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Abstract: Inflammatory bowel disease (IBD) management is typified by a long-term medication regimen which can comprise 
multiple medications prescribed in different combinations, doses, frequencies, and with various administration routes. This complexity 
can make medication adherence (MA) – patients taking their medications per the prescription – for patients with IBD a challenge. The 
research corpus contains diverse interventions aimed at improving MA in patients with IBD. Therefore, to condense the evidenced 
strategies for ease of reference, this narrative evidence-based review broadly outlines the patient-level interventions reported. The 
interventions are grouped as educational, behavioural, cognitive-behavioural, and multicomponent. They, however, present mixed 
results as to their efficacy at improving MA, with those employing combined approaches being the most promising. This reflects the 
reality that MA is impacted by multiple factors encompassing those pertaining to the patient, disease, therapy, patients’ socioeconomic 
status, and health system. Hence, the most ideal interventions would likely be multifaceted patient-level interventions alongside policy/ 
system-level strategies, to maximise the potential for successfully improving patients’ MA. These findings might have been impacted 
by the heterogeneity of the studies in terms of the method of MA assessment, duration of interventions, and more besides. 
Keywords: Inflammatory Bowel Disease, IBD, interventions, medication adherence

Introduction
Inflammatory bowel disease (IBD) is a chronic gastroenterological disease with life-long medication therapy as a central 
disease management approach, alongside dietary and other interventions, such as surgery.1,2 Crohn’s disease (CD), 
ulcerative colitis (UC), and IBD unclassified (IBD-U) make up IBD. Underpinning IBD are interrelations between 
genetic susceptibility, environmental factors, and maladaptive immune system elements, causing the chronic, relapsing, 
and remitting gastrointestinal inflammation that typifies IBD.2 Patients with IBD might experience symptoms ranging 
from diarrhoea, often with bleeding, urgency/tenesmus, and constipation/loading to abdominal discomfort/pain, weight 
loss, fatigue, malnourishment, and others.2,3 Complications including strictures, fistulae, or abscesses may also arise.2,4

Various medications, jointly or alone, are used for IBD therapy depending on disease activity, therapy target, side 
effects, comorbidities, among others.5 Therapeutics used include: 5-aminosalicylic acid drugs (5-ASAs) (eg sulfasala-
zine, mesalamine); corticosteroids (eg budesonide); and immunomodulators (eg azathioprine).6,7 Further, biologic agents 
(eg infliximab and adalimumab, golimumab, vedolizumab, ustekinumab, etc.), and Janus kinase inhibitors (JAKi) (eg 
tofacitinib) might be used, alongside several others.5–9

For patients with IBD, taking their medications as prescribed (ie medication adherence (MA)10) is important for 
disease management as poor MA is linked with worse disease outcomes (such as flare-ups) and complications, in turn 
necessitating therapy escalation, as well as greater health costs, morbidity, disability, and mortality.9 Illustrating this, non- 
adherent IBD patients are reported as having significantly higher risk of relapse compared to adherent patients (RR, 2.9; 
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95% CI, 2.25–3.79; p=0.045).11 Similarly, adherent IBD patients are reported as having a greater likelihood of being in 
clinical remission than non-adherent patients (84% vs 43%; p<0.001).12

Moreover, the selection of medications available often differs across health systems/countries and can be limited by 
factors such as public funding restrictions.5 Therefore, besides MA being important for clinical IBD management, MA 
can be “extremely important” in settings where there are limited pharmaceuticals available, particularly for handling 
aggravated disease.5 The MA continuum consists of three stages: initiation (beginning the regimen), implementation 
(continuing the regimen by taking refills), and discontinuation (stopping the regimen); discontinuation is linked to 
persistence (the time from initiation until discontinuation).10,13 Non-adherence can occur at any point in the continuum; 
thus, MA patterns can differ between individuals or medicines taken by the same individual.

Research has reported that as high as one-third of patients with IBD have poor MA to their medication regimens – 
31.1% of patients with IBD in southern New Zealand, 32.8% in Italy, 36.2% in South Korea, 28.7% in Australia and the 
United Kingdom, and 12.1% and 13.3% of patients with CD and UC in the Netherlands, respectively.11,14–17 

