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Abstract: Medication adherence is an important challenge while treating chronic illnesses, 

such as ulcerative colitis (UC), that require a long-term management to induce and maintain 

clinical remission. This review provides an overview of the role that medication adherence plays 

in the routine management of UC, with a focus on the results of a recent Italian study reporting 

the perception of patients with UC regarding adherence to treatment. A literature analysis was 

conducted on topics, such as measurement of adherence in real practice, causes, risk factors 

and consequences of non-adherence and strategies, to raise patients’ adherence. Most of the 

data refer to adherence to 5-aminosalicylic acid, and standard of care for the induction and 

maintenance of remission in UC. The adherence rate to 5-aminosalicylic acid is low in clini-

cal practice, thus resulting in fivefold higher risk of relapse, likely increased risk of colorectal 

cancer, reduced quality of life and higher health care costs for in- and outpatient settings. There 

are various causes affecting non-adherence to therapy: forgetfulness, high cost of drugs, lack of 

understanding of the drug regimen – which are sometimes due to insufficient explanation by the 

specialist – anxiety created by possible adverse events, lack of confidence in physicians’ judgment 

and complex dosing regimen. The last aspect negatively influences adherence to medication 

both in clinical trial settings and in real-world practice. Regarding this feature, mesalamine in 

once-daily dosage may be preferable to medications with multiple doses per day because the 

simplification of treatment regimens improves adherence.
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Introduction
Medication adherence is an important challenge in the treatment of chronic illnesses, 

such as ulcerative colitis (UC), that require a long-term management to induce and 

maintain clinical remission. Indeed, the course of this disease is generally marked by 

the alternance of periods of quiescence and symptomatic relapses, which sometimes 

need hospitalization.1,2

The World Health Organization (WHO) recognizes that adherence in chronic 

diseases is one of the key factors that contribute to the efficient use of therapies.3 The 

success of a therapy does not only depend on correct diagnosis and choice of treatment 

by the physician but also patient’s adherence to therapy is critical, as well as their 

ability to follow the instructions given during the therapy course. Non-adherence may 

impact the effectiveness of a cure and determine the worsening of health conditions, 

the need of examinations or implementation of drugs, and the increase in morbidity 

and mortality.4–6

According to the WHO definition, the term “adherence” is the extent to which 

a person’s behavior – taking medication, following a diet and/or executing lifestyle 

changes – corresponds to agreed recommendations from a health care provider.7,8

In routine clinical practice, therapeutic adherence plays a critical role in the man-

agement of UC; therefore, the decision-making process should also include a thorough 
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assessment of risk factors associated with non-adherence, 

and of patients’ concerns and beliefs.

Physicians have to consider patients’ judgment of their 

personal need for therapy and their concerns about treat-

ment can be a significant barrier to adherence.9–11 In this 

setting, interventions should be considered to facilitate 

adherence to medical treatment among inflammatory 

bowel disease (IBD) subjects in order to overcome such 

perceptual barriers.

This non-systematic review provides an overview of the 

role of medication adherence in the routine management of 

UC, with a focus on the results of a recent Italian study report-

ing the perception of patients with UC regarding adherence to 

treatment. For this purpose, we performed a Medline search 

for full publications, using the search terms “adherence”, 

“adherence and ulcerative colitis”, “adherence and inflam-

matory bowel disease” and “adherence and 5-ASA”. We 

included only those citations that discussed the impact of 

adherence on UC.

Burden and measuring adherence in real 
practice
Most of the data in the literature refer to adherence to 

5-aminosalicylic acid (5-ASA), and the standard of care for 

the induction and maintenance of remission in UC. Differ-

ent adherence rates were reported according to the study 

setting in UC patients treated with 5-ASA, also known as 

mesalamine,4 commonly considered the first-line treatment 

of mild-to-moderate disease.12

Adherence levels are much lower in community-based 

studies13,14 than in clinical trials15,16 (40%–60% vs more than 

80%), in which participants are generally closely observed 

and monitored.

