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Maternal and neonatal outcomes in vulnerable women with inflammatory bowel 

disease and treatment-requiring psychiatric comorbidities 
 

 

Specific Aims 

Our study objective is to investigate adverse reproductive health outcomes in the childbirths of women 

with inflammatory bowel disease (IBD) who have treatment-requiring psychiatric comorbidities. We 

hypothesize that women with IBD who have treatment-requiring psychiatric comorbidities prior to 

conception experience a higher risk of adverse maternal and neonatal outcomes compared to women 

with IBD but without such psychiatric comorbidities. 

 

Significance and background 

Women with IBD constitute a vulnerable obstetric population with higher risks of miscarriage, preterm 

birth, fetal growth restriction, and maternal complications than the background population.1-9 Women 

with IBD represent a high-risk obstetric population, yet the overlap between IBD and psychiatric 

comorbidity during pregnancy remains critically understudied. IBD and psychiatric comorbidity (e.g., 

depression, anxiety, bipolar disorder) may independently and interactively influence pregnancy and 

childbirth outcomes, influencing fertility, pregnancy course, and neonatal outcomes through biological, 

behavioral, and pharmacological pathways.10-12 The systematic exclusion of pregnant women from 

clinical trials and the persistent male bias in biomedical research have created critical evidence gaps, 

leading to inequitable care and uncertainty in clinical decision-making.13,14 Moreover, psychiatric 

comorbidity may exacerbate IBD disease activity, reduce medication adherence, and alter health-

seeking behaviors, potentially worsening maternal and fetal prognosis.15-17 Existing studies18 have shown 

that psychiatric disorders are indeed more prevalent in women with IBD compared to the general 

population, with depression affecting approximately 15% and anxiety affecting 21% of patients,19 and 

that women with IBD face increased risk of developing new-onset psychiatric conditions in the 

postpartum period.20 According to the State of Health in the EU – Denmark Country Health Profile 

(2023), the estimated prevalence of depressive disorders in the Danish background population is 4.4% 

and anxiety disorders 5.4%.21 However, no studies have investigated how pre-existing, treatment-

requiring psychiatric comorbidities influence childbirth outcomes within this group. Clarifying this 

association is essential for identifying high-risk patients and optimizing multidisciplinary care that 

involves gastroenterologists, obstetricians, and psychiatric health care professionals. This research 

addresses a significant clinical gap by investigating how treatment-requiring psychiatric comorbidity 

influences maternal and neonatal reproductive outcomes in women with IBD. This study will generate 

evidence to stratify risk better and tailor care for women with IBD and treatment-requiring psychiatric 

comorbidities, ultimately improving shared decision-making and clinical management. Examining 

psychiatric comorbidity before conception addresses a critical gap in balancing maternal mental health 

with fetal safety and may inform clinical guidelines on medication continuation or modification during 

pregnancy. The findings will also support the development of integrated care models involving 

gastroenterologists, obstetricians, and psychiatric health care professionals, ensuring coordinated and 
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equitable care for a vulnerable patient group often excluded from clinical trials, and addressing 

outcomes that are, in fact, preventable when appropriate initiatives are applied. By promoting more 

inclusive and personalized approaches to IBD care, the project aligns with current priorities in precision 

medicine and health equity. Improved understanding of risk factors and effective management 

strategies can enable earlier interventions, tailored counseling, and safer treatment plans, reducing 

complications such as preterm birth, miscarriage, and postpartum morbidity. Healthier pregnancies and 

better maternal outcomes also translate into long-term benefits for children, including reduced risk of 

developmental complications and chronic disease, contributing to societal well-being and reduced 

healthcare costs. Overall, our vision is to build a robust evidence base that supports safe, individualized, 

and equitable reproductive care for women with IBD and psychiatric comorbidities. 

 

Pilot Data 

The studies are expected to have adequate statistical power based on prior research, preliminary data, 

and access to nationwide birth data (~60,000 births annually in Denmark over 28 years, 1995–2023). 

