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Background: Inflammatory bowel diseases (IBDs) require continuous clinical management; poor medication adherence may result in worse 
disease outcomes and increased healthcare costs. This study investigated medication adherence and associated risk factors in IBD patients.
Methods: Otago (New Zealand) IBD patients were mailed questionnaires on demographics, medication-taking behavior, and a validated 
Probabilistic Medication Adherence Scale (ProMAS).
Results: The response rate was 29.7% (n = 174/590). The study sample was mean (SD) 50.5 (16.9) years old, 57.9% female, 49.4% had Crohn’s 
disease, and 43.9% ulcerative colitis, with median of 9.5 years (interquartile range: 5.0–22.0) of IBD duration. About 31.1% scored below me-
dium adherence according to ProMAS. About 11.9%, 24.7%, and 23.1% reported failing to renew, purposely not taking, and stopping taking 
medications, respectively; 27.2% of those who reported having no issues taking medication scored below medium on the ProMAS. Older age 
was associated with higher ProMAS adherence score (Pearson’s r = .25; P = .0014). There were no differences in medication adherence be-
tween the types of IBDs (P = .87), disease activity status (P = .70), or gender (P = .27). There was no correlation between the number of medi-
cations and level of adherence (Pearson’s r = .09; P = .27). About 18.7%, 10.1%, and 5.0% of patients reported forgetting to take medications 
when traveling, when out of routine, and when busy, respectively. The most used strategies to remember medications included utilizing specific 
routines (40.1%) and keeping medications in specific locations (21.1%).
Conclusions: A third of IBD patients had below medium medication adherence. There were discrepancies between self-reported and tool-
assessed medication adherence scores with over one-third of patients underestimating/overestimating their adherence.
Lay Summary A third of Otago, New Zealand, IBD patients had below medium medication adherence, with adherence positively associated 
with age. There were discrepancies between self-reported and tool-assessed medication adherence scores with over one-third of patients 
underestimating or overestimating their adherence.
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Introduction 
Inflammatory bowel diseases (IBDs) are complex chronic 
conditions with the 2 main types being Crohn’s disease (CD) 
and ulcerative colitis (UC).1 Inflammatory bowel disease cases 
are diagnosed mainly in late adolescence or early adulthood 
years, resulting in a lifelong burden of medication and disease 
monitoring.2

Inflammatory bowel disease medications are taken to in-
duce and/or maintain remission, and include regular oral or 
rectal medications, subcutaneous injections, and regular in-
fusions. Disease management also involves lifestyle changes, 
such as dietary modifications and regular endoscopic exam-
inations.3, 4 The combinations of treatments that IBD patients 
receive are heterogeneous, ie, patients might be prescribed 
several medications with different dosing regimens, which 
may make disease self-management more challenging and 
distressing.5

Studying patients’ medication adherence is challenging 
due to the complex and multifactorial nature of the con-
cept with varying anticipated effects on disease outcomes. 

Nonadherence is defined as a deviation from the prescribed 
treatment regimen, but there is a lack of consensus on specific 
cutoffs for adequate adherence, with a frequently used arbi-
trary threshold of >80% being considered indicative of good 
medication adherence (this varies with the route of adminis-
tration).6, 7 Overall, poor medication adherence is associated 
with worse symptoms and disease outcomes, such as forma-
tion of abscesses, or stricturing disease, which then may lead 
to surgery, more hospitalizations, and consequently increased 
healthcare costs.8–10