In a cohort study of 92 patients with clinically inactive 

disease who were followed up for more than 48 weeks 

with appointments occurring every 12 weeks, only 43% 

of patients were found to be 100% adherent.17 A study 

that involved 94 UC patients in remission, examining their 

prescription refill information as a measure of adherence, 

showed that only 40% of patients were adherent, and the 

median amount of medication consumed was 71% of the 

prescribed dose.14 A recent European online survey con-

ducted across six countries showed that 60% of patients with 

UC (from a total of 372 respondents) had a low adherence 

based on the Morisky scale, and that only 7% of them had 

high adherence.18

Low adherence, noticed in the real-world setting, could 

attenuate benefits of 5-ASA therapy, affect the clinical 

course of UC and lead to poorer long-term outcomes, with a 

considerable impact on patients’ quality of life and significant 

additional costs to society in terms of increased utilization 

of health care services.14

There are several ways to measure adherence; however, 

there is not an accepted standard method and it is impor-

tant to estimate correctly. Direct methods of assessment, 

including the patient’s observation and the measurement of 

drug levels or metabolites in blood or urine, are the most 

accurate ways of estimating medication consumption both 

in controlled clinical trials and in real clinical practice, 

even if the tests are not always available. Alternative 

methods include patient self-report (patient interviews 

or self-report surveys), the use of electronic monitoring 

systems of prescription claims or refill history and pill 

counts.2,19–21

Non-adherence: cause and risk factors
The WHO classifies the determinants of non-adherence to 

medical plans into five dimensions: social and economical, 

health system-related, therapy-related, condition-related and 

patient-related.7,22

In UC, neither clinical nor community studies have 

consistently identified the same groups of patients as being 

at high risk for poor adherence.23 Nonetheless, in several 

studies the factors that appear to affect adherence include 

younger age, single status, heavy pill burden, perception of 

lack of benefit and shortage of information about the effect 

of medication.24

The Manitoba Inflammatory Bowel Disease Cohort 

Study showed how men with UC were significantly more 

likely to have poor adherence than those with Crohn’s 

disease (odds ratio [OR] 4.42, 95% confidence interval 

[CI]: 1.66–11.75), and that age was a predictive factor for 

adherence in women: younger women were less adherent 

than older women (under 30 vs over 50 years: OR 3.64, 

95% CI: 1.41–9.43; under 30 vs 40–49 years: OR 2.62, 

95% CI: 1.07–6.42).25

Kane et al showed that males were twice as likely as 

females to be non-adherent with their UC treatment;14,26 

in particular, younger men were the least adherent.23,27

Adherence rates are particularly low among patients in 

symptomatic remission because of the fact that some of them 

are unable to express their need for medication during periods 

of symptoms’ quiescence.26,28 In this condition, rather than 

continuing with the prescribed regimen, patients often forget 

to take their drugs at the scheduled time; Kane suggested 

that this forgetfulness may be linked to a form of disease 
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denial: they are in remission and do not wish to be reminded 

that they have a disease when they feel well.23

In this case, the physician should reassure and instruct 

the patient on the importance of a continued therapy even in 

periods of well-being in order to prevent exacerbations.

Lack of medical supervision, concomitant medications, 

side effects and cost of prescriptions were frequent reasons 

for treatment non-adherence cited by patients in a North 

American study.4 However, the most cited factor was the 

inconvenient dosage schedule of 5-ASA medications, which 

required a large number of tablets per day.4

Other factors contributing to poor adherence were related 

to the drugs: the cost (reported by 25% of patients), the con-

cept of therapy as a reminder of illness (13%), the undesirable 

side effects (13%) and the lack of belief in the effectiveness 

of the medication (12%).25

The complexity of administration regimen could have 

a relevant impact on patients’ adherence. Inconvenient and 

intrusive drug delivery formulations (eg, rectal therapies), pill 

burden and multiple-daily dosing of oral medications have 

been shown to be associated with poor levels of therapeutic 

adherence.4 A literature review conducted by Greenberg 

has shown that once-daily and twice-daily dosing regimens 

significantly improve adherence rates (73% and 70%, respec-

tively) than three-times (52%) and four-times-daily dosing 

(42%) regimens29 Shale and Riley’s study13 demonstrated 

that three-times-daily dosing and full-time employment were 

independent predictors of partial non-adherence in patients 

taking delayed-release mesalamine.

