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Purpose: The purpose of this study was to conduct a pre-conception care program for women of childbearing age with inflammatory 

bowel disease (IBD) in Korea and verify its effects on self-efficacy for IBD management, IBD-related pregnancy knowledge, and IBD-related 

pregnancy anxiety. It also aimed to explore the changes in participants through the program. Methods: A convergent mixed-methods study 

design was adopted. In the quantitative phase, 35 women (17 and 18 in the intervention and control group, respectively) participated. The 

intervention group attended a program that included small-group sessions and individual tele-coaching. To confirm the effects, data were 

collected before and one and four weeks after the intervention. In the qualitative stage, focus group interviews and tele-coaching were 

conducted with the intervention group. Results: After the program ended, significant differences were observed over time between the in-

tervention and control groups for self-efficacy for IBD management (Wald χ2 = 4.41, p = .036), IBD-related pregnancy knowledge (Wald χ2 

= 13.80, p < .001) and IBD-related pregnancy anxiety (Wald χ2 = 8.61, p = .003). Qualitative data analysis revealed the following themes: (1) 

improving confidence in IBD management and awareness for planned pregnancy; (2) improving IBD awareness related to pregnancy and 

childbirth; and (3) relieving anxiety about and actively facing pregnancy. Conclusion: This study is meaningful in that, to the best of our 

knowledge, it is the first to develop a pre-conception care program for women diagnosed with IBD and confirm its effectiveness. Further-

more, this program is expected to be suitable for patient counseling and education in clinical practice.
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INTRODUCTION

Inflammatory bowel disease (IBD), which includes Crohn’s 

disease (CD) and ulcerative colitis (UC), is a disease that 

causes inflammation in the gastrointestinal tract. IBD is a 

chronic disease with no cure, that requires continuous 

symptom management,	as	recurrence	is	common	[1,2]. Re-

cently, the number of IBD patients in Korea has increased 

rapidly, and interest in the disease is also increasing. Ac-

cording to a study analyzing the IBD incidence rate in Korea 
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over 30 years, from 1986 to 2015; in 1986~1990, the IBD 

incidence rate stood at 0.35 per 100,000 inhabitants, whereas 

in 2011~2015, it surged to 8.26 per 100,000	inhabitants	[2]. 
This rapid increase in prevalence is noteworthy because it 

has been found to be most prominent among countries in 

East	Asia	[2].

In particular, IBD mainly occurs in young age groups, so it 
is important for women with IBD to have healthy pregnan-

cies and childbirth. Women with IBD had higher risks of 

preterm birth, low birth weight, stillbirth, and congenital 

anomalies	than	healthy	women	[3]. In a study investigating 

the birth outcomes of women diagnosed with IBD in Korea 

over the past 10 years, women diagnosed with CD had 

higher rates of caesarean sections, stillbirths, and intrauter-

ine growth restriction than healthy women. Preterm birth 

was	more	common	in	women	diagnosed	with	UC	[4]. How-

ever, these negative birth outcomes in women with IBD are 

related to disease activity during pregnancy, not to the dis-

ease	itself	[4,5]. Women with IBD who are in remission have 

similar fertility rates and pregnancy outcomes to those of 

healthy women. However, when disease activity is high at 

conception, the rate of negative birth outcomes is higher than 

it	is	for	women	in	remission	[4]. Therefore, women of child-

bearing age who are capable of becoming pregnant or who 

are preparing for pregnancy should manage their disease af-

ter sufficient consultation with medical professionals to 

maintain	a	remission	period	before	conception	[4,5].
Almost all women with IBD who had never been pregnant 

recognized that the disease could harm pregnancy and be-

lieved	that	pregnancy	would	make	the	disease	worse	[6,7]. A 

recent study targeting women with IBD confirmed that most 

IBD drugs, including amino-salicylate, biological agents, and 

thiopurine, except methotrexate, are safe for women prepar-

ing for pregnancy, during pregnancy,	and	after	childbirth	[8-
10]. Therefore, it is emphasized that women who are plan-

ning to become pregnant should continue taking their IBD 

medications to maintain the IBD remission phase. Nonethe-

less, women with IBD tend to voluntarily stop taking drugs 

to treat IBD during pregnancy due to the mistaken belief that 

those all drugs can harm the fetus, and they have concerns 

about heredity and fear of giving birth to a child with a de-

formity	due	to	disease	or	drugs	[8,11]. Such IBD-related 

pregnancy	anxiety	may	lead	to	voluntary	childlessness	[7,11].
Anxiety and negative beliefs concerning pregnancy among 

women	with	IBD	are	deeply	rooted	in	a	lack	of	knowledge	[7], 
and women with IBD in Korea tend to have low levels of 

knowledge	about	pregnancy	[11,12]. Therefore, accurate in-

formation about pregnancy should be provided to women 

with IBD to reduce their anxiety and help them consider 

pregnancy. It is already known that it is important for women 

with IBD to maintain remission during pregnancy, but so far, 
study related to pregnancy has only focused on the knowl-

edge, anxiety, and outcomes of pregnancy in women with 

IBD. The effects of a pre-conception program for women 

with IBD to maintain remission for a healthy pregnancy have 

yet to be examined.

To promote better health management behaviors for main-

taining remission, self-efficacy (the ability to manage one’s 

health	 independently)	 is	required	[13]. A high degree of 

self-efficacy corresponds to positive health-related behaviors 

and attitudes, as well as improved stress management. As a 

resource for enhancing self-efficacy,	Bandura	[14]	described	
performance accomplishment, which refers to actually per-

forming the behavior, the vicarious experience obtained 

through the successful behavior of others in a similar situa-

tion, verbal persuasion, and the physiological state. Previous 

studies have already proven the effectiveness of education 

developed using self-efficacy enhancement resources to im-

prove the self-management ability of patients diagnosed with 

IBD	[13,15]. Despite the importance of maintaining remission 

period prior to pregnancy for women with IBD preparing for 

pregnancy, there has not been a program developed to im-

prove their health care self-efficacy. Therefore, in this study, 
a self-efficacy improvement strategy was applied to develop 

and apply a pre-conception program and evaluate its effec-

tiveness. This study was conducted to evaluate whether a 

pre-conception care program for women with IBD (PC-

CP-IBD) based on self-efficacy theory is effective in im-

proving self-efficacy related to IBD management, which is 

the primary outcome of this study. In addition, we examined 

the improvements in IBD-related pregnancy knowledge and 

the reduction of IBD-related pregnancy anxiety (secondary 
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outcome). A qualitative study was also conducted to gain a 

deeper understanding of the changes experienced by partici-

pants through the program.