Furthermore, a one-year multi-centre study found that 28%, 48%, and 24% of Dutch IBD patients had low, medium, 
and high adherence per the self-reported Modified Morisky Adherence Scale-8 (MMAS-8), whilst 25% of the patients 
had pharmacy refill-derived, medication possession ratio (MPR) scores <80%, indicating “non-adherence”.18 This 
suggests that self-reported MA can differ from “objectively” calculated MA using health/medicine records. Further, non- 
adherence was significantly greater (p<0.01) among adalimumab users than among infliximab users.18 This might be 
because adalimumab is self-administered whereas infliximab is usually administered by a healthcare professional (HCP), 
highlighting that adherence to different medicines might differ based on mode of administration, with a further dimension 
of route of administration – oral (pills), subcutaneous, suppository, injection, etc. – also impacting adherence. Also 
noteworthy is the impact of the covid-19 pandemic on adherence of patients with IBD. An Italian study found 
significantly more non-adherent patients with IBD had had a previous covid-19 infection than had adherent patients 
(p<0.001).17 The authors also identified past covid-19 infection as a predictor of non-adherence (OR, 7.822; 95% CI, 
3.385–18.07; p<0.001), with most patients (64.2%) having a worry concerning IBD and covid-19. A plurality (41.4%) of 
patients believed that having IBD made them more susceptible to covid-19, with significantly more adherent patients 
holding this belief than non-adherent patients (p=0.039).17 The authors also reported a dichotomy in patient satisfaction 
with IBD–covid-19 information received by different HCPs, with a majority being satisfied with information from their 
gastroenterologists but most being unsatisfied with information from their general practitioners. This suggests a need for 
HCPs in primary care to meet patients’ information needs as regards IBD and covid-19.17

Poor MA is not peculiar to IBD but has been reported across many diseases. MA levels average around 50% for long- 
term diseases in the developed world, and a wide range of MA levels have been reported based on disease, socio-
economic groups, geographical locations, and more besides.9,19–23 Around 200,000 deaths yearly are attributable to non- 
adherence in Europe,24 and non-adherence is also implicated in around 30–70% of medicine-related US 
hospitalisations.25 Estimates hold that poor MA costs EUR125 billion yearly in Europe and USD100–290 billion 
annually in the US.24,26–28 Estimating the monetary cost of non-adherence in IBD specifically, across different health 
systems, is a research field needing attention.

Patients with IBD have reported being motivated to practise good MA, which they view as an essential duty for 
preserving their health and wellbeing.29 Starting from accepting their IBD diagnosis, IBD patients take proactive steps to 
ensure they have their medicines to hand and take them as prescribed. However, MA in IBD can be complicated, with 
patients often taking numerous therapeutics with different dosing, administration routes, and storage conditions.29 MA 
typically involves patients getting to the prescriber, receiving a prescription, going to a pharmacy, obtaining the 
therapeutics, and finally taking the pharmaceuticals.30 Challenges/inequities in practice can occur at any point in this 
process, thus hampering MA at one/more stages.

The World Health Organization (WHO) groups the many factors impacting MA into five: patient-related (eg beliefs, 
approaches, expectations, knowledge, etc.), disease-related (eg comorbidities, signs/symptoms, etc.), therapy-related (eg 
adverse effects, dose simplicity, etc.), socioeconomic (family structure, employment, education, age, race, etc.), and 
health system (healthcare costs, access, provider–patient relationship, etc.) factors.21 MA is also impacted by social-, 
policy-, and system-level factors which determine access to medicines. Barriers to medicine access have been classed as: 
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structural barriers (eg accessing appointments, wait times, completing referrals, etc.); provider capacity to meet different 
patients’ needs (eg cultural safety/competency, knowledge and skills, etc.), and barriers to healthcare access (eg delayed 
access, costs, transport, etc.).30

The literature reports factors associated with non-adherence in patients with IBD including perceptions about 
medicine side effects, medication interactions, and response loss; anxiety/depression; dosing routine, etc.31,32 Others 
are having further health issues, prescription unaffordability, “not wanting to”, and failing to notice medicines had 
finished, besides medicines cost, refill inconvenience, medicine (physical) features, among others.16,32 Furthermore, 
patient education, on symptom prevention and IBD management, besides general information on IBD, understanding the 
value of MA, has been identified as essential to successful MA.33 More so, patients believing in the importance of 
medications (per the Beliefs about Medicines Questionnaire, BMQ) also independently predicts better MA.14 Based on 
the BMQ, 34%, 17%, 34%, and 15% of IBD patients’ (on thiopurines) views of the medications were designated as 
accepting, ambivalent, indifferent, or sceptical.34 Therapy discontinuation was least among accepting patients (22%), 
compared to the ambivalent (37%; p<0.01), indifferent (35%; p=0.02), or sceptical (54%; p<0.01).34 Uncertainties about 
the importance of maintenance therapy, medicine efficacy, and effects of non-adherence also impact MA behaviours.32 

