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Abstract

Objectives: Among adolescents with inflammatory bowel disease (IBD), nonadherence rates are 

50 to 88% across medications. Improving education in adults with IBD has been shown to improve 

coping and adherence to treatment in adults with IBD. Therapeutic patient education (TPE) has 

been used in patients with chronic diseases to train patients in skills to support treatment 

adaptation and condition management. This study tested the feasibility and preliminary efficacy of 

a novel TPE intervention in adolescents with IBD.

Methods: In this pilot, mixed-methods study, we evaluated the feasibility and preliminary 

efficacy of TPE with the IBD Pocket Guide on medication adherence, IBD knowledge, and 

transition readiness in adolescents ages 11 to 18 years. Medication adherence was monitored using 

a MedMinder Pill Dispensing system. Participants who were <90% adherent during a 4-week pre-

intervention monitoring period were randomized to either a usual care group or an educational 

intervention (EI) group. Participants were followed for an additional 4 weeks after intervention.

Results: Trends were found in the EI group indicating improved medication adherence and IBD 

knowledge compared with the usual care group, though differences between groups did not reach 

statistical significance. Qualitative data showed that participants perceived that they had improved 

knowledge after the educational intervention.

Conclusions: Therapeutic patient education may be beneficial for improving patient medication 

adherence and IBD knowledge. Future directions include testing the effects of the intervention 

with a larger sample.
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Nonadherence to medical treatment is a pervasive and significant problem in the treatment 

of pediatric inflammatory bowel disease (IBD). Studies have demonstrated nonadherence 

prevalence rates in pediatric IBD ranging from 50 to 88% (1–3). These data are alarming 

given that, for nonadherent patients, the risk of relapse is 5.5 times greater (4) and annual 

health care costs are 12.5% higher compared with adherent patients (5).

Educational interventions, which aim to increase patient knowledge about their disease, 

symptoms, medications, health care resources, and the consequences of nonadherence, 

represent 1 approach to targeting nonadherence. Among adults with IBD, educational 

interventions have been shown to increase disease-specific knowledge, enhance patient 

satisfaction with care, and lower the rate of missed medication doses (6,7). However, to our 

knowledge, no studies to date have examined the impact of an education-only intervention 

on adherence in adolescents with IBD. Educational interventions may be particularly salient 

for this population, as previous studies have documented deficits in adolescent knowledge 

related to insurance coverage, accessing providers, recognizing flare symptoms, and 

knowing when and how to refill prescriptions (8–10). Furthermore, adolescents must acquire 

the knowledge and skills needed to independently manage their condition in adulthood and 

successfully navigate the transition to adult health care. Adult providers have noted that 

transitioning adolescents are often ill-prepared to make this transition with only 23% of 

respondents stating that patients were adequately prepared (11). Accordingly, education may 

be a first step toward improving adherence, IBD knowledge, and transition readiness.

There are several barriers to providing patients with individually tailored, relevant, and 

timely education to support IBD management. Educating patients and parents about IBD can 

be time consuming, and there are often insufficient resources in the context of the clinic visit 

to provide patients with the necessary education and training. Therapeutic patient education 

(TPE) is an effective method of patient education, with most widespread application to date 

in Europe. TPE has been used in patients with chronic diseases, such as asthma, diabetes, 

obesity, and atopic dermatitis (12–14). TPE involves 4 steps: understanding the patient’s 

perspective, education, and acquisition of skills, and assessment following the TPE (12). 

TPE is a targeted intervention, which can be integrated into the medical care process. TPE is 

typically delivered in outpatient settings, with sessions lasting 20 to 30 minutes, and 

education does not need to be delivered by a physician.

The purpose of this pilot study was to examine the feasibility and preliminary efficacy of a 

therapeutic patient education intervention (EI) on adherence, IBD knowledge, and transition 

readiness. An educational tool, “The IBD Pocket Guide,” was developed specifically for this 

study. We hypothesized that participants in the EI group would demonstrate greater 

improvements in medication adherence, IBD knowledge, and transition readiness compared 

with participants in the usual care group.
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METHODS

Participants

Participants were adolescents (11–18 years old) recruited from a gastroenterology clinic at a 

Midwestern children’s hospital. Inclusion/exclusion criteria were as follows: confirmed IBD 

diagnosis (ie, Crohn disease, ulcerative colitis, or indeterminate colitis), prescribed at least 1 

daily oral medication for the control of IBD (ie, steroid, thiopurine, or aminosalicylate), no 

significant developmental disorders or serious mental illness, and not currently enrolled in 

another intervention targeting adherence.