The hypotheses of this study were as follows: First, there 

will be a significant difference in self-efficacy for IBD man-

agement scores between the intervention group and the con-

trol group. Second, there will be a significant difference in 

IBD-related pregnancy knowledge score and IBD-related 

pregnancy anxiety score between the intervention group and 

the control group.

METHODS

1. Study design

This study employed a convergent mixed-methods design 

to analyze quantitative data from a randomized controlled 

pre-posttest design and qualitative data from focus group 

interviews and tele-coaching to test the effectiveness of the 

PCCP-IBD	[16]. The quantitative data of the program were 

collected through a randomized controlled pre-posttest de-

sign, and the qualitative data were collected through two fo-

cus group interviews and individual interviews through 

tele-coaching. The study design for the quantitative study is 

shown in Figure 1.

A randomized controlled trial was conducted from Febru-

ary to April 2020 following the Consolidated Standards of 

Reporting	Trials	recommendations	and	flow	charts	[17]. This 

randomized controlled trial was conducted with one inter-

vention group and one control group. This was a single-blind 

study, and it was not known until the end of the study 

whether the participants were in the intervention or control 

group.

2. Participants

Those eligible to participate in this study were adult 

women aged 20~45 years who had been diagnosed with CD 

or UC with no previous childbirth experience and who un-

derstood the purpose of the study and voluntarily agreed to 

take part. Women who were scheduled for surgery or hospi-

talization were excluded from the study to avoid any potential 

impact of a relapse of their disease status on their anxiety or 

self-efficacy.

The sample size for conducting quantitative study was cal-

culated using G*power version 3.1	[18]. Due to the lack of 

previous studies related to this study, the medium effect 

(f = .25) was set as the effect size required for repeated 

measures ANOVA. The result of calculating the significance 

level at .05 and the statistical power at .80 was 28 partici-

pants. When recruiting participants, we  recruited 46 people, 
considering that there would be a large number of dropouts 

due to the outbreak of coronavirus disease 2019 (COVID-19) 

and changes in the participants’ disease status. The number 

of participants for conducting qualitative study was all 17 

people in the intervention group for quantitative study who 

wished to participate in the interview.

The participants were recruited from a tertiary hospital 

located in Seoul by placing posters and leaflets with recruit-

ment information at the IBD center and online through a 

survey platform. Initially, 48 women volunteered to partici-

pate in the program, but two withdrew due to the COVID-19 

Group

Intervention
group

Control
group

Baseline (pre-test, T0)

General characteristics

Disease-related characteristics

IBD-related pregnancy

knowledge
IBD-related pregnancy anxiety

Self-efficacy for IBD

management

Intervention

PCCP-IBD
(4 sessions/2 weeks)

IBD Management
and Women's Health
(2 sessions/1 week)

1 week after the program
(post-test 1, T1)

4 weeks after the
program (post-test 2, T2)

IBD-related pregnancy

knowledge
IBD-related pregnancy

anxiety
Self-efficacy for IBD

management

IBD-related pregnancy

knowledge
IBD-related pregnancy

anxiety
Self-efficacy for IBD

management

IBD = Inflammatory bowel disease; PCCP-IBD = Pre-conception care program for women with inflammatory bowel disease.

Figure 1. Design of the quantative study.
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pandemic and trips. A sample of 46 participants meeting the 

participant selection criteria was numbered and randomized 

using the case random sampling process in IBM SPSS Sta-

tistics 25 (IBM Co.). After inputting the ratio of the inter-

vention group and the control group at 1:1, 23 participants 

were assigned to each group. Participants were randomly 

assigned to the intervention or control groups. However, af-
ter the participants allocation was completed, 11 women 

withdrew their participation due to social distancing in Korea 

related to the COVID-19 pandemic, personal schedules, and 

changes in their health conditions. Finally, 17 women in the 

intervention group and 18 women in the control group par-

ticipated in this study. After providing program to the inter-

vention group and control group, one person in the interven-

tion group did not respond to the survey for unknown rea-

sons after one week of the intervention, and one person did 

not respond to the survey for unknown reasons from the 

survey after four weeks. Finally, 17 participants in the inter-

vention group responded to the final survey and 18 partici-

pants in the control group responded to the survey four weeks 

after the intervention (Figure 2).

3. Measurements

1)  Inflammatory bowel disease self-efficacy scale (IBD-SES)

This questionnaire developed by Keefer et al.	[19]	was	

used to measure self-efficacy for IBD management. This 

questionnaire has 29 items across four sub-areas: managing 

stress and emotions, managing medical care, managing 

symptoms and the disease, and maintaining remission. Each 

item is scored on a 10-point Likert scale, with possible 

scores ranging from a minimum of 29 to a maximum of 290. 

A higher score indicates a higher degree of self-efficacy. 

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 48)

Randomized (n = 46)

Excluded (n = 2)
COVID-19 (n = 1)

Business trip (n = 1)

Analyzed (n = 17) Analyzed (n = 18)

Lost to follow-up (refused) (n = 2)
- 1 week after intervention (n = 1)
- 4 weeks after intervention (n = 1)

Lost to follow-up (n = 0)

Allocated to intervention group (n = 23)
Received allocated intervention (n = 17)

Did not receive allocated intervention

- Changed disease activity (n = 2)
COVID-19 (n = 2)
Scheduling difficulties (n = 1)
Threatened abortion (n = 1)

-
-
-

Allocated to control group (n = 23)
Received allocated intervention (n = 18)

Did not receive allocated intervention

COVID-19 (n = 4)
Scheduling difficulties (n = 1)

-
-

COVID-19 = Coronavirus disease 2019.