These highlight the need for MA initiatives that help patients understand the importance of the medications and allay any 
fears, eg about medicine side effects/dependency. Being male has been significantly associated with better adherence to 
IBD therapeutics than being female.35,36 Conversely, lower age at the point of diagnosis15 and being ≤30 years has been 
significantly linked with non-adherence (OR, 5.88; 95% CI, 1.51–22.94; p=0.011) as are limited knowledge of prescribed 
medicines (OR, 5.61; 95% CI, 1.60–19.67; p=0.038) and greater durations between outpatient clinic visits (OR, 30.31; 
95% CI, 3.06–300.17; p=0.004).11 In turn, non-adherence increases the risk of disease relapse (RR, 2.9; 95% CI, 2.25– 
3.79; p=0.045). Medicines knowledge – on side effects (p=0.015), names (p=0.015), and dosages (p=0.011) – has also 
been found to be significantly better in patients who are adherent versus in non-adherent patients.11 Patients’ knowledge 
of IBD and the regimen, their beliefs, MA behaviours, the HCP–patient relationship, mental health comorbidities (eg 
depression), and the regimen/medicines access factors could all be targets for MA improvement.37 The aforementioned 
factors could inform the identification of patients who might be at risk of poor adherence by HCPs.

Recognising the importance of MA in IBD, studies have explored interventions for improving MA in patients with 
IBD, and these are broadly categorised as educational, behavioural, cognitive-behavioural, and multicomponent.38,39 

Greenley et al39 conducted an evidence-based review of the MA promotion literature. In the decade since, further 
research has been published on MA promotion strategies which might reflect newer innovations and developments. 
Therefore, the purpose of this non-systematic, narrative, evidence-based review is to underline the more recent inter-
ventions for improving MA in patients with IBD, using the aforementioned categories, in the literature. This could guide 
further research and the implementation of MA interventions targeted at IBD patients especially.

MA Interventions in IBD
Reviewed Studies
This review focuses on original research, using high-quality study designs, published in English between 2013 and 2023, 
in any country, featuring only patient-level interventions of any type and targeting all age groups. Being a narrative 
review, select studies identified by a literature search of Google Scholar, the University of Otago Library, Scopus, Web of 
Science, and PubMed, besides the Google search engine, are presented to broadly outline the intervention landscape for 
promoting MA. The 19 studies included in this review are outlined in Table 1 below.

MA Assessment – a Synopsis
To contextualise the interventions, a look at the techniques applied in assessing MA is instructive. These can be grouped 
across different dimensions namely direct (eg blood/urine tests for medicines) versus indirect methods (all non-test 
methods), or objective versus subjective methods.20,25 Subjective methods involve the patient/healthcare professional 
(self-)assessing (via interviews, questionnaires, etc.) the patient’s MA behaviours, whilst objective methods involve using 
observational/monitoring approaches (eg calculating MA from medication dispensing/claims records, using medication 
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Table 1 Data Extraction Table Outlining the Studies Reviewed

Study Intervention Outcome

Educational Interventions

1 Ashok et al, 

2017.40

Pharmacist-led counselling on the value of MA alongside 

providing”pill cards and patient information leaflets”.

Significant increase in average MA at the 3-month timepoint 

per MMAS (p<0.001). Improvement in high MA (from 
30.91% to 78.18% of patients), and reduction in medium 

(62.73% to 18.18%) and low MA (6.36% to 3.64%).

2 Tiao et al, 

2017.41

IBD Pharmacist Adherence Counselling (IPAC). Significant decrease in non-adherence at the 24-month 

timepoint per MARS (p=0.001).

3 Jeganathan 

et al, 2017.42

IBD Pharmacist Adherence Counselling (IPAC). Significant decrease in non-adherence at the 6-month 

timepoint per MARS (p=0.004).

4 Nikolaus et al, 

2017.43

”A structured patient education intervention”. No significant difference in non-adherence per MMAS at 

the 14-month timepoint (p=0.1357).

Behavioural Interventions

5 Lofland et al, 

2017.44

Shared decision-making (SDM) entailing cooperation 

between patient and physician in developing the therapeutic 

approach for the patient.

Significantly greater MA per self-reported MMAS 

(p=0.001). No significant difference in persistence per 

claims database-derived MPR over 6 months (p=0.929).

6 Miloh et al, 

2017.45

Medication-taking reminders sent via text message, with 

follow-up texts if needed, alongside weekly compliance 
reports.

Significant increase in MA at the 6- and 12-month 

timepoints per Morisky questionnaire (p=0.0131).

7 Carlsen et al, 
2017.46

Access to a self-managed eHealth platform used to assess 
MA and other factors.

No significant difference in MA per MARS at the 2-year 
timepoint.

8 Gillespie et al, 
2014.47

Simpler dosing by reducing the frequency of medication- 
taking.

Significantly better MA per tablet counting (p=0.005) and 
MEMS (p<0.001) but not per self-report (p=0.195) at the 

12-month timepoint.