Procedures

Potential participants meeting eligibility criteria were identified via chart review and were 

contacted during a gastroenterology clinic appointment or via recruitment letter with follow-

up telephone call. Following informed consent, participants received an electronic pill box to 

monitor medication adherence. Participant adherence was monitored for 4 weeks before 

randomization; this baseline monitoring period is referred to as the “run-in phase.” We used 

4 weeks of adherence monitoring to determine eligibility for randomization in order to 

account for any initial reactivity that may have occurred with electronic monitoring (15–17). 

Participants with average adherence below 90% over the 4-week run-in phase were 

randomly assigned to either the EI or usual care groups using a simple randomization 

procedure to eliminate imbalance of participants across the groups. Participants with 90% or 

greater average adherence during the run-in phase were not randomized and their 

participation was discontinued. Randomized participants completed measures assessing IBD 

knowledge and transition readiness at the baseline visit before receiving the intervention.

Intervention

Participants randomized to the EI group met individually with the educator for a 30-minute 

educational intervention session. Educational content was delivered using the IBD Pocket 

Guide. This guide was created in collaboration with pediatric IBD specialists, psychologists, 

social workers, pharmacists, and parents of patients with IBD. The IBD Pocket Guide 

provides an overview of gastrointestinal (GI) function and anatomy, answers to common 

questions about IBD, information about GI procedures, and information on common 

medications (including pictures and size representations) as well as reasons why taking 

medication is important. Additionally, the guide provides tips for adherence promotion, 

transition readiness, and information on where to obtain additional resources on IBD and 

self-management. The guide can also be personalized for each participant with space for the 

participant to write in answers to questions about their disease (See Supplemental Digital 

Content, http://links.lww.com/MPG/B674, which includes select pages from the IBD Pocket 

Guide).

The educational principles of the intervention were consistent across all patients to ensure 

maintenance of treatment integrity and fidelity. In order to tailor treatment to individual 

patient and family needs, the specific targets of each intervention varied based on 

developmental considerations, medication regimens, patient beliefs, and unique disease-

specific problems. General topics covered with each patient included the following: etiology 
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of disease, anatomy, information on procedures, imaging, nutrition, vaccines, and 

medications to avoid. In addition, the educator reviewed each chart before the intervention in 

order to provide individually tailored information, such as location of disease based on 

pathology and imaging. The IBD Pocket Guide was personalized to discuss pertinent 

information for each patient, including medications, pharmacy, and physician’s name and 

contact information. Participants in the usual care group were offered the educational 

intervention after the final assessment. All study procedures were approved by the 

Institutional Review Board.

Follow-up Visit

The IBD knowledge and transition readiness questionnaires were re-administered to 

participants in both the EI and UC groups 4 weeks after the baseline visit (ie, 4 weeks after 

the intervention for the EI group) to monitor for knowledge retention and transition 

readiness skills, respectively. We chose to administer questionnaires 4 weeks after the 

intervention in order to evaluate whether any knowledge gained from the intervention was 

used to improve transition readiness skills (eg, refilling a prescription, scheduling an 

appointment). Patients in the EI group also completed a qualitative interview regarding the 

educational intervention including the IBD Pocket Guide. All interviews were conducted by 

the primary investigator for internal consistency.

Measures

Randomized participants completed measures assessing IBD knowledge and transition 

readiness at baseline (week 5) and again at 4 weeks following the educational intervention 

(for the EI group) or 4 weeks after baseline assessment (for the usual care group). Measures 

of adherence, IBD knowledge, and transition readiness were selected on the basis of 

relevance and use in prior pediatric adherence and disease education studies.

Adherence

Participant adherence to medication was monitored during the run-in phase using the 

MedMinder Pill Dispensing System. Participants were instructed to use the MedMinder 

system to store and dispense their medications, similar to a weekly pill box. The MedMinder 

system recorded the date and time medications were dispensed, and data were transmitted 

via cellular signal to the research team. Pill counts were also conducted as a secondary 

measure of adherence. A multi-method assessment approach was chosen to assess adherence 

in order to compensate for the limitations of each method, thus providing more accurate 

assessment of the primary end point for this study. Participants randomized following the 4-

week run-in phase continued to use the MedMinder system for the study duration. 

Adherence rates were calculated by dividing the number of actual openings over the number 

of expected openings based on prescribed regimen for the 4-week run-in period and the 4-

week postrandomization period (ie, postintervention for EI group and postbaseline visit for 

the UC group).
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Inflammatory Bowel Disease Knowledge

Inflammatory bowel disease knowledge was assessed using the IBD Knowledge Inventory 

Device (The IBD-KID) (18). This 23-item measure was designed for and validated in a 

pediatric IBD population and has been shown to have adequate internal consistency (α = 

0.75) and good test-retest reliability (α = 0.84) and construct validity. The IBD-KID was 

used in the present study to evaluate pre-post changes in overall knowledge (total score) and 

in 4 domains: GI anatomy, general IBD knowledge, medications, and nutrition. Scores range 

from 0 to 23 and higher scores indicate more items were answered correctly.