Figure 2. Process of the study based on the CONSORT flow diagram.
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The questionnaire was translated into Korean according to 

the World Health Organization (WHO)’s	[20]	tool	translation	

and application guidelines. First, after obtaining approval to 

use the questionnaire from the original author, it was trans-

lated into Korean by a researcher who is fluent in English 

and Korean and has research experience in translating En-

glish instruments. Afterwards, a nursing researcher who 

was not familiar with the original questionnaire back-trans-

lated it from Korean into English. The original questionnaire 

and the back-translated questionnaire were sent to a profes-

sional translator for verification and completion. The ques-

tionnaire translated into Korean was verified for content va-

lidity by eight experts, including a nursing professor and a 

gastroenterologist. The content validity index (CVI) was .89 

to 1.00 following validation by eight experts. Cronbach’s al-

pha in this study was .97.

2) The Crohn’s and colitis pregnancy knowledge

The Crohn’s and colitis pregnancy knowledge questionnaire 

was used to measure IBD-related pregnancy knowledge. 

Approval for use of the questionnaire was obtained from the 

original author and the Korean translator. This scale devel-

oped by Selinger et al.	[12]	and	translated	into	Korean	by	

Lee et al.	[11]	was	used	to	measure	participants’ IBD-re-

lated pregnancy knowledge. This widely-used tool contains 

17 multiple-choice items. Each item is worth 1 point if it is 

correct and 0 points if it is incorrect, with a minimum of 0 

points and a maximum of 17 points. A total score of 0 to 7 is 

considered ‘poor,’ 8 to 10 is considered ‘adequate,’ 11 to 13 is 

considered ‘good,’ and 14 or higher is considered ‘very good.’ 

Kuder–Richardson 20 was .83 in this study.

3) The IBD-specific reproductive concerns questionnaire

To measure IBD-related pregnancy anxiety, the IBD-spe-

cific reproductive concerns questionnaire developed by Huang 

[21]	was	translated	into	Korean	and	modified	by	the	re-

searcher for this study. Approval was obtained from the 

original authors for the translation of the questionnaire and 

its utilization in this study. The questionnaire was translated 

into Korean in accordance with the WHO’s	[20]	tool	transla-

tion and application guidelines by one researcher who is flu-

ent in English and Korean and has experience conducting 

research on English tool translation. Afterwards, a nursing 

researcher who was not familiar with the original question-

naire back-translated the Korean back into English. The 

original questionnaire and the back-translated questionnaire 

were sent to a professional translator for verification and 

then completed. Four items were deleted from the original 

set of 14 items because they were deemed unrelated to this 

study through a research meeting, leaving eight items in fi-

nal. The revised questionnaire was verified for content va-

lidity by eight experts, including a nursing professor and a 

gastroenterologist. The CVI resulting from expert validation 

was .93~1.00. For each item, ‘yes’ is 1 point and ‘no’ is 0 

points, with a minimum of 0 points and a maximum of 8 

points. A higher score indicated a higher degree of pregnan-

cy-related anxiety in women with IBD. Kuder–Richardson 20 

was .78 in this study.

4) General and disease-related characteristics

Referring	to	previous	studies	[22], general characteristics 

included age, marital status, education level, employment 

status, current plans for pregnancy, and the number of chil-

dren wanted. The disease-related characteristics included 

IBD type, duration of IBD diagnosis, hospitalization experi-

ence, number of hospitalizations, operation experiences re-

lated to IBD, number of operations, and history of stoma.

5) Interview questionnaire

The first focus group interview (FGI) questions were “Why 

did you attend this program?”, “How do you feel about preg-

nancy?”, and “What do you feel after this week’s program?”. 

The questions in the second FGI were “Tell me how you 

managed your symptoms last week,” “What disease man-

agement behaviors have you changed since participating in 

the program last week?”, and “What does this program 

mean to you?”. For individual tele-coaching questions, the 

5Rs coaching model developed by the Asia Coach Federation 

was	used	[23]. 5Rs coaching was employed to confirm par-

ticipants’ IBD management ability after program, set behav-

ioral change goals for the participant, and encourage health 

management behavior. The 5Rs of the model consist of 5 
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stages of questions to solve problems; 5Rs are the ‘relation’ 

stage to form relationships with participants, ‘refocus’ to find 

the goal, ‘reality’ to recognize the current situation, ‘re-

sources’ stage, a process of participants finding answers on 

their own to solve a problem, and ‘responsibility’ stage where 

actions can be checked. Examples of questions used in this 

tele-coaching are provided in Supplementary Table 1. 

Women diagnosed with IBD and IBD experts reviewed the 

interview questions to determine whether the questions were 

appropriate for women with IBD.

4. Study intervention

1) The pre-conception care program for women with IBD

The PCCP-IBD was developed using Bandura’s	[14]	con-

cepts of efficacy expectations, performance accomplishment, 
vicarious experience, verbal persuasion, and physiological 

states	[24]. Strategies using self-efficacy resources in each 

content of the PCCP-IBD are well presented in Table 1. The 

content structure and number of sessions of this program 

were	determined	by	expert	opinions	and	pilot	tests	[24]. The 

program consisted of four sessions with the goal of main-

taining remission before pregnancy. The educational content 

included information on IBD management, pre-conception 

management and contraception, management during preg-

nancy, delivery methods, breastfeeding, and IBD patients’ 

pregnancy	experiences	[24]. The methods used for the pro-

gram were small group lectures, discussions, and video clips 

as well as individual tele-coaching. A pre-conception care 

diary was also provided to help participants manage their 

condition and prepare for pregnancy by recording their IBD 

symptoms, sleep times, moods, medications, and diet, as well 

as information about their menstrual cycles, sexual behav-

iors,	and	contraception	(Supplementary	Figure	1)	[24]. The 

content validity of this PCCP-IBD and educational materials 

was verified by a group of experts. The expert group con-

sisted of one nursing professor, one gastroenterology spe-

cialist, one IBD nurse specialist, two wound ostomy nurses, 
and two gastroenterology nurses with more than 10 years of 

experience. The CVI was calculated on a 4-point scale 

(1 = not appropriate, 4 = very appropriate) and according to 

the proportion of respondents who scored 3 or more points. 

The CVI for each item ranged from .79 to .96. Some minor 

revisions were made according to specific opinions from the 

experts. The program was modified based on the experts’ 

opinions, and a preliminary test was conducted on two 

women diagnosed with IBD. The material was finally com-

pleted	after	receiving	feedback	[24].