An Italian study15 confirmed all these results: non- 

adherence was significantly associated with age less than 

40 years (43% vs 34%, P=0.041) and the most common 

reasons for non-adherence versus adherence were as follows: 

forgetfulness (61% vs 44%, P,0.001), disease remis-

sion (25% vs 10%, P,0.001), recent diagnosis (24% vs 

15%, P,0.001) and full-time employment (55% vs 26%, 

P,0.001). Topical therapy with enemas was associated with 

significantly more non-adherence (68% of users) than oral 

therapy (40% of users; P=0.001, OR 0.25, CI: 0.11–0.60). 

Moreover, a significant interaction was found for adherence 

and patients ,40 years who had a good relationship with their 

doctors. Therefore, good communication with the physician 

might improve adherence.

Many patients with IBD deliberately decide to stop treat-

ment. A Spanish study on 40 IBD patients has shown that up 

to 35% of patients are intentionally non-adherent compared 

with 67% who are unintentionally non-adherent.30 A greater 

association was found between patients who are intentionally 

non-adherent and patients who had high depression scores, in 

patients with long-standing IBD, subjects with high patient–

physician discordance and patients who did not consider them-

selves to be adequately informed about their treatment.30

In Table 1, we have summarized the principle causes of 

non-adherence.

Consequences of non-adherence
The clinical outcomes of non-adherence can be harmful to 

patients.

In a cohort of 99 patients with UC in remission, Kane 

et al prospectively measured clinical outcomes. Non-adherent 

patients experienced more than a fivefold increased risk of 

disease relapse compared to those who were adherent (hazard 

ratio 5.5, 95% CI: 2.3–13, P,0.001).27

In the same way, in a retrospective study, Robinson et al 

showed that non-adherent subjects had a significantly greater 

risk of relapse than adherent patients (relative risk =1.44, 

95% CI =1.08–1.94; P=0.014).31

Moreover, Moody et al showed a correlation between 

non-adherence to or discontinuation of sulfasalazine therapy 

and increased risk of colon cancer; 5 of 152 adherent patients 

and 5 of 16 non-adherent patients developed colorectal can-

cer (P,0.001).32 This finding was supported by Eaden et al, 

who showed in a case-controlled study among 102 cases of 

colorectal cancer with UC that the risk of colorectal cancer 

was reduced by 81% in patients receiving regular mesala-

mine therapy ($1.2 g/day) compared with those receiving 

no treatment (P=0.006).33

In addition, poor adherence was associated with a two- 

to threefold increase in costs for non-hospitalized cases and 

a 20-fold increase in costs for hospitalized cases compared 

to quiescent cases of IBD.33 In this study, conducted in the 

United Kingdom, the authors showed that patients’ costs 

ranged from £73 to £33.254, with a mean 6-month cost of 

£1.256 (95% CI: £988, £1.721) per UC subject.34

Table 1 Factors of non-adherence in UC

Related to 
the patient

Related to the 
disease

Related to the drugs

Younger age Symptomatic 
remission

Complexity of 
administration regimen

Single status Recent diagnosis invasiveness of drug 
formulation

Male gender – Concomitant medications
Full-time 
employment

– Fear of side effects

– – Lack of belief in the 
effectiveness of medication

Abbreviation: UC, ulcerative colitis.
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Strategies to raise patients’ adherence
Patients’ decision to not take medication is a common issue 

that physicians may not fully understand because many sub-

jects are reluctant to discuss or to give accurate representations 

of their adherence levels.19 The simplest and most practical 

suggestion for physicians is to ask patients non-judgmentally 

how often they miss doses. Patients usually want to please their 

physicians, so that they say what they think their doctor wants 

to hear. It can be reassuring to the patient when the physician 

tells them, “I know it must be difficult to take all your medi-

cations regularly. How often do you miss taking them?” This 

approach makes most patients feel comfortable in telling the 

truth and facilitates the identification of poor adherence.8

According to some studies, pill burden and multiple-daily 

dose administration are often associated with non-adherence, 

and formulations that require less frequent and/or fewer doses 

may improve patients’ adherence.21 A recent systemic review 

of interventions to enhance adherence to medications in 

chronic illnesses found that the only consistent success rates 

have been with those that aim to simplify dose administration 

regimen.35 Furthermore, data from an interactive survey of 

patients with UC showed that, from patients’ perspective, an 

ideal therapy would have less frequent dosing regimen.36

As stated earlier, once-daily and twice-daily dosing lead 

to better medication adherence rates than three- or four-times-

daily dosing regimens.29

In order to demonstrate improved adherence with a 

smaller pill burden, a pilot study compared once-daily with 

conventional dosing of mesalamine.37

The authors observed a significant difference in patients’ 