Transition Readiness

Transition readiness was assessed using the c(TRAQ) Version 5.0 (19). Participants rated 

their ability level in completing 20 disease self-management skills using a 5-point Likert 

scale ranging from 1 (No, I don’t know how) to 5 (Yes, I always do this). Total scores can 

range from 20 to 100. Although there is no clinical cutoff to indicate transition readiness, 

higher scores indicate greater independence with disease management skills and readiness 

for transition. The TRAQ has been widely used in pediatric IBD studies and has been shown 

to have excellent internal consistency (α = 0.93) (19). We evaluated pre-post changes in 

overall transition readiness (total score) as well as changes across 5 established domains: 

managing medications, appointment keeping, tracking health issues, talking with providers, 

and managing daily activities.

Disease Activity

Baseline disease activity was assessed using the 6-item Partial Harvey Bradshaw Index 

(PHBI) (20) for patients with Crohn disease and the 6-item Pediatric Ulcerative Colitis 

Activity Index (PUCAI) (21) for patients with ulcerative colitis. Disease activity was 

categorized based on previously published cutoffs (22). Participants with a score of 4 or 

lower on the PHBI and participants scoring less than 10 on the PUCAI were classified as “in 

remission.” In addition, the Physician Global Assessment (23,24) was taken from the last 

clinic visit to provide an additional measure of disease activity.

Analysis Plan

T-tests were used to examine differences between groups at baseline for the following 

variables: adherence rate during the 4-week run-in period, IBD knowledge (total score and 4 

subdomains), and transition readiness (total score and 4 subdomains). The paired samples t-

test was used to compare differences in average adherence rates (prerandomization and 

postrandomization) between the UC and EI groups. The Wilcoxon sign ranked test, which is 

the most commonly used nonparametric test for paired data, was used to evaluate differences 

in IBD knowledge and transition readiness (total scores and domain scores) between the EI 

and UC groups. Qualitative analysis of responses to the semistructured interview was 

conducted using Grounded Theory (25), which involves deriving categories directly from the 

interview data rather than from preconceived hypotheses, and responses were grouped into 

themes using the inductive approach (26).
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RESULTS

Twenty-nine patients were consented, and 21 participants completed the 4-week run-in 

adherence monitoring phase using the MedMinder pill box. Of those, 8 participants had 90% 

or greater average adherence over the run-in phase, and therefore, did not qualify for the 

intervention phase of the study. The remaining 13 participants were randomized to either the 

EI group (n = 7) or the UC group (n = 6). Five participants in the EI group completed the 

intervention and 4-week postintervention adherence assessment period, and 4 in the UC 

group completed the postrandomization adherence assessment period. See Figure 1 for 

recruitment and retention details.

The mean age of randomized participants was 14.9 (SD = 1.9), 44% were girls and 78% 

were Caucasian. Sixty-seven percentage of participants had Crohn disease and 33% had 

ulcerative colitis. All randomized participants had inactive disease at baseline and remained 

in remission throughout the study.

Baseline Characteristics

Average adherence rate for the 4-week run-in baseline period was 85.68 (SD = 2.51) for the 

EI group and 82.40 (SD = 5.32) for the usual care group. An independent samples t-test 

revealed no significant differences on average adherence over the 4-week run-in period 

between the EI group and usual care group (P = 0.26). There were no significant differences 

on average IBD knowledge total scores (IBD-KID) at baseline between the UC (M = 12.25, 

SD = 3.30) and EI groups (M = 11.4, SD = 2.19; P = 0.68). Similarly, there were no 

significant differences on transition readiness scores (TRAQ) between the UC and EI 

groups. Baseline characteristics, including IBD knowledge and transition readiness total and 

domain scores for both groups, are presented in Table 1.

Intervention Effects on Adherence, Inflammatory Bowel Disease Knowledge, and 
Transition Readiness

Our primary aim was to examine the effect of therapeutic patient education with the IBD 

Pocket Guide on medication adherence in adolescents with IBD compared with a usual care 

group. We used a paired sample t-test to examine the difference in rates of adherence from 

baseline (run-in phase) to 1 month postrandomization (Table 2). For the EI group, average 

adherence over the 4 weeks following intervention was slightly higher (M = 86.04, SD = 

9.65) compared with baseline. Adherence in the usual care group over the postrandomization 

period was lower (M = 67.1, SD = 29.82) compared with baseline adherence. Differences 

between groups were not statistically significant (P = 0.24; Cohen d = 0.85; 95% CI −2.51 to 

80).