Before operating the program, we collected opinions from 

patients with IBD who participated in a preliminary test and 

experts in IBD and education. Since most of the IBD patients 

were office workers or students, it was suggested to keep 

the program short. In addition, due to the outbreak of 

COVID-19, it was recommended to minimize the duration of 

the program. As a result, the program was set to two weeks, 
offering two sessions per day per week. Each session lasted 

for 80 minutes, and the small groups consisted of three to 

six participants. The small group education was conducted in 

the seminar room. Individual tele-coaching was conducted 

after every two sessions to check whether the participants 

understood the education content well, whether self-man-

agement was well performed, and whether their attitudes to-

ward pregnancy had changed. During tele-coaching, addi-

tional education related to pregnancy was provided according 

to each individual’s situation. Encouragement and motivation 

were also provided to promote self-management by taking 

prescribed medications, exercising regularly, eating a healthy 

diet, and forth. It was a method that applied physiological 

states and verbal persuasion among self-efficacy enhance-

ment strategies. A total of two tele-coaching sessions were 

conducted during the program, and the average time for each 

session was approximately 30 minutes (ranging from 20 to 

40 minutes). Small group education and individual 

tele-coaching were conducted by the researcher.

2) IBD Management and Women’s Health

For the control group, ‘IBD Management and Women's 

Health’ was provided in the form of small group education. 

Each group consisted of 3 to 7 participants, and it was pro-

vided twice, with each session lasting 60 minutes. The edu-

cational content covered various topics including IBD man-

agement, cervical cancer prevention, and menstrual disor-

ders, which were already part of the hospital’s existing pro-
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gram. In this study, the control group was not on a waitlist, 
and the education was provided at the same time as the in-

tervention group. Blinding of the participants was performed 

to control the maturation effect, which could be a threat to 

internal validity. After the all data collection was completed, 
the control group was provided with an educational booklet 

Table 1. The Content of the Pre-Conception Care Program for Women with IBD

Sessions Themes Stages Contents Strategies Self-efficacy resources

1 Managing 
myself for 
IBD

Intro  
(30 min)

Introduction to the program
Sharing disease management experiences
Checking disease-related knowledge

Discussion

Quiz

Performance accomplishments
Physiological states
Vicarious experiences

Lecture  
(40 min)

IBD and current treatment trends
Reproductive health in women with IBD
Pregnancy of women with IBD
IBD management in daily life

Lecture Verbal persuasion

Wrap-up  
(10 min)

Summary
Sharing impressions
Guideline for the reproductive health diary

Quiz
Discussion

Vicarious experiences
Physiological states
Verbal persuasion

2 Smart 
preparation 
for healthy 
pregnancy

Intro  
(10 min)

Sharing experiences of symptom management
Checking IBD-related pregnancy knowledge

Discussion
Quiz

Performance accomplishments
Physiological states
Vicarious experiences

Lecture  
(40 min)

Pre-conception behavior of women with IBD: medication, 
laboratory and imaging exams, and planned pregnancy

Men’s pre-conception care

Lecture Verbal persuasion

Wrap-up  
(30 min)

Summary
Sharing impressions

Quiz
Discussion

Vicarious experiences
Physiological states

Tele-
coaching

Identifying difficulties in disease management in everyday 
life and finding solutions

Individualized 
coaching

Physiological states
Verbal persuasion

3 Smart 
preparation 
for healthy 
childbirth

Intro  
(30 min)

Talking about reproductive health management and 
current pre-conception health behavior practiced by 
participants

Sharing thoughts about care during pregnancy
Checking delivery knowledge related to IBD

Discussion

Quiz

Performance accomplishments
Physiological states
Vicarious experiences

Lecture  
(40 min)

Management during pregnancy
Childbirth methods for women with IBD
Postpartum care
Breastfeeding and medication
Immunization of the newborn

Lecture Verbal persuasion

Wrap-up  
(10 min)

Summary
Sharing impressions

Quiz
Discussion

Vicarious experiences
Physiological states

4 Be ready to 
have my 
baby!

Intro  
(10 min)

Talking to each other about changes in thoughts about 
pregnancy

Discussion Performance accomplishments
Physiological states
Vicarious experiences

Lecture  
(40 min)

Sharing experiences of women with IBD who have 
experienced pregnancy and childbirth

Q & A with medical experts

Video Verbal persuasion
Vicarious experiences
Physiological states

Wrap-up  
(30 min)

Writing a letter to my future child
Final wrap-up
Sharing one’s own feelings about the whole program

Quiz
Discussion

Performance accomplishments
Vicarious experiences
Physiological states

Tele-
coaching

Identifying difficulties of disease management in everyday 
life and finding solutions

Individualized 
coaching

Physiological states
Verbal persuasion

IBD = Inflammatory bowel disease.



393

https://jkan.or.kr

Pre-Conception Care Program for Women with Inflammatory Bowel Disease

https://doi.org/10.4040/jkan.24010

and the pre-conception care diary used in PCCP-IBD.

5. Data collection and procedure

Data collection for the intervention group and control group 

were conducted from February to April 2020. Quantitative 

data were collected at three different points: baseline (T0), 
one week after the program (T1), and four weeks after the 

program (T2). The initial data collection was conducted by a 

research assistant before the program started. After the 

program ended, the researcher collected data by sending a 

link to the online survey site via mobile text message. Par-

ticipants who completed the online survey were restricted 

from duplicate responses. Participants took approximately 15 

minutes to complete the questionnaire.

To qualitatively evaluate the effectiveness of the program, 
FGIs and individual tele-coaching were used to discuss the 

participants’ experiences before and after the program. All 

members of the intervention group participated in the FGI. 

The FGIs were conducted with a total of four intervention 

groups consisting of 6, 5, 3, and 3 participants, identical to 

the small group education. The researcher conducted four 

interviews per group (30 minutes each) at the beginning and 

end of the program. Permission to record the interviews was 

obtained from the participants in advance, and the interview 

process was audio-recorded and then analyzed. All partici-

pants in the intervention group also participated in individual 

tele-coaching.