adherence between once-daily versus conventional dosing of 

the drug (respectively, 100% vs 70%): once-daily dosing had 

the same rate of disease relapse as the conventional dosing 

group. When a phase III clinical trial demonstrated that once-

daily MMX® mesalamine, a new formulation characterized 

by a polymeric matrix, was effective in inducing remission 

of active UC, it provided hope that this regimen might also 

be effective in maintaining disease quiescence: this would 

combine the benefits of clinical efficacy and ease of use for 

long-term therapy. The study showed that 96% of patients 

enrolled were adherent to their medication regimen, as they 

took more than 80% of their prescribed medication.38

Lachaine et al also reported that the proportion of adherent 

patients was significantly higher with once-daily mesalamine 

delayed/extended-release tablets than with any other oral 

treatments (P,0.001). Therefore, they suggested that 

a once daily oral treatment with an extended drug release 

could be a therapeutic option to improve adherence in UC 

patients and then to maintain therapy leading to better out-

comes and to prevent relapses and complications.26

In the same way, in a randomized trial of maintenance 

therapy with mesalamine granules 2 g/day in 362 patients, 

the remission rate after 1 year was significantly higher in the 

group receiving a single daily dose than in the one receiving 

1 g twice daily (74% vs 64%, P=0.024). There was evidence 

from patients’ questionnaires that adherence was higher 

in the once-daily group, and this may, in part, explain the 

unexpected difference, as the trial was designed to show 

non-inferiority of the once-daily regimen.39

Recently, a meta-analysis evaluated the efficacy, safety 

and adherence to once-daily and multiple-daily dosing of 

mesalamine for the induction and the maintenance of remis-

sion in mild-to-moderate UC.40 With respect to adherence, no 

difference was noted between the two doses of 5-ASA.

Another cause of non-adherence is the use of topical ther-

apy; patients often do not accept enemas, which represent the 

standard of care in case of involvement of the distal colon.12 

D’Incà et al showed that topical therapy with foams, sup-

positories or enemas, is more likely to be associated with non-

adherence than oral therapy15 because of discomfort during 

treatment (68% vs 40%, P=0.001, OR 0.25, CI: 0.11–0.60). 

A preliminary multicenter trial in patients with left-sided 

active UC showed that 5-ASA MMX® was comparable to the 

5-ASA enema in inducing remission after 8 weeks of treat-

ment (60% vs 50%; 95% CI for the difference, −12 to +32), 

with a compliance of 97% for oral and 87.5% for topical 

therapy.16 The authors themselves suggested the need of a 

larger multicentric trial to confirm these results.

Moreover, in order to improve adherence, some authors 

use web-based follow-up and patients’ education, considering 

that the majority of subjects are young.41–43

Pedersen et al studied for 3 months 95 patients with UC 

receiving mesalamine therapy.41 Once a week, patients reg-

istered fecal calprotectin on a web application and completed 

the simple clinical colitis activity index. A total of 82 (86%) 

patients were adherent to web therapy, and from week 0 

to week 12 subjects experienced clinical and biochemical 

improvement, thus allowing a reduction in mesalamine 

dosing due to improved adherence to treatment.

Elkjaer et al evaluated 333 patients with mild/moderate 

UC in Denmark and Ireland, subjected to treatment with 

5-ASA, who were randomized to either a web-group receiv-

ing disease-specific education and self-treatment via web or 

a control group continuing the usual care for 12 months.42 

Adherence to 4 weeks of acute treatment was increased 

by 31% in Denmark and 44% in Ireland compared to the 
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control groups. The number of acute and routine visits to 

the outpatient clinic was lower in the web than in the control 

group, resulting in a saving of 189 euro/patient/year.