The effects of the intervention on IBD knowledge in adolescents with IBD compared with 

the usual care group were also examined. Average IBD knowledge scores increased in both 

groups. Rates of improvement, however, did not significantly differ between groups. 

Changes in IBD knowledge by domains were also examined (Table 3). There was 

improvement in the mean rank scores (MRS) in the EI group over the usual care group on GI 

Anatomy (MRS, 5.8 vs 4, P = 0.39), General IBD knowledge (MRS, 5.6 vs 4.25, P = 0.52) 
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and medication knowledge (MRS 6.1 vs 3.6, P = 0.18), but a worsening of scores on 

questions related to nutrition (MRS 4.2 vs 6, P = 0.39). Differences between groups were not 

statistically significant.

Next, we examined transition readiness with the TRAQ from baseline to 4 weeks 

postintervention in the EI group or 4 weeks after baseline assessment for the usual care 

group. We examined the following domains of transition readiness: “Managing 

Medications,” “Appointment Keeping,” “Tracking Health Issues,” “Talking with Providers,” 

and “Managing Daily Activities” (Table 3). MRS were calculated for each domain for the EI 

and usual care groups. The EI group showed greater improvement in skills regarding 

tracking health issues over the usual care group (MRS 5.5 vs 4.4), but differences between 

groups were not statistically significant (P = 0.52).

Feasibility of the Education Intervention

At the time of the final assessment, participants in the EI group and their parents were asked 

to give feedback on the educational intervention via a semi-structured interview. The first 

theme that emerged was perceived improvement in knowledge after the educational session.

“I learned things I didn’t know before like where my Crohn’s was- I didn’t know it 

was outside my small intestine”.

“I thought the education session was helpful. (I) learned more from that than at the 

doctor’s office”.

“We had questions we didn’t know to ask”.

The second theme identified was usefulness of the IBD Pocket Guide following the 

educational intervention.

“I have looked at the guide since being home”.

“It will be helpful to me because I am doing a project to look at the genetics of 

UC”.

However, neither the parents nor the participants thought that the educational intervention 

changed their adherence or feelings of control over the disease.

Patient: “(The gain of new knowledge) didn’t change my feelings of control over 

disease.”

Parent: “I think it is a teenager thing- they think it won’t affect them down the 

road.”

“The education session did not change my motivation.”

DISCUSSION

In this pilot study, we tested the feasibility of a single session one-to-one therapeutic patient 

education session with the IBD Pocket Guide and examined preliminary efficacy of the 

educational intervention on medication adherence, IBD knowledge and transition readiness 

compared with a usual care control group. The educational intervention was well-accepted 
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by participants. Participants and their families found the educational intervention helpful and 

felt that they learned new knowledge and skills from the therapeutic session. They also 

found the IBD Pocket Guide to be useful and a helpful resource to have at home. If efficacy 

of the intervention with the IBD Pocket Guide is supported in future larger scale trials, then 

this inexpensive guide could be implemented in the clinic setting with a nurse educator or 

social worker after diagnosis to help with IBD education and treatment planning. For 

instance, the pill size representations may help a patient to choose one over another. Overall, 

this educational guide could serve as a resource to support families in making educated care 

decisions in collaboration with their medical team.

Even with our small sample size, there were trends in the data suggesting improvement in 

IBD knowledge and adherence. The effect size for improved adherence following the 

educational intervention (Cohen d = 0.85) suggested that with more participants, there may 

be statistically significant improvement. This may show promise for future studies that wish 

to pursue educational interventions to improve the health and knowledge of adolescent 

patients with IBD. There was no effect found for the educational intervention on transition 

readiness. Baseline TRAQ scores indicated room for improvement on transition readiness 

across participants in both groups. Therefore, future studies to examine how to best improve 

transition-readiness are warranted.

Although the present study demonstrates preliminary feasibility of this novel educational 

intervention, there are several limitations. First, the sample size for this pilot study was 

small. Recruitment was impacted by the fact that many patients were not eligible for the 

study because they were not prescribed oral medications for the control of their IBD. 

Therefore, it will be important for future studies to find ways to objectively measure 

adherence to other types of IBD treatments, such as infliximab and adalimumab, in order to 

determine the intervention’s effectiveness among patients taking nonoral medications. 