6. Data analysis

1) Quantitative data analysis

The quantitative data were analyzed using IBM SPSS Sta-

tistics 25 (IBM Co.). General characteristics and disease-re-

lated characteristics were analyzed using descriptive statis-

tics. Between-group homogeneity was analyzed using the 

chi-square test, Fisher’s exact test, independent t-test, and 

Mann–Whitney U-test. Between-group differences in out-

come variables across time were analyzed using the gener-

alized estimation equation (GEE) method. GEE is a method 

of applying multiple regression analysis in consideration of 

the intra-subject correlation of measured values. GEE can 

determine the interaction between time and group after con-

trolling for the effect of the confounding variable. In addition, 
in GEE, the subject of analysis is not the individual but the 

observed value itself, so it is possible to analyze under the 

influence	of	missing	values	[25].

Variables with prior differences in homogeneity between 

the groups were analyzed as confounding variables. To con-

firm the effect size of the program on each outcome variable, 
partial eta squared (η2) was calculated using repeated mea-

sure ANOVA. Statistical significance for all tests was indi-

cated by a two-tailed p-value < .050.

2) Qualitative data analysis

Qualitative data analysis was conducted using FGI tran-

scripts and tele-coaching records through the deductive 

content	analysis	method	[26].

After repeatedly reading the transcripts and coding them 

for meaningful words, phrases, and sentences related to the 

outcome variables of this study, sub-categories were ab-

stracted and categorized.

To ensure the qualitative validity of the study results, the 

evaluation criteria of credibility, fittingness, auditability, and 

confirmability	suggested	by	Sandelowski	[27]	were	con-

firmed. To ensure credibility, at the end of each interview, 
the contents of the interview were summarized and validated 

by the participants. All interview data were recorded, lis-
tened to repeatedly, and transcribed promptly after the in-

terview date to ensure the accuracy and completeness of the 

data, avoiding any distortion or omission. To ensure fitting-

ness, we recruited women diagnosed with IBD who were 

registered at the hospital and had no childbirth experience 

and were randomly selected to reduce sampling bias. Data 

were collected until saturation was reached when no more 

information was available. The topics and specific narratives 

identified in the content analysis were confirmed through in-

terviews with two participants. To improve the accuracy of 

the descriptions, a nurse at an IBD center identified topics 

that reflected the circumstances experienced by patients in 

clinical practice, and two nursing professors with experience 

in qualitative study conducted a review to see if the identified 

topics reflected the original data described. To ensure audit-

ability, the qualitative study process, including a selection of 
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participants, preparation of researchers, and construction of 

structured questionnaires, was described in detail. To ensure 

confirmability, we continuously checked for pre-conceptions 

or biases regarding participant statements and tried to main-

tain neutrality during the study process.

7. Ethical consideration

This study was approved by the Institutional Review Board 

of Asan Medical Center where participant recruitment took 

place, prior to data collection (document number: S2019-

2572-0001). This study was registered on the Korea Clinical 

Trial Registration Site (Clinical Research Information Ser-

vice) of the Centers for Disease Control and Prevention of 

the National Institute of Health (clinical trial registration 

number: KCT0008022; last verified in December, 2022). 

This clinical study did not involve invasive treatments or 

medications, so the risk that could arise from the study was 

low. However, since the study was conducted during the 

COVID-19 pandemic, there was a risk of infection through 

group education.

Therefore, we made every effort to prevent infection of the 

participants, such as measuring body temperature, hand 

washing, and wearing masks before and during the inter-

vention. No damage or side effects occurred to the partici-

pants during the period of this study.

All participants were informed of the purpose, study pro-

cedures, benefits of the study, possible harms arising from 

the study, and that if they did not want to participate, they 

could withdraw at any time during the study process. The 

participants voluntarily signed the informed consent form. In 

addition, participants’ confidentiality and anonymity were 

protected, and collected data were stored in an encrypted 

file.

RESULTS

1. Quantitative finding

1) General and disease-related characteristics

A total of 35 women participated in this study. The aver-

age age was 30.3 years, and 42.9% were married. 57.1% 

were currently planned to become pregnant, and 54.3% 

wanted to have two or more children. Regarding disease-re-

lated characteristics, 62.9% were diagnosed with CD, and 

the average duration of IBD diagnosis was 9.2 years. 62.9% 

had been hospitalized, with an average of three hospitaliza-

tions. 40.0% of the participants had surgery due to disease, 
with an average of two surgeries and two women had an os-

tomy.

Significant differences between-group differences were 

found for current plans for pregnancy (p = .011) and the 

number of children wanted (p = .040). There were no signif-

icant differences in disease-related characteristics between 

the groups (Table 2).

2)  Changes in self-efficacy for IBD management, IBD-

related pregnancy knowledge, and IBD-related 

pregnancy anxiety

After completing the program, self-efficacy for IBD man-

agement showed a significant increase over time in the in-

tervention group compared to the control group (Wald χ2 = 4.41, 
p = .036, partial η2 = .06). IBD-related pregnancy knowledge 

scores increased significantly over time in the intervention 

group (Wald χ2 = 13.80, p < .001, partial η2 = .22), and 

IBD-related pregnancy anxiety was found to significantly 

decrease over time in the intervention group (Wald χ2 = 8.61, 
p = .003, partial η2 = .12) (Table 3).

2. Qualitative finding

Three themes and seven sub-themes were identified. The 

themes were “improving confidence in IBD management and 

awareness for planned pregnancy,” “improving IBD aware-

ness related to pregnancy and childbirth,” and “relieving 

anxiety about pregnancy and actively facing pregnancy.”

1)  Improving confidence in IBD management and 

awareness of planned pregnancy

Participants recorded their IBD management behaviors in 

a diary and reflected on their shortcomings regarding IBD 

management. In addition, through the items written in the 

diary, the women began to learn and practice specific IBD 

management tools for pre-pregnancy remission and develop 

more confidence related to IBD management. They also be-
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gan to take steps toward planned pregnancy by recording 

their reproductive health management practices.

(1) Gaining experience in symptom management

Participants were able to control their IBD symptoms while 

keeping a diary and felt a sense of accomplishment when 

looking at the completed diary every day. These positive ex-

periences became a driving force for self-confidence.