We know from previous studies in our research group that from 1995-2015, 6986 women with IBD 

underwent pregnancy in Denmark.22 Psychiatric comorbidity and psychotropic medication-treatment, 

such as for depression and anxiety, is a common consequence of living with IBD, and previous studies 

have estimated the prevalence of IBD patients diagnosed with depression to be 15.2% and 20.7% 

diagnosed with anxiety.19 In our preliminary data, we have examined the use of psychotropic 

medications prior to conception, and we find that the prevalence has been increasing since 1997 (Figure 

1). In the most recent years, approximately 8% of all the women in our IBD birth cohort used 

psychotropic medications within 12 months prior to conception, and this use is mainly driven by the 

use of antidepressant medications (Figure 1). For the background population of women without IBD, it 

was 5.5%, as presented in Figure 2. 

 

 

 

 

 

 

Figure 1. The proportion of pregnancies in Denmark 
where the mother has taken psychotropic medication, 
categorized by medication type, 12 months before 
conception from 1997 to 2025.  

Figure 2. The proportion of pregnancies in Denmark where the 
mother has taken psychotropic medication 12 months before 
conception from 1997 to 2025. Women with inflammatory 
bowel disease and women in the background population.  
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Research Plan 

The proposed project aims to investigate how psychiatric comorbidity influences maternal and neonatal 

outcomes in women with IBD, using high-quality, population-wide data from Danish national health 

registers. By linking data on diagnoses, prescriptions, and birth outcomes, we will compare outcomes 

between IBD pregnancies with and without recent psychotropic medication use. Outcomes include 

hypertensive disorders, gestational diabetes, cesarean section deliveries, preterm birth, small for 

gestational age (SGA), low Apgar scores, neonatal intensive care unit admission, and perinatal mortality. 

The study leverages Denmark’s unique data infrastructure, ensuring complete follow-up and robust 

statistical power. 

 

Materials and Methods 

The outlined project is based on the unique Danish national health registers and covers the entire 

population of approximately 6 million inhabitants, and not just insured or health-system-connected 

individuals. The registers, including the National Prescription Register,23 the Medical Birth Register,24 

and the National Patient Register25 are all validated and widely used in research, and all hospital 

contacts must be documented. By linkage, we will be using the unique personal identification number 

assigned to all inhabitants in Denmark at birth or immigration, which ensures no loss to follow-up.26 

The different registers collectively hold comprehensive data on filled and redeemed prescriptions, 

surgical procedures, diagnoses, and pregnancies/childbirths from the past decades. Consistency in data 

coding and healthcare delivery ensures high temporal reliability. Furthermore, uniform national clinical 

guidelines reduce variability in diagnostic and treatment practices across the country. Medication use is 

classified using Anatomical Therapeutic Chemical (ATC) codes. The ATC system, a hierarchical 

classification system developed by the World Health Organization.23 Diagnoses are classified according 

to the International Classification of Diseases System in the 8th revision (ICD-8) until 1994 and the 10th 

revision thereafter, and surgical procedures are classified according to the Nordic Medico-Statistical 

Committee (NOMESCO) codes. Because the data covers the entire population, Denmark is uniquely 

suited to research on rare diseases, rare exposures (e.g., specific medications before or during 

pregnancy), and uncommon but serious outcomes. This produces statistical power that is generally 

unattainable in single-hospital or insurance-based datasets. 

 

Study population: To investigate both maternal and neonatal outcomes, two study populations will be 

established: one including all IBD pregnancies and one including all births by IBD patients. The IBD 

populations will consist of all women in Denmark with at least two recorded diagnoses of IBD, 

including both prevalent and incident cases, registered in The Danish National Patient Register from  

January 1, 1977, to the present.27 For valid assessment of Crohn’s disease, we will require at least two 

diagnoses of Crohn’s disease (ICD-8 code: 56301, and ICD-10 code: K50), and for ulcerative colitis 

(ICD-8 codes 563.19; 569.04, and ICD-10 code: K51) registered in the National Patient Register at any 
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given time before conception. The exposure of psychotropic medication will be identified in the 

National Prescription Register using ATC classification codes as follows: Antidepressants (ATC: 

N06A), Central nervous system (CNS) stimulating agents (ATC: N06B), Antipsychotics (ATC: N05A), 

Anxiolytics (ATC: N05B), Sedatives/hypnotics (ATC: N05C).  