Moshkovska et al43 organized a tailored approach, consist-

ing of motivational and educational components plus options 

including simplified dosing regimens and practical reminders, 

such as pill dispensers. Seventy-one people completed the 

study. At follow-up, adherence in subjects included in the 

“tailored” group was 44% greater than in the control group 

(76% vs 32%, P=0.001).

Patient perception of medication 
adherence
A recent Italian survey on medication adherence, published as 

abstract, involved more than 1,000 UC patients with the aim 

of evaluating the perception of patients with UC regarding 

adherence to treatment.44

Patients from five regions of Italy (Campania, Lazio, 

Liguria, Lombardy and Piedmont) were surveyed with a 

16 items questionnaire distributed by clinicians of Italian 

specialized centers. The questionnaire, not validated, con-

sisted of two parts: the first regarding the characteristics 

of participants (age, sex, marital status and employment 

status) and the second concerning adherence of the patient 

to treatment (drugs, visits and family support). A total of 

1,045 patients were recruited (male 54%), with a mean age 

of 48 years (range 5–90 years) and a median duration of 

disease of 8 years (50% ,10 years and 35% ,5 years). The 

extension of the disease was classified as proctitis in 14%, 

left-sided colitis in 51% and pancolitis in 34% of patients. 

At the time of compilation, 68% of patients were in remis-

sion; 50% of patients assumed mesalamine while 31% were 

treated with MMX® mesalamine.44

A question was particularly relevant for the assessment 

of self-perceived adherence of the patients: 

Numerous studies show that patients who need continued 

therapy sometimes do not take medications as prescribed. 

Is this also true in your case?

To this question, 73% replied that this “never or almost 

never” had been the case: the perception of the adequate 

intake of therapy was almost total, with 19% of patients who 

reported that it had occurred “sometimes”, 5% “often” and 

2% “always or almost always” (Figure 1). These adherence 

rates appear to be higher than those expected and reported by 

previous studies on patients’ adherence in UC.4,22,45

About the type of formulation, the patients did not find 

any concerns in taking tablets (even if 13% of respondents 

declared not to take them because they were too busy at 

work); different attitudes emerged about enemas and supposi-

tories. The main reason for non-adherence to therapy with 

enemas was “I feel uncomfortable” (29%). In particular, the 

percentage of this type of response was higher in the active 

phase of the disease (45%) compared to that of patients in 

remission (26%). The same applies to suppositories, even 

if with a lower percentage (about 20% of patients declared 

“I feel uncomfortable”).

According to the literature, the main reason for non-

adherence to treatment, regardless of the formulation pre-

scribed, remains forgetfulness (48%) followed by physical 

well-being (20%). In case of patients’ forgetfulness, partners 

have the function of caregivers and serve as reminder therapy, 

as shown in the study by Kane et al.14

Summary
Even if in the absence of a validated way of assessing adher-

ence, the percentage of adherence detected in this study was 

greater than those observed in other studies based on objective 

methods, such as the medication possession ratio.4,6

Conclusion
Adherence to therapy is a key factor in the treatment of 

chronic illnesses like UC, and most of the data in the  literature 

Figure 1 Adherence perception reported by patients.
Note: Data from Castiglione et al.44
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refer to adherence to 5-ASA, and the standard of care for 

the induction and maintenance of remission in UC. Since 

adherence rates to this drug are higher in controlled trials and 

community setting, it is difficult to apply the data derived 

from multicentric studies into clinical practice. In the daily 

management of patients with UC, adherence is low, thus 

resulting in fivefold higher risk of relapse, reduced quality 

of life and higher health care costs for both in- and outpatient 

settings.6,23 For these reasons, the decision-making process 

should include a thorough assessment of risk factors associ-

ated with non-adherence and patients’ concerns, in order to 

ensure a proper and shared treatment.

According to patients’ judgment, the burden of a com-

plex dosing regimen negatively influences adherence to 

medication. Therefore, even if in the absence of a strong 

literature, based on prospective studies in non-adherent 

patients, several educational (eg, verbal and written) as 

well as behavioral interventions (reminders, calendar 

blister packs and dosage implication) have been shown to 

improve adherence.

Disclosure
The survey was supported by an unrestricted grant of Takeda. 

The authors report no other conflicts of interest in this work.
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