I went to the outpatient clinic today, and the examination re-

sults have improved a lot. It’s the first time I’ve heard good 

news after an examination. It’s so good. I will continue to man-

age it well in the future. (Participant 6)

(2) Making efforts to maintain a healthy body

The women wanted to maintain their physical health. Par-

ticipants who wished to become pregnant began to prepare 

for pregnancy by receiving pre-pregnancy vaccinations and 

Table 2. Homogeneity Testing of General and Disease-Related Characteristics between the Intervention and Control Groups

Characteristics Categories
Total (n = 35) Int. (n = 17) Con. (n = 18)

t/χ2 p-value
M ± SD n (%) M ± SD n (%) M ± SD n (%)

General 
characteristics

    Age (yr) 30.3 ± 4.35 30.4 ± 3.57 30.2 ± 5.08 0.16 .871

    Marital status Married 15 (42.9) 8 (47.1) 7 (38.9) 0.24 .625

Not married 20 (57.1) 9 (52.9) 11 (61.1)

    Education level ≤ High school 3 (8.6) 1 (5.9) 2 (11.1) 0.31 > .999†

≥ University 32 (91.4) 16 (94.1) 16 (88.9)

    Employment status Not employed 12 (34.3) 7 (41.2) 5 (27.8) 0.70 .404

Employed 23 (65.7) 10 (58.8) 13 (72.2)

    Current plans for 
pregnancy

No or not sure 15 (42.9) 11 (64.7) 4 (22.2) 6.44 .011

Yes 20 (57.1) 6 (35.3) 14 (77.8)

    Number of  
children wanted

None 3 (8.6) 3 (17.6) 0 (0.0) 5.78 .040†

1 13 (37.1) 8 (47.1) 5 (27.8)

2 or more 19 (54.3) 6 (35.3) 13 (72.2)

Disease-related 
characteristics

    IBD type CD 22 (62.9) 12 (70.6) 10 (55.6) 0.85 .358

UC 13 (37.1) 5 (29.4) 8 (44.4)

    Duration of IBD 
diagnosis (yr)

9.20 ± 4.38 9.06 ± 4.80 9.33 ± 4.09 0.18 .856

    Hospitalization 
experience

No 13 (37.1) 8 (47.1) 5 (27.8) 1.39 .238

Yes 22 (62.9) 9 (52.9) 13 (72.2)

    Number of 
hospitalizations  
(n = 22)

3.45 ± 2.74 4.11 ± 3.52 3.00 ± 2.08 0.93 .362

    Operation 
experiences related 
to IBD

No 21 (60.0) 10 (58.8) 11 (61.1) 0.02 .890

Yes 14 (40.0) 7 (41.2) 7 (38.9)

    Number of 
operations (n = 14)

2.43 ± 2.38 3.43 ± 3.05 1.43 ± 0.79 1.68 .119

    History of stoma No 33 (94.3) 15 (88.2) 18 (100.0) 2.25 .229†

Yes 2 (5.7) 2 (11.8) 0 (0.0)

Int. = Intervention group; Con. = Control group; M = Mean; SD = Standard deviation; IBD = Inflammatory bowel disease; CD = Crohn’s disease; UC 
= Ulcerative colitis.
†Fisher’s exact test
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reproductive system examinations. The PCCP-IBD provided 

an opportunity for participants to expand the scope of their 

healthcare needs.

I have had two bowel resections. So, I think I need to check 

the condition of my fallopian tubes for pregnancy. (Participant 8)

After this program, I finally got the cervical cancer vaccina-

tion, which I had been putting off until now. (Participant 10)

2)  Improving IBD awareness related to pregnancy and 

childbirth

The second theme reflects participants’ increased aware-

ness of IBD and its effects on pregnancy and childbirth. The 

participants said that the program was their first time re-

ceiving reproductive health education exclusively for women 

with IBD provided by experts and that the program provided 

specific and accurate information about pregnancy and child-

birth with a focus on IBD.

(1) Resolving curiosity about pregnancy

The participants had questions about pregnancy and con-

cerns about whether their reproductive health problems were 

related to IBD. Since the symptoms of IBD are very diverse, 

the participants faced difficulties meeting patients with simi-

lar symptoms and struggled with many of the same con-

cerns. They were frustrated because they could not get clear 

answers from their gynecologists about IBD and pregnancy. 

Participation in the program resolved many of their doubts.

For the first time, I was able to acquire detailed and profes-

sional knowledge, from the most basic woman reproductive in-

formation to pre-pregnancy preparations, the pregnancy period 

and childbirth, and the final breastfeeding period. It was really 

necessary knowledge for women with IBD like me, and it really 

helped me to resolve my doubts. (Participant 6)

(2) Understanding IBD medication and pregnancy

Information on drugs for IBD that could be taken through-

out pregnancy, postpartum, and during lactation including the 

latest drugs, was presented using easy-to-understand pic-

tures, which participants found helpful.

There were things I knew and things I didn’t know, but there 

were a lot more things I didn’t know. The best thing about the 

section on medications was that I could understand their effects 

at a glance before, during, and after pregnancy. (Participant 13)

Table 3. Changes in Outcome Variables in the Two Groups after the PCCP-IBD

Variables Groups

Pre-test  
(M ± SD)

Post-test (M ± SD)
Sources Wald χ2 p-value

Effect sizes 
(partial eta-

squared)T0 T1 T2

Self-efficacy for 
IBD management

Int. (n = 17) 198.76 ± 35.26 208.56 ± 42.05 226.47 ± 38.94 Group 0.36 .548 .06

Con. (n = 18) 182.56 ± 44.69 195.06 ± 41.61 196.22 ± 45.21 Time 3.72 .054

t-test 1.19 G × T 4.41 .036

p-value .244

IBD-related 
pregnancy 
knowledge

Int. (n = 17) 8.71 ± 2.31 15.44 ± 1.32 16.07 ± 1.03 Group 1.41 .234 .22

Con. (n = 18) 9.06 ± 3.13 13.17 ± 2.85 13.17 ± 2.96 Time 145.30 < .001

t-test 0.37 G × T 13.80 < .001

p-value .711

IBD-related 
pregnancy 
anxiety

Int. (n = 17) 4.88 ± 2.29 2.88 ± 2.16 1.67 ± 1.59 Group 2.20 .138 .12

Con. (n = 18) 4.78 ± 2.13 3.78 ± 2.71 3.89 ± 2.37 Time 7.75 .005

t-test 0.14 G × T 8.61 .003

p-value .889

T0: Baseline, T1: 1 week after the program, T2: 4 weeks after the program.
PCCP-IBD = Pre-conception care program for women with IBD; IBD = Inflammatory bowel disease; M = Mean; SD = Standard deviation; Int. = 
Intervention group; Con. = Control group; G × T = Interaction between group and time.
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3)  Relieving anxiety about pregnancy and actively facing 