9 Park et al, 

2019.48

Simpler dosing by reducing the frequency of medication- 

taking.

No significant difference in MA per tablet counting 

(p=0.89) and self-report (p=0.78) at the 1-year timepoint.

10 Schultheiss 

et al, 2021.49

Provision of electronic needle containers (ENC) that 

reminded patients about when to take their next dose and 

provided a”real-time” MA assessment.

No significant improvement in MA over 12 months per 

pharmacy refill-calculated PDC (p=0.404).

Cognitive-Behavioural Interventions

11 Greenley et al, 

2015.50

Problem-solving skills training (PSST). Significant improvement in MA, per MEMS, after 2 PSST 

sessions (p<0.05) but no further improvements after  

4 PSSTs.

Multicomponent Interventions

12 Pedersen et al, 

2014.51

An hour-long nurse practitioner-delivered education 

session alongside a web-guided dose regulation platform.

Significant improvement in MA, per VAS and MARS, at the 

3-month timepoint (p<0.001).

13 Del Hoyo et al, 

2018.52

Access to the Telemonitoring of Crohn’s Disease and 

Ulcerative Colitis (TECCU) system providing personalised 

“advice, reminders, educational material” about the 
patient’s disease alongside prevention information and 

questionnaires.

Significantly better MA at the 24-week timepoint per 

Morisky–Green index.

(Continued)
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electronic monitoring systems (MEMS) etc.) to assess MA. Objective methods focus more on providing “accurate” 
evaluations of medication-taking, whilst subjective measures make room for assessment of nuanced reasons for non- 
adherence.27 Using objective methods especially, MA can be calculated via measures described as medication possession 
ratio (MPR) or proportion of days covered (PDC), and daily polypharmacy possession ratio (DPPR), amongst 
others.9,20,36,59 It is noteworthy that different methods assess different components of MA (eg assessing dispensing 
records investigates whether patients are collecting dispensings at the pharmacy, whilst pill counts assess how many pills 
patients appear to have actually taken etc.). Similarly, different measures calculate MA in different ways (eg MPR and 
PDC calculate MA to single-medication regimens, whilst DPPR is optimised for multidrug regimens). Moreover, when 
patients estimate their MA, their perceptions can differ materially from results obtained using standardised tools; for 
instance, one-third of New Zealand IBD patients over-/under-estimated their MA when compared to their MA measured 
with a validated MA questionnaire, ProMAS.16 Therefore, each method/measure has its areas of strength and weakness, 
which must be considered when making comparisons. This heterogeneity in MA assessment approaches makes 
comparison of studies quite challenging as the MA methods, measures, and parameters (eg patient groups, medications, 
duration of the period under review, etc.) used can vary widely.

Educational Interventions
Comprehensive education of patients on the broad spectrum of topics pertaining to IBD has been applied as an important 
MA promotion intervention.60 Educational interventions can be delivered in-person, online, or via telephone etc., and by 
a diverse range of personnel including HCPs, trained educators, and others. Educational interventions could cover 
aetiology, diagnosis, therapeutics (drugs/surgery), action pathways of therapeutics, dosing regimen, medication side 
effects, and nutrition, among other facets of IBD therapy.38

Table 1 (Continued). 

Study Intervention Outcome

14 Brixner et al, 

2019.53

A patient support programme (PSP) entailing nurse- 

delivered MA support alongside IBD, medicines, and 
medication access educational information.

Significantly better MA per PDC over 12 months 

(p<0.0001).

15 Rubin et al, 
2017.54

A PSP featuring in-person nurse-delivered sessions 
alongside supplying financial aid; providing pen/syringe 

disposal tools/skills; medication-taking reminders; short- 

distance travel optimum temperature storage containers; 
injection training; and nurse-led check-in telephone calls.

Significantly better MA per PDC over 12 months 
(p<0.001).

16 Maddux et al, 
2017.55

A multicomponent intervention package (MIP) involving 
behaviour contracts, “guided problem solving, self- 

management training, and disease education”.

Significant increase in MA at the immediately post- 
intervention (p<0.01) and 1-month timepoints (p<0.025) 

per MEMS.

17 Chapman et al, 

2020.56

A three-step virtual intervention founded on the 

Perceptions and Practicalities Approach (PAPA) for aiding 

MA: Necessity, Concerns, and Practical Barriers.

Significant improvement in MA, per VAS but not MARS, at 

the 3-month timepoint.

18 de Jong et al, 

2017.57

Using myIBDCoach assessing medication adherence, 

quality of life, disease activity, etc. and providing e-learning 
for patient empowerment.

Significantly better MA per MMAS at the 12-month 

timepoint (p=0.0002).