 

Exposed and unexposed cohorts: Women with IBD having treatment-requiring psychiatric 

comorbidities before conception will constitute the exposed cohorts. Treatment-requiring psychiatric 

comorbidities will be defined as having at least one redeemed prescription for psychotropic medication 

within a period of i) 6 months and ii) 12 months preceding conception. Women with IBD without 

redeemed prescriptions for psychotropic medication in the same period will constitute the unexposed 

cohort. In the study of neonatal outcomes, exposure will be defined based on maternal status 

(psychiatric comorbidity or not). Children born to mothers with IBD who had a treatment-requiring 

psychiatric comorbidity before conception or during pregnancy (as defined above) will constitute the 

exposed group. Children born to mothers with IBD without treatment-requiring psychiatric 

comorbidities in the same period will constitute the unexposed group. Based on the above, two sub-

studies will be conducted. 

 

Study I. Adverse maternal outcome during pregnancies in women with IBD having treatment-

requiring psychiatric comorbidities: The study outcomes include hypertensive disorders of 

pregnancy (including gestational hypertension and preeclampsia), gestational diabetes, and mode of 

delivery (vaginal/cesarean section).  

Study II. Adverse child outcomes in women with IBD having treatment-requiring psychiatric 

comorbidities: SGA, preterm birth (<37 weeks), low Apgar score (<7 at 5 minutes), neonatal intensive 

care unit admission, and perinatal or neonatal mortality (includes stillbirth > 22 weeks of gestation or 

death within the first 28 days of life). 

 

Statistics: Multivariable logistic regression adjusting for age, parity, assisted reproduction, IBD disease 

characteristics (subtype, duration of disease, IBD-related surgery), medication use, comorbidities, body 

mass index, smoking, and obstetric history. Risk estimates will be reported as odds ratios (OR) with 

95% confidence intervals (CI). The most frequent outcomes of interest are cesarean section, with a 

prevalence in Denmark of 20-21%, and the rarest outcome is low Apgar score, with a prevalence of 

<1%.28 Power analyses show sufficient power (≥80%) to detect a relative risk of 1.2 for cesarean 

section and 2.02 for low Apgar score. 

 

Description of the research environment 

The study will be conducted within the collaborative research environment at Odense University 

Hospital, Odense, Denmark, in the Department of Clinical Epidemiology and under the leadership of 

an interdisciplinary team with both clinical and epidemiological expertise. We are very familiar with the 
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use of the Danish nationwide health registries and the application of relevant epidemiological methods 

to clinical research questions. Our research group is qualified to perform these studies, and we have 

data managers, biostatisticians, and epidemiologists who are experienced in performing 

pharmacoepidemiologic studies. The preliminary data confirm sufficient sample size and exposure 

prevalence to ensure adequate statistical power. Ethical approvals and data access procedures are well-

established, further supporting timely and successful project execution. We have a productive and long-

lasting collaboration between the Division of Gastroenterology at Tufts Medical Center in Boston, 

Massachusetts, and the Center for Clinical Epidemiology at Odense University Hospital in Odense, 

Denmark. The main investigators of this project are Professor Bente Nørgård MD, PhD, DMSc, and 

colleagues. Dr. Nørgård will contribute expert oversight in epidemiological design and data 

interpretation, ensuring the robustness of registry analyses and statistical methodology, and will offer 

international expertise and cross-disciplinary input, enhancing study design, interpretation, and global 

contextualization of results. Co-investigators, PhD Line Riis Jølving, MD, PhD Mette Louise Andersen, 

MD, Sonia Friedman, Tuft Medical Center in Boston, will provide clinical obstetric perspectives, 

guiding patient selection, clinical data interpretation, and the translation of findings into obstetric care 

recommendations, and biostatistician Pavithra Laxsen Anru will lead the biostatistical analysis. 

Professor Jens Kjeldsen from the Department of Gastroenterology at Odense University Hospital will 

contribute his extensive clinical and research experience in IBD, providing clinical interpretation and 

relevance of findings. His involvement ensures that the project is closely aligned with current 

gastroenterological practice in Denmark and facilitates translation of results into evidence-based 

gastroenterological recommendations. This coordinated interdisciplinary project, with strong 

international anchoring, ensures clinically relevant research. 