A number of studies have reported low levels of medica-
tion adherence in IBD patients utilizing varying adherence 
definitions and different tools used to measure it.7 The medi-
cation nonadherence estimates vary between patient groups 
and by the type of medications they use, with values like 
12.1%-13.3%11 to 45%10, 12 for mesalazine, 9% to 32% for 
immunomodulators,7 and 22.1% to 54.3% for infliximab13, 14 
reported. These estimates are likely affected by the study par-
ticipant selection criteria, study design, and the definition of 
adherence and hence are difficult to generalize.
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As a result, monitoring medication adherence is challen-
ging.7 The most accurate method would be direct observation 
or testing biological samples for drug or metabolite levels 
(therapeutic drug monitoring); however, this is not feasible in 
real life for most medications taken at home. Therapeutic drug 
monitoring may also often be problematic as the available ac-
curacy varies between medications, and many factors may 
affect the drug metabolite levels.15, 16 Tablet counts, pharmacy 
refill data, and electronic technologies, such as Medication 
Event Monitoring System (MEMS) caps for drug bottles, are 
some of the other examples to measure medication adher-
ence. However, these are expensive, time-consuming, or pose 
specific patient population challenges. Medication Event 
Monitoring System caps, while promising in their concept, 
still do not guarantee medication adherence and at this point 
lack evidence for efficacy in the real-world setting.7 Finally, 
a number of self-assessment questionnaires have been devel-
oped to capture the complexity of medication-taking behav-
ior, such as the Medication Adherence Report Scale (MARS) 
instrument,17 and the 8-item Morisky Medication Adherence 
Scale18; the latter was found to have a poor correlation with 
medication adherence as indicated by the pharmacy re-
fill data.19, 20 The Probabilistic Medication Adherence Scale 
(ProMAS) questionnaire was more recently developed and 
is better able to discriminate between patients’ adherence 
levels than the MARS.21, 22 Further research has shown that 
ProMAS results are closer to those obtained via other object-
ive assessments and it covers a wider range of medication-
taking behaviors than the MARS-5 survey.23 As the ProMAS 
was also freely available, it was chosen for this study.

Several factors have been linked with poor medication 
adherence in IBD patients, such as younger age at diagno-
sis, activity of disease, and feelings of depression or anx-
iety.11 Likewise, the most common self-reported reasons for 
poor medication adherence include forgetfulness and being 
away from home.24 Also, IBD patients frequently employ 
strategies to facilitate their medication adherence including 
keeping medications at specific locations and using pill 
containers.25

The goal of this study was to investigate the medication-
taking behaviors of IBD patients in Otago, New Zealand 
(NZ), and compare self-recognized medication adherence 
challenges with a more formal medication adherence meas-
ure. We also aimed to identify any risk factors associated with 
worse adherence to IBD medications to inform future inter-
ventions and clinical practice.

Materials and Methods
Participant Recruitment
Southern District Health Board (SDHB) patients, residing 
in Otago, NZ, above 15 years old, and known to have IBD 
(local IBD-specific database EpiSoft, Sydney, Australia), were 
invited to participate in the study via post. Patients who con-
sented to the study were mailed questionnaire packages that 
included questions on demographics, disease-related informa-
tion, medication-taking behavior, and a validated ProMAS.21 
Participants completed the questionnaires independently and 
returned them in the provided pre-paid envelop. Eligible par-
ticipants were contacted a second time in cases where they 
did not return their completed questionnaires within 3 weeks 
post initial contact time.

Questionnaire Scoring
The medication adherence questionnaire consisted of 2 
parts: 18 questions designed by the research team to iden-
tify possible reasons for nonadherence and the ProMAS. 
Probabilistic Medication Adherence Scale was scored as per 
Kleppe et al.,21, with the following combined scores indicating 
low adherence (0–4), moderate-low adherence,5–9 moderate-
high adherence,10–14 and high adherence.15–18 The question-
naires were scored using TeleForm (OpenText Corp., Canada; 
version 11.2) and manually curated.

Data Analysis
Descriptive statistics for the data were derived, with missing 
data excluded from each individual factor statistic (number 
of responses specified next to each statistic). Comparisons be-
tween participant groups and associated factors were done 
using t-tests and Pearson correlations, respectively. P-values at 
or below .05 were considered statistically significant. Analysis 
was performed using R statistical computing language.26

Ethical Considerations
This study received the University of Otago Ethics Committee 
approval (H17/083) that complies with the Declaration of 
Helsinki standards. Study participants signed written in-
formed consent forms.