19 Linn et al, 
2018.58

A tailored multimedia intervention (TMI) involving 
patients undergoing an online preparatory assessment 

(OPA) and receiving bespoke text messages.

No significant improvement in MA at the 3 weeks or six 
months timepoints (p>0.5).

Abbreviations: MA, medication adherence; MMAS, Medication Adherence Scale; MARS, Medical Adherence Rating Scale; IBD, inflammatory bowel disease; MPR, 
medication possession ratio; PDC, proportion of days covered; VAS, visual analog scale; MEMS, medication electronic monitoring systems.
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One prospective intervention follow-up study employed pharmacist-led counselling on the value of MA coupled with 
the provision of “pill cards and patient information leaflets” to 110 Indian hospital patients with IBD.40 A comparison of 
pre- and three-month post-intervention results using the Morisky Medication Adherence Scale (MMAS-8) and Crohn’s 
and Colitis Knowledge Assessment Questionnaire (CCKNOW) showed that high adherence increased from 30.91% to 
78.18% of patients, while medium adherence dropped from 62.73% to 18.18%, just as low adherence fell from 6.36% of 
patients to 3.64% of them. Likewise, the average (CCKNOW) score rose from 8.15 to 11.65. Both the average adherence 
and knowledge scores significantly increased (p<0.001).40 This intervention shows the usefulness of education interven-
tions and underscores the role pharmacists play in the MA processes and provides an example that could be replicated 
relatively easily. However, care should be taken to ensure that adding such duties to pharmacists does not put excessive 
pressure on their time and resources.

Furthermore, IBD Pharmacist Adherence Counselling (IPAC) entailing a lone counselling session, personalised, based 
on the patient’s circumstances, was applied in a prospective multi-centre study in Australia.41 Ab initio, using the Medical 
Adherence Rating Scale (MARS), 100 Australian participants were delineated based on adherence (64 patients; MARS, 
≥17) and non-adherence (36 patients; MARS ≤16). The non-adherent patients received the IPAC intervention, whilst the 
adherent group did not. After 24 months, whereas non-adherence stayed the same, with no statistically significant change, in 
the control group (p=0.38), the rates of non-adherence in the intervention group reduced significantly from 100% to 44.4% 
(p=0.001).41 Assessment using the BMQ also revealed that baseline non-adherent patients saw a significant rise in 
medication “acceptance”, ie high medication necessity and low concerns, after 12 months (p=0.031).41

Similarly, an intervention study, with Australian participants, employed IPAC provided by a trained pharmacist to 
non-adherent patients with IBD (MARS ≤16) aged 12–25 years old.42 The study found a significant reduction in non- 
adherence by 60% (p=0.004), per the MARS, 240 days on average post-intervention.

However, a randomised, prospective clinical trial involving 126 German UC patients receiving an educational 
intervention alongside standard care and 122 others receiving just standard care, as controls, found no significant 
improvement in MA to mesalamine between the two cohorts.43 The educational intervention was administered by 
a doctor or nurse, and MA was self-reported using the MMAS.

Although encouraging, these results were derived under trial settings; hence, the effectiveness of these interventions 
in the real world, with different patient groups, in different locations etc., needs consideration.

Behavioural Interventions
MA improvement interventions could also be behavioural with a focus on driving, prompting, and incentivising good 
MA behaviours. This could involve using audio-visual reminders, pill boxes, streamlined dosing, MA monitoring with 
feedback provision to patients, among others.38

Medication adherence to biological agents has been reported to be significantly more likely in patients with IBD, as 
well as psoriatic arthritis or rheumatoid arthritis, who participated in shared decision-making (SDM) than those who did 
otherwise.44 SDM entails cooperation between patient and physician in developing the therapeutic approach for 
managing the patient’s condition. In this study, patients were delineated based on whether or not they partook in SDM 
with their health provider. Those who did not had worse persistence than those who engaged in SDM (p=0.029), although 
there was no significant difference in MA per the claims database-derived medication possession ratio (MPR), “objec-
tively” assessing MA implementation. However, patients’ self-reported MA, per the self-reported MMAS, was signifi-
cantly greater for those who partook in SDM than for others who did not (p=0.001).44 Further results showed the non- 
SDM cohort were significantly more likely to forget to take their medication, prematurely discontinue the biologics 
regimen upon feeling better, and be less cautious about adherence. Moreover, IBD patients who were part of SDM 
incurred significantly lower total medical costs (USD9404) than those who did not (USD25,071) (p=0.003).44