Participant retention was impacted by difficulties related to the electronic pillbox, such as 

loss of cellular signal inside a participant’s home, which prevented the transmission of 

adherence data. In addition, several participants found the use of this monitoring system to 

be quite burdensome. One patient withdrew because “seeing the large box everyday 
reminded (them) of having IBD and it was too depressing.”

An additional limitation was that patients in the present study had relatively high rates of 

adherence at baseline, ranging from 76% to 89%. This impacted our ability to evaluate the 

effect of the intervention among individuals with more problematic adherence rates (ie, 

adherence below 75%). Our sample was also homogenous with regard to disease activity; all 

participants had quiescent disease throughout the study period. Future directions include 

testing the intervention among patients with more active disease and among those with 

poorer adherence. Finally, the qualitative interviews were all conducted by the principle 

investigator, which introduces the potential for both researcher and participant bias. Future 

iterations should examine feasibility and acceptability of the educational intervention using 

independent assessors and standardized feasibility and acceptability questionnaires.

An additional future direction for the study of the therapeutic patient education in this group 

of patients is to formalize a lesson plan. In the present study, the educational sessions were 
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tailored to each patient in order to ensure that they received the information relative to their 

disease state. All sessions used the IBD Pocket Guide to give direction to the teaching. As 

participants and parents asked questions, each educational session varied to some degree. In 

addition, some topics were not covered with all patients because they were not pertinent for 

that participant (ie, 5-ASA use in a patient with small intestinal Crohn disease). By 

formalizing the educational session, this therapeutic patient education using the IBD Pocket 

Guide could be disseminated broadly. Finally, future studies should extend the follow-up 

assessment time to 6 or 12 months after therapeutic patient education in order to evaluate 

whether the concepts presented were retained and to determine the effect of the intervention 

on adherence trajectories.

In conclusion, this pilot study demonstrated the feasibility of a one-on-one therapeutic 

educational intervention and showed potential trends of improvement in IBD knowledge and 

medication adherence following the educational intervention. Future studies with larger 

groups of patients are needed to evaluate efficacy of this novel educational intervention. 

Patients and parents are eager to learn more about IBD, and this can easily be done using 

therapeutic patient education and the IBD Pocket Guide. As organizations are becoming 

more accountable for patient outcomes, this educational intervention could be used as a low-

cost, high-impact method to improve patient adherence and outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What Is Known

• Among adolescents with inflammatory bowel disease, nonadherence rates 

range from 50% to 88% across medications.

• Therapeutic patient education helps patients acquire skills needed to manage 

their conditions and adapt treatments. In other conditions, therapeutic patient 

education has been shown to improve disease-specific knowledge and 

treatment adherence.

• Therapeutic patient education has not been tested in adolescents with 

inflammatory bowel disease.

What Is New

• Among adolescents with inflammatory bowel disease who received 

therapeutic patient education, trends indicated improvements in objectively 

measured medication adherence and inflammatory bowel disease knowledge 

compared with the usual care group.

• Therapeutic patient education may be beneficial for improving adherence and 

inflammatory bowel disease knowledge in adolescents with inflammatory 

bowel disease. Larger-scale studies are needed to demonstrate efficacy.
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FIGURE 1. 
Participant study flow diagram.
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TABLE 3.

Differences in inflammatory bowel disease knowledge and transition readiness between usual care and 

educational intervention groups

Comparison scores Wilcoxon Mean Rank Score

Category Usual care Educational intervention P value

IBD knowledge (IBD-KID)

 GI anatomy 4.0 5.8 0.39

 General IBD knowledge 4.3 5.6 0.52

 Medications 3.6 6.1 0.18

 Nutrition 6.0 4.2 0.39

Transition readiness (TRAQ)

 Managing medications 5.3 4.8 0.90

 Appointment keeping 5.0 5.0 0.99

 Tracking health issues 4.4 5.5 0.52

 Talking with providers 5.2 4.8 0.74

 Managing daily activities 4.5 5.4 0.62

IBD-KID = IBD Knowledge Inventory Device; TRAQ = transition readiness scores.

J Pediatr Gastroenterol Nutr. Author manuscript; available in PMC 2021 April 07.


	Abstract
	METHODS
	Participants
	Procedures
	Intervention
	Follow-up Visit
	Measures
	Adherence
	Inflammatory Bowel Disease Knowledge
	Transition Readiness
	Disease Activity
	Analysis Plan

	RESULTS
	Baseline Characteristics
	Intervention Effects on Adherence, Inflammatory Bowel Disease Knowledge, and Transition Readiness
	Feasibility of the Education Intervention

	DISCUSSION
	References
	FIGURE 1.
	TABLE 1.
	TABLE 2.
	TABLE 3.

