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ABSTRACT

Background: Non-adherence to oral maintenance therapy in adolescents with inflammatory
bowel disease (IBD) is a significant healthcare problem. Knowledge of the prescribed
medication can increase medication adherence. We aimed to investigate the relationship
between medication adherence and disease-related knowledge of pediatric and adolescent
patients with IBD.

Methods: We conducted a “pop quiz” to investigate the disease-related knowledge of
pediatric patients with IBD who were followed-up at our institution and reviewed their
medical records, including data on sex, diagnosis, age at diagnosis, and disease duration.
Medication adherence was evaluated by the doctor in charge, and > 80% of patients
constituted the “good adherence group.”

Results: Of 93 patients, 59 (63.4%) were males, and 78 (83.9%) had Crohn's disease. The
mean age at diagnosis was 13.8 + 2.8 years; mean follow-up duration, 4.8 + 3.4 years; and mean
patient age, 18.6 + 3.7 years. Only 65 patients (69.9%) knew the exact name of the medication
they were currently taking, and 34 (36.6%) knew the correct dose. Only 15 patients (16.1%)
knew the name of the medications they were previously taking. A total of 64 patients (66.8%)
showed an adherence rate of 80% for the weekly prescribed oral medication. The patients in
the poor adherence group were significantly older than those in the good adherence group (P=
0.035). The number of hospitalizations per year was statistically higher in the good adherence
group (P=0.024). The proportion of patients who knew the names of the medications they
were previously taking and were aware of the side effects of the medications was significantly
higher in the good adherence group (P=0.008 and P=0.020, respectively).

Conclusion: Adolescent IBD patients have lower oral medication adherence. Knowledge of
the prescribed medications taken previously, and the adverse effects of these medications are
associated with good adherence. IBD specialists should educate the patients regarding the
disease and about their medication.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic gastrointestinal inflammation, including
Crohn's disease (CD) and ulcerative colitis (UC). It is a life-long idiopathic disorder, and

the etiology is unknown.! The data from the descriptive epidemiology in Japan and Korea
show that IBD initially presents during childhood and adolescence in approximately 25% of
patients, and the incidence appears to be increasing.2,3 Despite the development of various
therapeutic strategies, patients with IBD require lifelong treatment because patients with this
disease frequently experience intermittent remissions and unpredictable relapse. Appropriate
treatment is critical for intestinal and extraintestinal disease control. After inducing clinical
remission of IBD, the emphasis of management shifts is to maintain a symptom-free
remission and reduce disease flares through close adherence to one or more maintenance
medications typically taken on a daily basis.23

In clinical practice, however, a large number of patients are non-adherent to their prescribed
medications, and the increasing number of hospital admissions as a result of disease “flare-
ups” has a negative impact on the healthcare service utilization, with an overall increase

in healthcare costs. A systemic review of previous studies with pediatric and adult IBD
participants reported a non-adherence to oral medication rate of 2%-72%.4 Non-adherence

to oral maintenance therapy in adolescents with IBD is a significant healthcare problem

and can lead to unnecessary escalation of therapy.4 A number of studies indicated that non-
adherence to treatment may be associated with a variety of factors, including biological, social,
economic, psychological, and emotional factors.5¢ For this reason, various interventions were
implemented, such as patient education, to improve adherence, and a number of studies have
shown that providing disease-related knowledge to patients effectively increased treatment
adherence.?8 Therefore, it may not be surprising that provision of disease-related education
among pediatric patients with chronic diseases such as diabetes, asthma, and IBD is widely
accepted. In particular, knowledge on the prescribed medication is an important step in the
self-management process; some experts believe that this can occur during childhood or early
adolescence, because it is a concrete and tangible accomplishment.? Nonetheless, the number
of current literature reporting the effects of medication-related knowledge and characteristics
of pediatric patients with IBD are limited.10

We aimed to investigate the relationship between medication adherence and disease-related
knowledge of pediatric patients with IBD from a region in Korea. We aimed to focus on
knowledge about the prescribed medications and adverse effects among pediatric populations.

METHODS

Study designs and participants

The IBD Clinic at Pusan National University Children's Hospital conducted a “pop quiz” in the
summer of 2018 during their routine treatment to determine the patients' level of knowledge
on drugs for IBD. The “pop test” was conducted with the aim of educating patients about their
prescribed medications. In the outpatient clinic, patients solved the “pop quiz” before the clinic
time. Patients were given 30 minutes or more to take the quiz comfortably. Then, two pediatric
gastroenterologists checked the patients' response to the pop quiz during clinic time and
educated the patient about their medications according to the score.
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We enrolled all patients who answered the “pop quiz.” From the electronic medical
records (EMRs), we identified their baseline characteristics including sex, diagnosis, age
at diagnosis, and disease duration. Data on the prescribed medications, the number of
hospitalizations, endoscopic examinations, and history of surgical treatment were also
collected. The information obtained through this “pop quiz” and those obtained from the
EMR were retrospectively analyzed.