Likewise, in a randomised controlled trial (RCT) with paediatric patients with IBD (≥8 years), 21 patients were 
randomised to the intervention and 30 others served as controls.45 Two-way medication-taking reminders were sent via text 
message to the intervention cohort; another text message was sent to the paediatric patients’ carers if the patients did not 
confirm having taken their medications. Moreover, patients/carers/HCPs all received reports on compliance every week. MA, 
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per Morisky questionnaire, for the intervention group significantly improved at both the 6- and 12-month timepoints compared 
to baseline (p=0.0131), whereas there was no significant improvement in MA for the control group (p=0.1687).45

However, a 2-year Danish RCT of 56 child/adolescent patients with IBD (aged 10–17 years) provided the 27 patients 
in the intervention group with access to an eHealth platform to which the 26 controls did not have access.46 The eHealth 
platform was self-managed and used to assess MA alongside disease activity, school attendance, and others. The results 
showed no significant difference in the MA levels of patients in the intervention versus the control groups, per the MARS 
and a visual analog scale (VAS).46 Nonetheless, the intervention was not totally without benefit as the intervention group 
had fewer school absences due to IBD reasons (1.6 vs 16.5 – eHealth vs controls; p<0.002) as well as fewer total 
outpatient health facility events (3.26 vs 7.31 – eHealth vs controls; p<0.0001).

For UC patients, a sub-study of a UK multi-centre randomised trial found that reducing the frequency of medication- 
taking was associated with improved MA.47 Fifty-eight participants were assigned to two mesalazine dosing regimens: 
28 took three 800 mg tablets at once every day, while the other 30 took one 800 mg tablet three times a day, both for 
a 12-month duration. MA was measured using: self-report (ie asking patients to estimate their adherence), tablet 
counting, and MEMS (medicine containers which electronically record when they are opened presumably for medica-
tion-taking). Although no statistically significant difference was found between the two groups based on self-report 
(p=0.195), the once-a-day group had significantly better MA than the triple-dosing group based on both tablet counting 
(98.9% vs 94.2%; p=0.005) and MEMS (96.6% vs 54.9%; p<0.001).47 These results indicate that simpler dosing 
regimens could improve MA for UC patients, although the authors note that the MEMS device might not have been 
easy to carry around which might have impacted the results for the thrice daily group and that a validated self-report 
survey tool might have been better than just asking the patients for their perceived MA.

Conversely, a South Korean prospective, multi-centre, randomised trial found no significant difference in MA 
between 90 patients with UC who took mesalazine tablets once a day (2.4 g once daily) compared to 90 others who 
took divided doses (either 0.8 g thrice daily or 1.2 g twice daily).48 This was the result when MA was measured both via 
tablet counting and self-reported daily drug diaries at all timepoints (three, six, nine, and twelve months). However, the 
once-a-day group reported significantly greater satisfaction with their regimen than the divided dose group (p<0.001).48

Likewise, employing MA technological aids such as MEMS, which record the time and date of events when medicine 
containers are opened,20,25 was found not to have improved MA in IBD. A multi-centre 12-month observational study, set in 
the Netherlands,49 found no significant improvement in the MA (per the pharmacy refill-calculated, “objective” proportion of 
days covered (PDC)) of the intervention group of 69 IBD patients who had been provided with electronic needle containers 
(ENC) to use in adalimumab administration compared to the 97 controls who did not receive ENCs. The ENCs reminded 
patients about when to take their next dose and provided them with a “real-time” assessment of their MA.

The mixed results on behavioural interventions highlight the opportunities for MA improvement that exist but 
underscore the need for research to identify the most appropriate strategies to adopt, which might differ based on the 
MA methods/measures used, the target population, and context.

Cognitive-Behavioural Interventions
Related to behavioural interventions, cognitive behavioural therapy (CBT) can also be used for improving patients’ MA. 
Skills-building, for instance, in helping patients overcome pessimistic thoughts that can hinder patients’ belief in 
medications is a CBT approach.38 Approaches adopted across diseases include motivational interviewing, problem- 
solving skills training, habit-formation training, and others.60

An RCT involving paediatric patients with IBD (11–18 years old) featured problem-solving skills training (PSST) as 
the intervention.50 Clinical psychology doctoral candidates delivered the PSST by telephone to the intervention group. 
However, only the 16–18-year-olds recorded a significant improvement in MA, measured using medication electronic 
monitoring systems (MEMS) packages, after 2 PSST sessions (p<0.05).50 There was no further improvement in MA after 
4 PSST sessions were completed.

This presents tenuous evidence of CBT efficacy in improving MA specifically in IBD but underlines the need for 
further research as several studies using CBT, for other diseases, have found significant improvements in patients' MA.60
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Multicomponent Interventions
Recognising that multiple factors impact MA behaviours of patients with IBD, multicomponent approaches incorporating 
different types of interventions have been used across studies. These aim to maximise the likelihood of successfully 
improving patients’ MA by addressing a range of factors which might be hampering their MA.