Results
Study Sample
The study response rate was 29.5% (n  =  174/590). 
Furthermore, 10 participants were removed due to low ques-
tionnaire completion, resulting in 164 responses being in-
cluded in the analysis.

The study sample was mean (SD) 50.5 (16.9) years old, 
57.9% (n  =  95/164) female, 89.6% (n  =  147/164) NZ 
European, and 3.0% (n = 5/164) Māori.

About 49.4% (n = 81/164) of the study participants had 
CD, 43.9% (n = 72/164) UC, and 3.7% (n = 6/164) had IBD 
unspecified with median IBD duration of 9.5 years (interquar-
tile range: 5.0–22.0). About 63.1% (n = 101/160) of the re-
spondents had active disease, and 87.2% (n = 143/164) were 
taking medications for IBD; 8% (n  = 12/150) reported not 
taking any medications, 68.7% (n = 103/150) took 1–2 medi-
cations, 16.7% (n = 25/150) took 3–5 medications, and 6.7% 
(n = 10/150) took more than 5 medications. The most used IBD 
medications were 5-aminosalicylic acid (5ASA)-containing 
medications (54.2%), immunomodulators (39.6%), biologic 
agents (18.1%), and corticosteroids (8.3%) (Supplementary 
Data Content 1). While data on medication frequency and 
dose were collected, the response error rate appeared to be 
high, and hence these data were not included in the analysis.

Medication Adherence
About 4.9% (n  =  8/164), 26.2% (n  =  43/164), 41.5% 
(n = 68/164), and 27.4% (n = 45/164) scored low, medium-
low, medium-high, and high on ProMAS questionnaire, re-
spectively; 11.9% (n  =  19/160), 24.7% (n  =  39/158), and 
23.1% (n = 37/160) reported failing to renew, purposely not 
taking, and stopped taking medications, respectively.

About 27.2% (n  =  37/136) of the participants who re-
ported having no issues taking medication scored low to 
low-medium on the ProMAS questionnaire, while 50% 
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(n = 12/24) of those who reported having issues had above 
medium adherence, as indicated by ProMAS scores (Figure 
1). Participants who reported having issues taking medica-
tions scored significantly lower in the ProMAS questionnaire 
(P = .036). These patients listed switching healthcare facilities 
(34.8%, n = 8/23), being in remission (17.4%, n = 4/23), ad-
ministration of medicine (13.0%, n = 3/23), and relationship 
with the doctor (8.7%, n = 2/23) as the main reasons for hav-
ing trouble taking medications.

Factors Associated With Levels of Medication 
Adherence
There was a weak positive correlation between partici-
pants’ age and ProMAS adherence score (Pearson’s r =  .25; 
P = .0014; Figure 2). This indicates that with increasing age, 
there is increased adherence.

There was no significant difference in medication adher-
ence between the types of IBD (P = .87), disease activity sta-
tus (P = .70), and gender (P = .27). There was no correlation 
either between the number of medications used (Pearson’s 
r =  .07; P =  .37) or the duration of IBD (Pearson’s r =  .03; 
P = .70) and medication adherence.

Barriers to Medication Adherence
About 36.9% (n  =  60/164) of the study participants listed 
specific circumstances for not adhering to their medications, 
with 18.7%, 10.1%, 5.0%, and 4.3% of them reported for-
getting to take medications when traveling or away, when out 
of routine, when busy or in a hurry, and when going out in 
the evening, respectively; 56.8% (n = 79/139) of the partici-
pants specifically stated there never being any circumstances, 
where they would forget to take their medications. There 
was strong evidence that patients, who listed specific circum-
stances for nonadherence, had lower adherence scores, com-
pared with patients who stated there being no circumstances 
for nonadherence (P < .0001) (Supplementary Data Content 
2).