“Pop quiz” contents

The “pop quiz” consisted of four questions, which assess the patients' knowledge regarding
their medications: 1) the name of the medication they are currently taking (and correct dosage),
2) the name of the medication previously taken, 3) the name of the biologic drug (if using a
biologic drug), and 4) the adverse effects of the medication taking or previously taken. The
responses to questions 1and 2 of the quiz were rated using a 100-point scale; all patient's
responses were compared with the actual prescription in the EMR. For example, if a patient
wrote down only azathioprine, and the patient was prescribed azathioprine and steroids, their
score was 50. However, the response of question 4 related to the medication' adverse effect was
categorized into two groups: if patients remembered two or more correct side effects related to
the medication they were taking (or had taken), they were categorized into a good group. For
example, if patients who were taking steroids and 5-aminosalicylic acid wrote down “skin rash,”
“nausea,” or “anemia,” they were categorized into the good group.

Medication adherence

After the “test”, the doctor in charge met their patient and evaluated the medication adherence
of each patient (or parents). All patients were asked to report the amount of medication they
took since the last clinic visit, and the doctor in charge validated this during the clinic visit.
The amount of medications actually taken were expressed in percentage. Of the total patients,
> 80% were classified as “good adherence group.” Since the use of biologic drugs was not
considered as a form of self-medication, it was excluded from the analysis of adherence.

Statistics

Descriptive data such as a sex, type of IBD, age at diagnosis, and disease duration were
expressed as means, standard deviations, and frequencies. After dividing patients into two
groups (good adherence group and poor adherence group), the relationships between group
and clinical characteristics were analyzed. The relationships between group and knowledge
on prescribed medications obtained from the “pop quiz” were also analyzed.

An independent #-test was used to analyze continuous variables, while y* test or Fisher's exact
test was used to analyze categorical variables. All statistical analyses were performed using
SPSS statistical package version 21.0 for Windows (SPSS Inc., Chicago, IL, USA). A Pvalue of
< 0.05 was considered significant.

Ethics statement

This study was conducted after receiving approval from the Institutional Review Board (IRB)
of Pusan National University Yangsan Hospital (05-2019-003). This study was a retrospective
study of medical records and approved by the IRB for waiver of informed consent.
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RESULTS

Study population

A total of 93 patients completed the pop quiz. The baseline characteristics are summarized in
Table 1. A total of 59 patients (63.4%) were men, and 78 (83.9%) were diagnosed with CD. The
mean age at diagnosis was 13.8 + 2.8 years, and the mean duration of follow-up was 4.8 + 3.4 years;
the mean age of the patients was 18.6 * 3.7 years, and 34 patients (36.6%) were aged over 20 years.
The mean number of hospitalization was 2.5 + 1.7 times. For patients who were diagnosed with
IBD at the age of 6 months or above, the mean number of hospitalizations per year was 0.8 + 0.9
times. The mean number of and the total number of endoscopic examinations per year were 4.3 +
1.5and 1.3 + 1.1 times, respectively. Lastly, a total of 36 (38.7%) patients underwent surgery.

Level of knowledge on prescribed medications

Only 65 patients (69.9%) knew the exact name of the medication they are currently taking, while
34 (36.6%) knew the correct dose. Only 15 patients (16.1%) knew the name of the medications
they were previously taking. Among the 55 patients using biologic drugs, 33 (66.0%) knew the
correct brand name of the medication. Twenty-one patients (22.6%) answered that they knew one
or more adverse effects associated with the medications that they were taking (Table 2).

Relationships between clinical characteristics, knowledge, and medication
adherence

Sixty-four patients (66.8%) had taken more than 80% of prescribed oral medications every
week (Table 3). The average age of the poor adherence group was significantly higher than the
good adherence group (P=0.035). The number of hospitalizations per year was statistically
higher in the good adherence group (P = 0.024) (Table 4). In addition, although we analyzed
the correlation between the number of surgeries and the location and behavior of the disease
to estimate disease activity, statistically significant results of adherence were not observed.
The proportion of patients who knew the names of the drugs they were previously taking and

Table 1. Baseline characteristics of patients (n = 93)

