Controls without IBD 2.2% (318/14 383) Reference  Reference  

Ulcerative colitis 2.3% (23/999) 1.04 (0.68-1.60) 0.850 1.10 (0.71-1.69) 0.675

Crohn's disease 1.5% (6/398) 0.68 (0.30-1.53) 0.348 0.68 (0.30-1.54) 0.358

Gestational DM

Controls without IBD 1.4% (198/14 383) Reference  Reference  

Ulcerative colitis 1.6% (16/999) 1.17 (0.70-1.95) 0.558 1.35 (0.80-2.28) 0.266

Crohn's disease 0.8% (3/398) 0.54 (0.17-1.71) 0.297 0.65 (0.20-2.06) 0.461

Stillbirth

Controls without IBD 0.5% (67/14 383) Reference  Reference  

Ulcerative colitis 0.4% (4/999) 0.86 (0.31-2.36) 0.768 0.83 (0.30-2.29) 0.718

Crohn's disease 1.5% (6/398) 3.27 (1.41-7.59) 0.006 3.21 (1.37-7.52) 0.007

IUGR

Controls without IBD 1.0% (147/14 383) Reference  Reference  

Ulcerative colitis 1.3% (13/999) 1.28 (0.72-2.26) 0.401 1.27 (0.72-2.24) 0.419

Crohn's disease 3.0% (12/398) 3.01 (1.66-5.47) <0.001 2.89 (1.59-5.26) <0.001

Abbreviations: CI, confidence interval; DM, diabetes mellitus; IBD, inflammatory bowel disease; IUGR, intrauterine growth retardation; OR, odds ratio.
aAdjusted by age, sex, insurance type, the presence of diabetes, hypertension and hyperlipidaemia. 
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disease have a lower live birth rate, higher spontaneous abortion 
rate and increased IUGR compared to non-IBD controls.

As mentioned in the Methods section, we operationally de-
fined disease severity by the following three criteria: steroids for 
more than 6 months, anti-TNF agents for more than 1 year, or in-
testinal resection. The reasons for adopting these criteria are as 
follows. The Korean government reimbursement policy is so strict 
that anti-TNF agents can only be prescribed to UC patients with 
a Mayo score 6-12, endoscopy subscore ≥2 and CD patients with 
CD activity index ≥220 or fistulising disease for whom conven-
tional therapy has failed.29-31 An earlier study revealed that IBD 
patients who were treated with anti-TNF agents had a significantly 
higher proportion of disease activity.32 Long-term steroids and in-
testinal resection are also acceptable indicators of active disease. 
To assess the impact of disease activity on the outcome of preg-
nancy more precisely, further direct testing including endoscopic 
findings or faecal calprotectin should be evaluated. Therefore, we 
consider that our results should be confirmed in hospital-based 
studies.

We detected a significant increase in the odds of stillbirth and 
IUGR in women with CD compared to controls or those with UC 
although the absolute incidences of complications were rare (1.5% 
of stillbirth and 3.0% of IUGR). The results of the previous stud-
ies on whether there is an increase in stillbirth in women with 
CD are inconsistent.9,15,33 A recent meta-analysis showed that 
stillbirth was increased in women with IBD compared with non-
IBD controls.12 However, more recent studies using meta-analy-
sis techniques have shown no increase in stillbirth. Broms et al 
demonstrated an observed increase in risks for stillbirth according 
to disease activity in women with CD, which suggests that the 
disease activity is important.15 The higher the disease activity, the 
more frequent the immunosuppressive treatment will be, which 
can increase the risk of infection. These infections can be an im-
portant cause of stillbirth.34 Disease activity is also thought to af-
fect faetal growth. Another meta-analysis indicated an increased 
risk ratio of both low birth weight and small for gestational age 
among pregnant women with active IBD, which is consistent with 
our results of increased IUGR observed in women with CD or 
moderate to severe IBD.35

Our results illustrate that caesarean sections were conducted 
more often in women with CD or moderate to severe disease, 
which corresponds well with the results of an earlier study.36 
Bush et al reported that IBD was an independent risk factor for 
caesarean section but there was no increase in adverse perina-
tal outcomes.10 Especially in cases of CD with perianal involve-
ment or rectovaginal fistula, caesarean section is recommended 
to prevent perineal trauma and protect anal sphincter function 
by avoiding obstetrical laceration or episiotomy during vaginal 
delivery.19,37,38 Whereas ileal pouch-anal anastomosis itself is not 
thought to impact pregnancy outcomes, caesarean section is also 
considered due to the possibility of anal sphincter injury during 
vaginal delivery.39

The present study has some limitations that are inevitable due 
to the inherent nature of the claims database. First, we could not 
examine birth outcomes of the included patients because it was 
impossible to match them with their newborns in the claims data-
base. Second, the Korean NHI Claims database does not include 
precise individual clinical data. Therefore, we could not review the 
medical records of the included patients, validate their diagnoses 
and investigate accurate co-medication or degree of disease ac-
tivity according to each trimester. This is why we defined disease 
activity arbitrarily. In regards to patients who underwent intestinal 
resection, specific operation records could not be verified, includ-
ing whether they had emergency surgery, the range of intestinal 
resection, damage to the reproductive organ and surgical com-
plications. Despite these shortcomings, we were able to demon-
strate the pregnancy outcomes for women with IBD throughout 
the country in a specific period.