 

Approvals  

There are no legal or ethical obstacles associated with these studies. The protocol is approved by the 

health research in the Region of Southern Denmark (journal no. 22/45337), and the conducted studies 

will follow all currently applicable Danish laws regarding scientific research. According to Danish law, 

research based on registries can be performed without patient consent and approval from the ethical 

committee.  
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Lægmandsbeskrivelse af registerforskningsprojekt omhandlende graviditets- og 

fødselsudfald hos kvinder med kronisk inflammatorisk tarmsygdom og 

medicinsk behandlet psykiatrisk sygdom 

   

Kvinder med inflammatorisk tarmsygdom (IBD) har en øget risiko for at opleve komplikationer under 

graviditet og fødsel. Denne risiko kan være endnu mere udpræget hos kvinder, der samtidig har 

psykiske lidelser som depression, angst eller bipolar sygdom, som kræver medicinsk behandling.  

Dette registerforskningsprojekt undersøger, hvordan disse psykiske lidelser, som behandles medicinsk 

sideløbende med IBD, påvirker både mødres og børns helbred i forbindelse med graviditet og fødsel. 

Vi ved fra tidligere forskning, at IBD og psykiske lidelser hver for sig kan påvirke graviditetsforløb, 

fødsel og barnets sundhed. Når tilstandene optræder samtidig, kan de forværre sygdomsaktivitet, 

mindske medicin-efterlevelse og ændre patienternes sundhedssøgende adfærd. Alligevel er denne 

gruppe kvinder ofte udeladt fra kliniske studier, hvilket skaber betydelige videns huller og ulighed i 

sundhed. Projektet vi her søger om forskningsstøtte til, anvender de nationale danske sundhedsregistre 

med data fra næsten 30 års fødsler og inkluderer alle kvinder med IBD der har født et eller flere børn i 

perioden, og hvoraf nogle har fået behandling for psykiske lidelser før graviditeten. Vi undersøger, om 

disse kvinder har øget risiko for komplikationer som svangerskabsforgiftning, fødsler med kejsersnit og 

for tidlig fødsel, samt hvordan det påvirker barnets helbred – fx som lav Apgar-score, indlæggelse på 

neonatalafdeling og dødfødsel. Resultaterne vil hjælpe sundhedsprofessionelle i et tværfagligt 

perspektiv, med bedre rådgivning og behandling af gravide med IBD og psykiske lidelser. Dette kan 

føre til tidligere indsatser, mere målrettet pleje og bedre sundhed for både mor og barn. Projektet 

fremmer også lighed i sundhed ved at fokusere på en gruppe, som ofte overses i forskning og er af 

yderste relevans da der stadig kommer flere patienter med IBD i Danmark. 



Reproductive health in VU IBD patients
All costs are listed in DKK

 All project years, budget headings Application CCF Applied from other funds  Own-Financing Total

VIP-SALARY-EXPENSES:
Senior clinical epidemiologist, 3 months salary (a) 206.035                                                  206.035                           
Senior data management and biostatistician, 3 months salary (a) 206.035                                                  206.035                           
Senior clinical expertice, professor in clinical epidemiology (Odense) 89.022                                     89.022                             
Senior clinical expertice, professor in gastroenterology 44.511                                     44.511                             
Senior clinical expertice gynecology and obstetrics 44.511                                     44.511                             

TAP-SALARY-EXPENSES:
Laboratory technician
Projectmanager/coordinator
Secretary
Student associate

APPARATUS:
Data from central datasources 50.000                                                    50.000                             
Datastorage at Sundhedsdatastyrelsen 30.000                                                    30.000                             
Software license (Stata and Stattranfer) 5.000                                                      5.000                                        10.000                             

TRAVEL & MEETING ACTIVITIES:
Travel
Workshop and meeting representation
Dissemination of study results

OTHER OPERATIONAL EXPENSES:
Involvement of patient and relative representatives (meeting expenses/"thank you")
Open Access publication expenses 20.000                                                    20.000                             
Facilities 20.000                                     20.000                             
Assistance  for writing, language and proofreading
Materials for dissemination
Course - leader courses for main applicant

TOTAL EXPENSES BEFORE OVERHEAD 70.000                                                    447.070                                                  203.044                                   720.114                          
OVERHEAD EXPENSES:

Cost for accounting, administration, financial reporting and legal consulting
5% overhead expenses 3.500                                                      22.353                                                    25.853                             

TOTAL EXPENSES 73.500                                                    469.423                                                  203.044                                   745.967                          

a) 2026, total budget-load (DKK) 68.678                                                    