Characteristics Values
Male sex 59 (63.4)
Diagnosis
cD 78 (83.9)
uc 15 (16.1)
Age at diagnosis, yr 13.8+2.8
Age at interview, yr 18.6 + 3.7
<20 59 (63.4)
> 90 34 (36.6)
Duration of follow-up, yr 4.81+3.4
Medical history
5-aminosalicylic acid, sulfasalazine or mesalamine 93 (100)
Steroid 89 (95.7)
Immunomodulator, azathioprine or methotrexate 68 (73.1)
Biologic, infliximab or adalimumab 55 (59.1)
No. of hospitalizations 2.5+1.7
No. of hospitalizations/yr (n = 87)? 0.8+0.9
No. of endoscopic examinations® 43+1.5
No. of endoscopic examinations/yr (n = 87)* 1.3+1.1
No. of patients who underwent surgery 36 (38.7)

Values are presented as number (%) or mean + standard deviation.

CD = Crohn's disease, UC = ulcerative colitis.

2Six patients with a follow-up of less than 6 months were excluded; "Endoscopic examinations include
duodenofibroscopy, capsule endoscopy, and colonoscopy.
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Table 2. Knowledge on prescribed medication (n = 93)

Variables No. of patients with knowledge on the below
mentioned variables (%)
Name of the medications taking now 65 (69.9)
Correct dosage of the medication 34 (36.6)
Name of the medications taken before 15 (16.1)
Name of biologic drugs (if using a biologic drug) (n = 55)° 33 (60.0)
Adverse effects of medications previously taken 21 (22.6)

2Total number of patients who used biologic drugs was 55 (59.1%).

Table 3. Adherence to medications? (n = 93)

Adherences Values
Good, > 80% 64 (68.8)
Poor, < 80% 29 (31.2)

Values are presented as number (%).
?Biologic drugs were excluded from the analysis of adherence.

Table 4. Characteristics associated with medication adherence

Variables Good adherence Poor adherence P value
(n=64) (n=29)
Male sex 40 (63.5) 19 (65.5) 0.782
cb 55 (87.3) 923 (79.3) 0.426
Age at diagnosis, yr 13.2+2.7 13.7+3.1 0.343
Age at interview, yr 17.6 + 4.0 19.4 + 3.1 0.035
Duration of follow-up, yr 47+3.3 57+3.4 0.215
No. of hospitalizations 2.5+1.9 2.4 +1.2 0.693
No. of hospitalizations/yr (n = 87)* 0.8+1.0 0.6+ 0.4 0.024
No. of endoscopic examinations 4.3+15 4.5+1.4 0.484
No. of endoscopic examinations/yr (n = 87)? 1.4 +1.2 11+0.9 0.322
No. of patients who underwent surgery 0.6 +0.8 0.7 +1.1 0.536

Values are presented as number (%), mean * standard deviation.
CD = Crohn's disease
2Six patients with a follow-up of less than 6 months were excluded.

Table 5. Knowledge of medication associated with adherence

Variables Good adherence Poor adherence P value
(n=64) (n=29)
Name of the medications currently taken 73.44 + 42.7° 68.97 + 47.1 0.652
Correct dosage of the medication 27 (42.9) 7 (24.7) 0.082
Name of the medications previously taken 42.39 + 36.9° 20.62 + 33.1 0.008
Name of biologics (if using biologic drugs) (n = 55)° 95 (39.7) 8 (27.6) 0.260
Adverse effects of medications 18 (28.6) 3(10.3) 0.020

Values are presented as number (%), mean + standard deviation.
2Values are presented using a 100-point scale; “Total number of patients who used biologic drugs was 55 (59.1%).

Table 6. Diagnosis and medication adherence (n = 93)

Variables Adherence of medications Total ©
Good Poor
Diagnosis 0.648
cb 55 (70.5) 23 (29.5) 78 (100.0)
uc 9 (60.0) 6 (40.0) 15 (100.0)
Total 64 29 93

Values are presented as number (%o).
CD = Crohn's disease, UC = ulcerative colitis.

that of patients who knew the side effects of the drugs were significantly higher in the good
adherence group (P=0.008 and P = 0.020, respectively) (Table 5). The number of patients
with UC (40%) who had poor adherence to medications was higher than that of patients with
CD (29.5%), but not statistically significant (Table 6).
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DISCUSSION

Non-adherence to prescribed medications of patients is among the challenges in the treatment
of IBD. In this retrospective analysis, a relatively large number of pediatric and adolescent
patients with IBD had a low adherence to prescribed medications. Similar to the results

of previous studies, 11,12 only 66.8% of patients took more than 80% of the medications.
Moreover, the older age group had lower adherence to prescribed medications than the
pediatric group. A study conducted in adults with IBD showed that non-adherence was
significantly associated with age below 30 years.10 In another pilot study, the non-adherence
rates of young adults (age, 18-25 years) and pediatric patients (age, 12-18 years) were 17% and
5%, respectively.13 Patients aged below 12 years had better medication adherence than teens,
which may be due to the greater reliance on parents to administer the medications.!4 This
finding suggests that the parent's role is important in pediatric patients, and special care should
be taken to increase the medication adherence among adolescent IBD patients.