About 12.2% (n = 20/164) of the study participants listed 
reasons for failing to renew their medications that included 
not noticing when the medications ran out (20%), “not want-
ing to” renew medications (10%), side effects (10%), and 
not being able to afford their prescriptions (10%); 22.6% 
(n = 37/164) of the patients reported not taking their medica-

tions on purpose, 27.0% of them due to other medical/health 
reasons, 16.2% to “test what would happen,” and 13.5% due 
to side effects.

Strategies for Medication Adherence
About 92.7% (n = 152/164) of the participants listed specific 
strategies (free text) to improve their medication adherence 
(Table 1). The most used strategies to remember medica-
tions included having specific timing or adhering to a specific 
routine (40.1%), keeping medications in specific locations 
(21.1%), and using medication-planning containers (9.2%).

Discussion
This study investigated IBD patient medication adherence 
and associated barriers in SDHB patients, living in Otago, 
NZ, and identified discrepancies between the perceived medi-
cation adherence and a more objective ProMAS assessment, 
alongside considerable overall levels of poor medication ad-
herence. Otago-based SDHB IBD patients were mailed ques-
tionnaires, with 29.7% returning them, constituting a re-
sponse rate similar to those of several studies adopting this 
“cold” survey approach in assessing IBD patients, reporting 
rates of 7.6%-31.7%.27–29

Studies show that poor medication adherence can result in 
worse disease outcomes, more hospitalizations, and patients’ 
worse quality of life. Given the chronic and unpredictable 
nature of IBD and the need for careful ongoing disease man-
agement, investigating medication adherence is essential to 
optimize disease management. According to Trindade et al.,30 
77% of American IBD physicians screened for medication 
adherence, but only 19% of the 77% used formal screening 
measures, such as pill counts, prescription refill rates, or ad-
herence surveys, highlighting that the problem of medication 
nonadherence is not adequately identified or addressed even 
in clinical settings.

Our study found that 31.1% of surveyed IBD patients in 
Otago, NZ, had below medium adherence, which is in line 
with other studies conducted on medication adherence in 
IBD patients.29, 31 Specific comparisons between medication 
nonadherence levels in IBD patients are challenging due to 
the variability in medication adherence measures used, antici-
pated medication-specific differences, and lack of a consensus 
on nonadherence thresholds. Case in point, Selinger et  al.32 
found more aggressive therapies to be associated with higher 
medication adherence (5-aminosalicylates, with the lowest 
adherence, followed by thiopurines, with biological therapies 
having the highest adherence), but this may also be due to the 
route of medication administration. While some studies show 
nonadherence increasing with the frequency of medication in-
take,33 a recent Cochrane review found no difference in oral 
5ASA treatment adherence among different dose regimens.34 
Furthermore, large in-depth studies and consensus guidelines 
for adequate medication adherence cutoffs are required to fa-
cilitate research and clinical care of IBD patients.

Studies show that information-seeking behavior and per-
ceived disease control result in higher medication adher-
ence and better disease outcomes.11, 35 Hence, in this study, 
we sought to compare self-reported perceived medication 
adherence with a more objective ProMAS estimate. About 
27.2% of the participants who reported being adherent to 
their medications had below medium adherence as assessed 

Figure 1.  Perceived trouble taking medications vs ProMAS medication 
adherence scores*. *Red points indicate participants who reported 
having trouble taking medication and black points—no trouble; red 
line indicates low adherence, purple—low-medium adherence, and 
yellow—high adherence. Abbreviation: ProMAS, Probabilistic Medication 
Adherence Scale.
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via the ProMAS. Moreover, half of the patients who indi-
cated having adherence issues had above medium adherence 
using the ProMAS. These findings suggest that 1 in 3 patients’ 
self-evaluation of their medication adherence would not align 
with the assessments from a less-biased standardized tool. 
This highlights the importance of using formalized and com-
prehensive adherence monitoring tools, eg, validated medi-
cation adherence questionnaires, particularly in clinical set-
tings. However, it is noteworthy that patients who explicitly 
stated that there were no circumstances where they would 
miss their medications had significantly higher medication 
adherence.