pregnancy

After being diagnosed with IBD, participants felt vaguely 

anxious about pregnancy and often wished to avoid it. How-

ever, after participating in this program, they realized that 

they had misunderstood pregnancy, and they were able to 

relieve their worries about pregnancy and accepted preg-

nancy as a positive phenomenon.

(1) Shift in perspective of pregnancy

Before participating in the program, participants felt un-

certainty about IBD and pregnancy, including fears of pass-

ing IBD on to their children and not being able to take IBD 

medication during pregnancy. Many participants chose to 

delay or avoid pregnancy due to the possible burden of rais-

ing children with chronic diseases. The program helped par-

ticipants to realize that their passive and negative attitudes 

toward pregnancy were caused by unnecessary fear.

I think I was anxious and a little afraid during that time. Now, 

even with Crohn’s disease, I realize that I don’t have to worry so 

much. I feel a little more comfortable. (Participant 15)

(2) Expecting to become pregnant

Participants were assured that they could have a healthy 

pregnancy and childbirth, and their expectations about hav-

ing children changed.

Well, after taking classes like this, I thought that I should have 

a (baby) in the near future. (Participant 11)

(3) Preparing for pregnancy brings new concerns

Another practical concern arose when the participants 

considered preparing for pregnancy. Participants who had 

given up on pregnancy due to repeated failed in vitro proce-

dures and subsequently decided to try an in vitro procedure 

again after attending the program felt ambivalent about 

pregnancy.

I haven’t thought about pregnancy for a long time, but now I 

look back and see so many different processes… So… it’s a bit 

complicated. My thoughts about pregnancy keep changing. 

Emotions also change. (Participant 4)

DISCUSSION

As a result of this study, PCCP-IBD, using self-efficacy 

enhancement strategies, was effective in improving self-ef-

ficacy for IBD management. This supported the results of a 

previous study that showed that self-efficacy enhancement 

strategies had a positive effect on self-efficacy for IBD man-

agement	[13]. It is meaningful that this program improved 

the participants’ confidence in disease management. The 

reason for these results is thought to be the effect of perfor-

mance accomplishment, a strategy that allows participants to 

practice health behaviors on their own and directly experi-

ence change by filling out pre-conception care diary during 

the program. In addition, the vicarious experience, which in-

directly allows participants to experience positive changes by 

sharing the experiences of other participants through small 

group discussions, and the physiological states, which pro-

vides encouragement through tele-coaching, are considered 

effective. In fact, the results of the interview content analysis 

showed that the participants experienced symptom relief 

through writing a diary and gained confidence and a sense of 

accomplishment in being able to manage it on their own. In 

particular, it was confirmed that the effect persisted even 

after four weeks of the program in the intervention group. 

This result shows that the self-efficacy for disease manage-

ment that arises from experiencing symptom management 

can last for a long time. In the future, there is a need to 

conduct study to confirm whether the improvement in dis-

ease management self-efficacy through this program actu-

ally affects the disease-related behavior of women with IBD.

PCCP-IBD was effective in improving IBD-related preg-

nancy knowledge. In particular, one week after the end of 

the program, the knowledge score of the intervention group 

increased noticeably, which supports the results of previous 

studies that pregnancy-related education programs contrib-

uted to improving reproductive health knowledge in a short 

period	of	time	[28,29]. There was a significant difference in 

changes over time between the two groups. Education was 

provided through structured educational materials in each 
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session, and the researcher’s answers to questions asked by 

participants during tele-coaching. It can be seen that the 

verbal persuasion strategy was effective. As a result of 

quantitative study, not only knowledge related to drugs, but 

also the relationship between disease inheritance and preg-

nancy, management during pregnancy, childbirth methods, 
and outcomes were improved. It was interpreted that aware-

ness of the possibility of healthy pregnancy and childbirth 

among women with IBD has increased. Therefore, in the fu-

ture, educational materials and education on pregnancy-re-

lated information desired by women with IBD should be ac-

tively provided.

This program effectively reduced IBD-related anxiety, and 

a significant decrease in anxiety was confirmed over time in 

the intervention group. In particular, anxiety levels remained 

low even after four weeks of the intervention. This reduction 

in anxiety is believed to be an effect of the vicarious experi-

ence strategy, which confirmed the successful pregnancy 

experience of patients in the last session through videos. 

This supports the previous research showing that self-effi-

cacy-based educational intervention for pregnant women has 

a significant effect in reducing anxiety of pregnancy by pro-

viding vicarious experiences through a healthy role model 

[30]. During the interview, participants expressed that they 

had been unnecessarily worried due to incorrect knowledge 

through videos about the pregnancy experiences of women 

with IBD, including those with stomas, and that their thoughts 

about pregnancy had changed positively. However, unlike the 

quantitative research results showing that anxiety was con-

tinuously reduced, the qualitative research results confirmed 

that new practical concerns arose due to the participants’ 

difficult experience of infertility-related procedures. Accord-

ingly, there is a need for increased attention to infertile 

women with IBD and the provision of patient-centered coun-

seling and treatment, involving obstetricians and gastroen-

terologists.