A Danish prospective open-label study involving 95 patients with mild-to-moderate UC51 employed an hour-long nurse 
practitioner-delivered education session (on “UC knowledge, mesalazine therapy, instructions on use of the self-managed 
web-based application”) alongside a web-guided mesalazine dose regulation platform. After 3-month follow-up, the patients’ 
MA to the mesalazine regimen had significantly improved both per a visual analog scale (VAS) scale and the MARS.51

Likewise, an RCT, conducted with 63 Spanish patients with IBD, found that patients who received remote web-based 
monitoring via a Telemonitoring of Crohn’s Disease and Ulcerative Colitis (TECCU) platform saw a significant 
improvement in their MA, as did patients who received only nurse-led telephone support and the controls who only 
received face-to-face standard care.52 However, the patients receiving the TECCU intervention recorded a significantly 
larger improvement in MA (ie greater decrease in Morisky–Green score) than the controls (OR, 0.0001; 95% CI, 1.02e- 
10 to 0.517). The TECCU system provided personalised “advice, reminders, educational material” about the patient’s 
disease alongside prevention information and questionnaires.52 Further, the patients’ survey responses helped guide the 
medical care team who modified the medication regimen as needed.

A longitudinal retrospective study, set in the US, involved adults who received adalimumab, including CD and UC 
patients.53 The 12-month PDC was calculated, using claims records, from index registration date in a patient support 
programme (PSP) entailing nurse-delivered MA support alongside IBD, medicines, and medication access educational 
information, for the 1134 patients in the intervention group. For the 1134 controls, 12-month PDC from the index 
adalimumab claim date was calculated. Average MA was significantly greater for those who partook in the intervention 
PSP than for the controls (64.8% versus 50.1%; p<0.0001). More so, the intervention group experienced a lower 
discontinuation rate than the controls (51.4% versus 65.9%; p<0.0001).53

A similar US-based longitudinal, retrospective, cohort study explored the impact of a PSP on MA to adalimumab by 
patients with chronic diseases including CD and UC.54 Respectively, 1199 and 1187 patients were in the intervention and 
control groups. The PSP featured in-person nurse-delivered sessions alongside supplying financial aid; providing pen/syringe 
disposal tools/skills; medication-taking reminders; short-distance travel optimum temperature storage containers for adali-
mumab; injection training; and nurse-led check-in telephone calls. The 12-month MA, per claims database-calculated PDC, 
was 67.0% for the intervention group and 58.8% for the control group, with the difference being statistically significant 
(p<0.001). The intervention group also discontinued the regimen at 14% lower rate than the controls.54

A multicomponent intervention package (MIP) involving behaviour contracts, “guided problem solving, self- 
management training, and disease education” was employed in a “longitudinal single-site nonconcurrent multiple 
baseline” study set in the US.55 The MIP focused on impacting the workings of patients’ families to promote MA 
monitoring, effective communication, and more besides; behaviour change via problem solving, behavioural contracts, 
etc.; inculcating problem-solving skills including training for self-monitoring and caregiver monitoring of MA, etc.; and 
education on IBD as a disease, treatment details, the importance of adherence, and more besides. The MIP was delivered 
via four weekly sessions. Mean MA, per MEMS, rose by 12% (from baseline to immediately post-MIP; p<0.01) and 6% 
(baseline – the one-month follow-up timepoint; p<0.025).55

In the UK, a “single-blind quasi-randomised trial” featured a three-step virtual intervention founded on the 
Perceptions and Practicalities Approach (PAPA) for aiding MA: Necessity – handling concerns about the importance 
of MA; Concerns – handling misgivings about possible medicines adverse effects; and Practical Barriers – handling 
practical matters concerning day-to-day medication use.56 MA, per VAS, was significantly higher in the intervention 
group than in the controls at both the 1- and 3-month follow-up timepoints, but no significant difference in MA, per the 
MARS, was found. Whereas the MARS is a validated scale, the VAS involved patients estimating their retrospective 
adherence for the previous week from 0% to 100% – although both MARS and VAS are self-reported.56

A Dutch study compared a telemedicine system, myIBDCoach, using an intervention cohort of 465 versus controls 
receiving standard care (444 participants).57 MyIBDCoach assesses medication adherence, work participation, smoking, 
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quality of life, disease activity, fatigue, stress, side effects, nutrition, anxiety and depression, life-events, and provides 
e-learnings for patient empowerment.61 Results from the MMAS-8 showed a significantly higher MA in the intervention 
group as compared to the control group, with an estimated intervention effect of 0.46 (95% CI, 0.22–0.70; p=0.0002).57

The study further found that the intervention group reported fewer outpatient visits and hospitalisations than the 
control cohort.