In this study, we only targeted outpatients during the same period, so the results showed a
relatively high proportion of patients who used biologics because patients who took biologics
were required to visit the hospital regularly. An adult study from Italy showed that adults being
treated with biologics had an adherence of 94.9%, which is better than those who were treated
with oral treatment.15 On the other hand, in a systematic review of adult IBDs, even patients
receiving anti-tumor necrosis factor (TNF) therapy showed an adherence of only 82.6%.16 In

our study, whether patients used biologics (anti-TNFs) or not did not influence oral medication
adherence (67.3% vs. 71.1%). A previous adult study from Portugal also showed a similar result.1”

In this study, the high average number of hospitalizations per year was associated with good
medication adherence. The frequency of admission may be an indicator of disease exacerbation.
Disease aggravation is known to have an effect on medication adherence.56 Inpatients receive
sufficient care from doctors and nurses, and have more time to be educated about the disease
itself and their medications. This may increase the medication adherence among patients who
are frequently hospitalized. Meanwhile, one study conducted in an outpatient setting reported
no association between frequency of clinic visits and medication adherence or outcome in
children with IBD.18 Moreover, in chronic disorders, fixed outpatient clinic appointments result
in inefficiencies in healthcare services and inconvenience for patients, as well as high rates of
noncompliance.19 Patients with IBD, like other chronic diseases, are managed by a specialist
during regular clinic follow-up visits. This suggests that more efficient programs to promote
increasing medication adherence should be developed in the outpatient setting.

We found out that the knowledge about prescribed medications previously taken and the adverse
effects of medications was associated with good adherence among pediatric patients with IBD.
The majority of those who knew the names of the medications that they were prescribed in

the past also knew the names of the medications they were currently taking. We estimate this
difference in knowledge as a degree of concern or interest for the disease or medication rather
than the intellectual ability of the patient. Several previous studies reported a number of factors
that affect medication adherence in patients with chronic illness, such as age, culture, education
and socioeconomic status, family structure, and even taste; however, previous studies show that
the contents are somewhat contradictory.10:19,20 Among these many factors, patients' knowledge
about their prescribed medications is the very important factor that can improve treatment
adherence among IBD patients.10 Not only knowledge related to medication, many other studies
reported that providing patients with disease-related knowledge had a good impact on improving
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treatment compliance.’12,21 Furthermore, knowledge on prescribed medication can be part of the
early stage of self-management among adolescent patients with IBD.22 However, like our study,
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many adolescents were not aware of the dosage of IBD drugs and were not aware of the adverse
effects of the drugs.22 To promote medication adherence and improve patient progress, patients
should be educated about the medication prescribed to them. In patients who were non-adherent
to treatment, a single personalized counseling session with an IBD pharmacist has been shown
to effectively increase medication adherence by the second year.23 Due to the limited hospital
resources, especially the number of physicians, it is necessary to determine other methods of
improving the quality of treatment of patients using a multidisciplinary approach.

The present study does have some limitations. This study analyzed the patients' responses

to the “pop quiz” performed during the course of care in a care setting where only two
gastroenterologists were assigned to treat a large number of pediatric IBD patients. We
focused only on the patients' level of knowledge on the prescribed medication, among the
many factors known to affect medication adherence. Additionally, all patients except four
were taking two or more drugs, though we did not quantify for adherence and knowledge

to individual drugs. The “pop quiz” was conducted using a not well-quantitatively designed
questionnaire, which may have influenced the results. Moreover, prejudice may also exist as
the patients relied solely on their memory to answer all questions in the pop quiz. However,
in our study, all answers were checked directly by the individual attending gastroenterologist,
assuming that the information obtained during the clinic time would be relatively more
accurate than those obtained from a simple “pop quiz.” Finally, the patients were not
analyzed according to the disease itself or the severity of the disease, since most of them were
in remission at the time of investigation. Beginning with this study, we hope this is the basis
for a large-scale study that investigates the effects of other or multiple factors on adherence.

In conclusion, pediatric IBD specialists should educate patients not only about the disease
itself but also the importance of adherence to medications, which may increase adherence to
medications and control their diseases. We are confident that this study will be an important
resource for the development of future educational programs. As the results of similar studies
accumulate, it is necessary to develop a special education program for pediatric patients with
IBD to improve medication adherence, especially in the outpatient setting.
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