A number of studies identified a list of factors associated 
with poor medication adherence with mixed evidence for 
each.7 While higher disease knowledge has been linked with 
improved disease management strategies and psychological 
variables, several studies found no relationship between pa-
tients’ IBD knowledge levels and perceived medication ad-
herence.36, 37 However, low medication-associated knowledge 
and inability to recall this information were linked with 
worse medication adherence in IBD patients.8, 11, 38 There is 
mixed evidence for the use of knowledge-based interventions 
to improve medication adherence in IBD patients; with Tiao 
et al.39 showing a significant improvement in long-term medi-
cation adherence after a pharmacist-led adherence counseling 
intervention, whereas Waters et al.40 did not find a statistically 
significant difference. Patients-specific personal characteris-
tics and perceptions, such as information-seeking behaviour35 
and higher perceived disease control,11 have been linked with 
higher medication adherence.

We found older age to be correlated with increased medi-
cation adherence, emphasizing the need to communicate the 
importance of medication adherence for younger patients, as 
they might be dealing with the lifelong consequences of their 
poor adherence. We did not find any adherence differences 
between the genders or types of IBD, which is consistent with 

most studies.7, 32, 41, 42 Surprisingly, we did not find any correl-
ation between either duration of disease or number of medi-
cations and medication adherence. However, similar results 
have been reported in several studies, indicating that other 
factors play a more important role in medication adherence.42

About 92.7% of the study participants listed specific strat-
egies to improve their medication adherence with the most 
common methods being incorporating taking medications 
into their daily routine (40.1%) and keeping the medications 
in specific locations (21.1%), which are commonly reported 
strategies in similar studies.5 Also, 23.1% of the patients pur-
posely stopped taking their medication, some of which wanted 
to test what would happen or due to side effects. This should 
be addressed with better education strategies to improve pa-
tients’ understanding of the nature of the disease. While there 
is mixed evidence on the efficacy of educational interventions 
in improving medication adherence,43 higher perceived disease 
control has been linked with positive outcomes. Hence, future 
studies should focus on identifying specific perceptions and 
barriers that result in poor medication adherence and design 
appropriate interventions to address these.

The main limitation of this study is the self-selecting 
nature of the investigation, likely capturing only the most 
adherent patients. The opposite is also possible, with pa-
tients who would be aware of their medication-taking 
behavior challenges being interested in participating in 
the study. Second, this was a retrospective study; hence, 
all responses are subject to a recall bias. Third, study  
participants completed the questionnaire independently, 
without any supervision, which left room for possible 
misinterpretations of the questions; while the question-
naires were designed to be reader friendly, reading and 
language ability may have affected the study responses. 
This was an anonymous study; hence, we could not link 
disease outcomes and specific medication use profiles with 
the medication adherence. However, we anticipate that the  

Figure 2.  Medication adherence scores (ProMAS) by participant age groups*. *The boxplots show median, 25th and 75th percentile of scores per 
age group along with distribution of all the scores. Each point represents one participant. Red line indicates low adherence, purple – low-medium 
adherence, yellow – high adherence. Abbreviation: ProMAS, Probabilistic Medication Adherence. 
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anonymous nature of the study would have resulted in more 
honest responses. Further in-depth studies are required to 
identify and define the specific scope of the problem to de-
sign intervention strategies.

Conclusions 
We identified important discrepancies between self-perceived 
medication adherence and a more objective assessment. In 
plain terms, patients both overestimate and underestimate their 

medication adherence levels. This is relevant to the clinical en-
vironment, supporting the need for a formal measure of medi-
cation adherence. We also confirmed substantial levels of low 
medication adherence among IBD patients in SDHB and iden-
tified high levels of patients who were willing to experiment 
with their treatment regime, which highlights the need for better 
communication strategies between the patients and clinicians.

Supplementary Data
Supplementary data are available at Crohn’s and Colitis 360 
online. 
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