Not all multicomponent interventions yielded positive results, however. A tailored multimedia intervention (TMI) 
employed in a Dutch cluster RCT did not produce a significant improvement in the MA of patients with IBD, per the 
MARS, at 3 weeks or six months follow-up timepoints. The TMI involved patients undergoing an online preparatory 
assessment (OPA) and receiving bespoke text messages.58 The nurses delivering the accompanying personalised 
counselling sessions also received communication skills training besides training on the OPA. The control group only 
received standard care.

Multicomponent interventions hold substantial promise for improving patients’ MA, but the feasibility of rolling them 
out in practice, with considerations of the resources needed in terms of personnel, funding, technology, and such like, 
needs evaluation.

Conclusion
This narrative evidence-based review has given a broad outline of medication adherence (MA) improvement interven-
tions for patients with IBD contained in the literature. The interventions employed educational, behavioural, cognitive- 
behavioural, and multicomponent (combined) approaches but present mixed results as to their efficacy at improving MA. 
These findings might have been impacted by the heterogeneity of the studies in terms of the method of MA assessment, 
duration of interventions, among others. Notwithstanding the mixed results, HCPs could consider applying educational 
interventions (eg counselling).

Most included studies adopted indirect methods40–43,45,46,48,51,52,57,58 in assessing MA, which might be due to their 
relative ease of use and low cost.38 However, self-reported indirect methods (eg patient medication diaries, question-
naires, etc.) are considered to provide more biased results (due to recall/interviewer bias etc.) than non-self-reported 
“objective” indirect methods such as MA calculated using MEMS/dispensing records.38 This might have impacted the 
findings, whether or not improved MA was the result. Although there is no “gold standard” for assessing MA, there is 
room for further research to trial the interventions whilst assessing MA using more “objective” methods as the results 
therefrom might be more accurate.27 Nevertheless, some reviewed studies employed such methods alone or in combina-
tion with subjective methods.44,47,49,50,53–56

There appear to be limited CBT interventions for promoting MA for patients with IBD as only one was identified in 
this review. Besides its possible utility in improving MA, CBT has been shown, by an RCT, to improve health-related 
quality of life of patients with IBD, significantly so for anxiety and depression, with this sustained three months post- 
intervention.62 However, another RCT with young participants did not find a significant improvement in psychological 
elements, including anxiety and depression, six and twelve months post-intervention.63 This again shows the mixed 
results in the literature as buttressed by a narrative review on psychotherapeutic approaches to improving MA in patients 
with IBD.64 The authors found few studies in the field with the evidence suggesting a possible helpful impact on MA 
from (cognitive-behavioural) psychotherapy-based interventions but concluded that further studies are needed to obtain 
more definitive evidence.64

Across studies, technologies have been used in facilitating IBD therapy, particularly in promoting MA,65 as shown by 
the reviewed studies. This indicates that the use of telemedicine in IBD care could enable more effective self- 
management and better delivery of personalised care.57 Generally, telemedicine holds promise in IBD management as 
its use has been recorded to result in better medication adherence, quality of life, as well as savings in health expenses.66 

Telemedicine encompasses web-based patient monitoring systems as well as mobile applications which facilitate 
communication of symptoms and disease progression between patients and HCPs, allowing for prompt responses 
when problems arise. However, concerns about access inequities, acceptance, ethics, licensing, among others, persist.66

The reviewed studies have mainly been conducted within the confines of controlled settings with a focus on efficacy 
as opposed to effectiveness in real-world settings. Hence, factors necessary for translation into practice need to be 
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considered; these include needed resources including personnel training and time commitment to the intervention, 
associated costs, scalability of the interventions, and more besides.39,60 This is important as, for instance, limited 
availability of healthcare professionals’ (HCPs) time and inadequate communication competencies of HCPs, among 
others, have been presented as barriers to effective communication in IBD.33 Moreover, the reviewed interventions 
operate at the patient level, and there is a dearth of research on health policy/system-level interventions aimed at 
promoting MA for patients with IBD. Given the range of factors impacting MA behaviours,38 such system-level 
strategies need research attention.

MA is impacted by multiple factors ranging from those pertaining to the patient, the disease, and the therapy to the 
patients’ socioeconomic status and the health system.21 Interventions in the literature have targeted individual or multiple 
factors using different strategies. In view of the mixed results provided by different intervention types, the most ideal 
interventions would likely be multifaceted, combining patient-level educational, behavioural, and cognitive-behavioural 
interventions alongside policy/system-level strategies, in order to maximise the potential for successfully improving 
patients’ MA.
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