In conclusion, women with IBD have a lower pregnancy rate 
compared to non-IBD women. Women with CD or moderate to 
severe disease have a higher rate of receiving caesarean section. 
Although the risks of adverse pregnancy outcomes are increased in 

TA B L E  3   Baseline characteristics of the study population 
according to disease severity

 
Quiescent to 
mild IBD

Moderate to 
severe IBD P value

Number 1507 551  

Disease subtype

UC 1190 (79.0%) 279 (50.6%) <0.001

CD 317 (21.0%) 272 (49.4%)  

Age group (years)

15-20 44 (2.9%) 22 (4.0%) 0.205

21-30 803 (53.3%) 313 (56.8%)  

31-40 623 (41.3%) 202 (36.7%)  

41-50 37 (2.5%) 14 (2.5%)  

Insurance type

Health insurance 1488 (98.7%) 531 (96.4%) <0.001

Medical aid 19 (1.3%) 20 (3.6%)  

Comorbidities

Diabetes 4 (0.3%) 1 (0.2%) 0.732

Hypertension 6 (0.4%) 0 (0.0%) 0.352

Hyperlipidaemia 8 (0.5%) 5 (0.9%) 0.340

Concomitant medicationa

5-ASA 1232 (81.8%) 530 (96.2%) <0.001

Thiopurine 23 (1.5%) 38 (6.9%) <0.001

Steroids 0 (0.0%) 370 (67.2%) <0.001

Anti-TNF 0 (0.0%) 208 (37.7%) <0.001

Intestinal resection 0 (0.0%) 109 (19.8%) <0.001

Abbreviations: 5-ASA, 5-aminosalicylic acid; CD, Crohn's disease; 
IBD, inflammatory bowel disease; TNF, tumour necrosis factor; UC, 
ulcerative colitis.
aNumber of patients with 5-ASA, thiopurine, steroids for more than 
6 mo or anti-TNF for more than 1 y. 
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patients with moderate to severe disease, women with quiescent to 
mild disease have similar pregnancy outcomes compare to those of 
non-IBD controls. Therefore, we suggest that women with IBD who 
are preparing for pregnancy should be treated more intensively by 
physicians to reach a remission stage in the disease.
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TA B L E  4   Incidence of conception and pregnancy outcomes in patients with IBD patients and their risks according to disease severity

 Incidence

Univariable analysis Multivariable analysisa

Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Conception

Live birth

Controls without IBD 69.9% (14383/20 580) Reference  Reference  

Quiescent to mild IBD 68.9% (1039/1507) 0.95 (0.85-1.06) 0.367 0.96 (0.86-1.08) 0.498

Moderate to severe IBD 65.0% (338/551) 0.81 (0.68-0.97) 0.023 0.79 (0.66-0.94) 0.009

Spontaneous abortion

Controls without IBD 11.9% (2450/20 580) Reference  Reference  

Quiescent to mild IBD 12.6% (190/1507) 1.07 (0.91-1.25) 0.417 1.06 (0.91-1.24) 0.467

Moderate to severe IBD 14.9% (82/551) 1.29 (1.02-1.64) 0.034 1.33 (1.04-1.68) 0.021

Caesarean section

Controls without IBD 38.8% (5586/14 383) Reference  Reference  

Quiescent to mild IBD 39.5% (410/1039) 1.03 (0.90-1.17) 0.691 1.04 (0.91-1.18) 0.557

Moderate to severe IBD 46.4% (166/358) 1.36 (1.10-1.68) 0.004 1.41 (1.14-1.74) 0.001

Adverse pregnancy outcomes

All events

Controls without IBD 8.1% (1172/14 383) Reference  Reference  

Quiescent to mild IBD 7.4% (77/1039) 0.90 (0.71-1.15) 0.400 0.93 (0.73-1.18) 0.559

Moderate to severe IBD 9.2% (33/358) 1.15 (0.80-1.65) 0.466 1.17 (0.81-1.68) 0.411

Preterm delivery

Controls without IBD 2.2% (323/14 383) Reference  Reference  

Quiescent to mild IBD 1.3% (13/1039) 0.55 (0.32-0.96) 0.037 0.55 (0.32-0.97) 0.038

Moderate to severe IBD 2.2% (8/358) 0.99 (0.49-2.02) 0.989 0.96 (0.47-1.96) 0.918

Pre-eclampsia

Controls without IBD 2.2% (318/14 383) Reference  Reference  

Quiescent to mild IBD 2.4% (25/1039) 1.09 (0.72-1.65) 0.680 1.13 (0.75-1.71) 0.563

Moderate to severe IBD 1.1% (4/358) 0.50 (0.19-1.35) 0.171 0.52 (0.19-1.42) 0.202

Gestational DM

Controls without IBD 1.4% (198/14 383) Reference  Reference  

Quiescent to mild IBD 1.5% (16/1039) 1.12 (0.67-1.87) 0.664 1.32 (0.78-2.22) 0.303

Moderate to severe IBD 0.8% (3/358) 0.61 (0.19-1.90) 0.390 0.68 (0.21-2.20) 0.513

Stillbirth

Controls without IBD 0.5% (67/14 383) Reference  Reference  

Quiescent to mild IBD 0.7% (7/1039) 1.45 (0.66-3.17) 0.352 1.44 (0.66-3.15) 0.362

Moderate to severe IBD 0.8% (3/358) 1.81 (0.57-5.77) 0.319 1.64 (0.51-5.30) 0.409

IUGR

Controls without IBD 1.0% (147/14 383) Reference  Reference  

Quiescent to mild IBD 1.3% (13/1039) 1.23 (0.69-2.17) 0.482 1.22 (0.69-2.16) 0.498

Moderate to severe IBD 3.4% (12/358) 3.36 (1.85-6.11) <0.001 3.20 (1.75-5.84) <0.001

Abbreviations: CI, confidence interval; DM, diabetes mellitus; IBD, inflammatory bowel disease; IUGR, intrauterine growth retardation; OR, odds ratio.
aAdjusted by age, sex, insurance type, the presence of diabetes, hypertension and hyperlipidaemia. 
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