However, when we further analyzed the changes in preg-

nancy-related anxiety of the participants by item, which was 

quantitative data, it was found that parenting-related anxiety 

persisted (Supplementary Table 2), potentially due to the 

perceived burden of raising children while managing IBD. It 

is known that women with disease experience more parent-

ing	stress	than	healthy	women	[31], and this stress can 

worsen	IBD	symptoms	[32]. One study reported that disease 

activity increased within one year after giving birth in one-

third	of	women	with	IBD	[33]. Therefore, there is a need to 

consider developing programs for stress management in 

women with IBD during the postpartum period. In particular, 
disease activity during the postpartum period was found to 

increase in women whose disease was active before and 

during	pregnancy	[34]. This result confirms the importance 

of disease management before and during pregnancy. The 

program not only aims to maintain pre-pregnancy remission, 
but also includes information on disease management during 

pregnancy and the postpartum period. Therefore, it is be-

lieved that the PCCP-IBD program may also have an impact 

on the health of postpartum women.

Next, we discuss the application of the program conducted 

in this study. The age of the participants in this study was 

limited to adult women of childbearing age between 20 and 

45 years. Participants were recruited regardless of whether 

they wished to become pregnant. Many women with IBD 

avoid pregnancy, and the purpose of pre-conception educa-

tion is typically to prepare women physically and mentally for 

a healthy pregnancy, provide an opportunity for women to 

think about when to conceive, and avoid unwanted pregnan-

cies	[8]. Therefore, future studies should provide educational 

interventions tailored to participants’ intentions regarding 

pregnancy.

In this program, the small-group discussions provided an 

effective opportunity for indirect experiences. The partici-

pants in the groups were of a similar age, and all were con-

cerned about pregnancy and women’s health, thus establish-

ing a bond based on mutual concerns. These discussions may 

have prompted participants to reflect on their own healthcare 

and commence disease management. The facilitator flexibly 

reconfigured the goals and content of the sessions to suit the 

groups’ specific needs, thereby effectively providing custom-

ized education.

In particular, the advantage of this study is that individual 

tele-coaching was provided to gain an in-depth understand-

ing of participants’ personal concerns that may not have been 
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revealed in small group discussions. When participants who 

had experiences of infertility or failed procedures expressed 

complex feelings about pregnancy, the researcher accepted 

those feelings and encouraged those participants to thor-

oughly examine their emotions and make pregnancy deci-

sions for themselves. These participants said that their fears 

were reduced after viewing their pregnancy from a neutral 

point of view. Individual coaching can provide opportunities 

to effectively address the complex psychological states of in-

dividual participants.

The pre-conception care diary provided to participants in 

this study helped participants to improve and maintain their 

health management behaviors by stimulating reflection. Par-

ticipants expressed that the diaries were helpful for disease 

management and that they were willing to use them for fu-

ture management. App-based diaries for IBD patients have 

recently	been	developed	and	used	in	other	countries	[35]. 

Therefore, patients utilizing the app-based diary for disease 

management may be useful for women with IBD preparing 

for pregnancy.

The main strength of this study is that, for the first time, 
a pre-conception care program tailored to the characteristics 

of the disease was developed and its effectiveness was con-

firmed for women of childbearing age diagnosed with a 

chronic disease. In particular, the advantage is that quantita-

tive and qualitative methods were used to understand the 

women with IBD and confirm the effectiveness of the pro-

gram. Qualitative data analysis confirmed that they started 

reproductive health care to prepare for their pregnancy, 
which was not highlighted in the quantitative study.

However, this study has some limitations. First, since the 

study participants were recruited at a single hospital, there 

are limitations in representing Korean women with IBD. 

Therefore, a repeat study targeting multicenter patients is 

needed in the future. Second, we did not examine whether 

the effectiveness of program differed depending on IBD type. 

Previous studies have shown that women with CD experi-

enced more negative birth outcomes than women diagnosed 

with	UC	[3,4]. This implies that women diagnosed with CD 

might have higher anxiety, but this study did not confirm 

that hypothesis. Therefore, future studies should attempt to 

determine whether the program effectiveness differs be-

tween women diagnosed with CD and those diagnosed with 

UC. Third, since this study also included women who did not 

necessarily intend to become pregnant, additional study is 

needed to clarify the effects of the intervention on women 

who are actually preparing for pregnancy or women who do 

not intend to become pregnant. Finally, the effectiveness of 

the program was assessed after one and four weeks. There-

fore, in the future, long-term follow-up studies should be 

conducted to confirm how effective PCCP-IBD is in actual 

pre-conception management practices and for women with 

IBD during pregnancy and postpartum.

The number of women of childbearing age diagnosed with 

IBD is rapidly increasing in Korea. Nevertheless, there is a 

lack of education regarding pregnancy for women with IBD. 

Therefore, it is expected that the results of this study can be 

usefully applied to clinical practice, as follows: First, nurses 

can conduct education in the clinic using the educational 

booklet developed in this study when consulting young 

women with IBD about pregnancy. Second, the pre-concep-

tion care diary developed in this study can guide women with 

IBD to manage their own IBD and their reproductive health. 

Third, the content of this program will be developed as an 

online program, such as an application, in order to provide 

education without being limited by time and place. In addi-

tion, these materials can be used to educate medical staff 

who find it difficult to counsel IBD patients about reproduc-

tive health. Through various applications of this program, we 

believe that self-care can be enhanced by raising awareness 

about the importance of maintaining the remission period 

before pregnancy in women with IBD and by increasing 

self-efficacy in disease management. In addition, it is ex-

pected to reduce anxiety and shift their perspective of preg-

nancy and create a positive perception of pregnancy.

CONCLUSION

This study developed and applied a reproductive health ed-

ucation program for women of childbearing age diagnosed 

with IBD by applying Bandura’s	[14]	theory	regarding	re-

sources for enhancing self-efficacy. Quantitative and qualita-
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tive data analyses confirmed that the program in this study 

was effective in enhancing self-efficacy for IBD manage-

ment, IBD-related pregnancy knowledge, and reducing 

IBD-related pregnancy anxiety in women of childbearing age 

with IBD. This study makes a meaningful contribution from 

a practical point of view in that it developed and applied the 

first reproductive health education program for women of 

childbearing age with IBD in Korea. It is also essential that 

this educational program focusing on women’s health (spe-

cifically, IBD management before, during, and after preg-

nancy) and aiming to promote reproductive system health 

management was developed and provided by nurses. Fur-

thermore, the booklets, pre-conception care diary, and edu-

cational materials used in this program can be utilized in a 

clinical setting. It is expected that reproductive health coun-

seling and education by nurses will become more common in 

clinical practice in the future.
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