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Low adherence to prescribed treatments is a ubiquitous 
problem, with typical adherence rates for prescribed 
medications being approximately 50% and with a range 

as broad as 0% to 100%.1 Aptly termed “America’s other drug 
problem” by the National Council on Patient Information and 
Education,2 medication non-adherence can increase disease  
morbidity and mortality, as well as increase health care costs.3

As in other chronic disease states, an estimated 20% to 50% of 
patients with ulcerative colitis (UC) do not take their medications 
as prescribed.4 Despite the demonstrated ability of maintenance 
therapy to reduce relapse in patients with UC,5,6 studies in this 
population suggest adherence rates are as low as 40% in those 
with quiescent disease.7 Non-adherence in UC patients creates the 
potential for significant clinical and economic impact. Because of 
the complexity and multifactorial nature of medication-taking 
behavior, however, physicians must work closely with patients to 
identify reasons for non-adherence and customize interventions 
targeted to improving adherence.

On May 8, 2007, a group of nationally prominent clinicians 
and researchers convened to discuss relevant issues regarding 
the complexity of adherence in UC. Topics addressed by the 
faculty included general considerations regarding adherence in 
UC patients, different considerations regarding short-term and 
long-term adherence, the complexity and multifactorial nature 
of adherence, and strategies for improving adherence in UC 
patients. This supplement, which summarizes the discussions 
from this meeting, is intended to provide relevant information to 
help gastroenterologists and pharmacists appreciate the impor-
tance of, assess, and improve adherence in their UC patients. 

■■  Defining Adherence and Persistence

The International Society for Pharmacoeconomics and Outcomes 
Research (ISPOR) defines “medication adherence” or “compli-
ance” as the extent to which a patient acts in accordance with the 
prescribed interval and dose of a dose regimen.8 Although the 
terms adherence and compliance are often used interchangeably,9 
adherence is preferred by many health care providers as it implies 
a cooperative, 2-way relationship versus the 1-way interaction 
inferred from the term compliance.10,11 During the roundtable 
meeting, David T. Rubin noted, “Compliance implies a paternal-
istic relationship with the physician, whereas adherence suggests 
more of a patient/physician accommodation or some negotiated 
relationship.” The term adherence is intended to be a statement of 
fact, rather than a judgmental term implying blame of the patient, 
prescriber, or treatment.1

“Medication persistence,” as defined by ISPOR, refers to 
the accumulation of time from initiation to discontinuation of 
therapy and is measured by a time metric.8 Thus, medication 
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Abstract

BACKGROUND: Non-adherence to therapy is a widespread problem, with 
typical adherence rates for prescribed medications being approximately 
50%. An estimated 20% to 50% of patients with ulcerative colitis (UC)  
do not take their medications as prescribed, resulting in higher disease-
recurrence rates and potentially higher health care costs.

OBJECTIVE: To characterize the problem of non-adherence in UC, to review 
the many factors affecting compliance and persistence in this population, 
and to discuss practical strategies to improve adherence in these patients. 

SUMMARY: Adherence to and persistence with medication are complex  
and multifactorial behaviors. Factors shown to affect adherence in  
UC patients include disease extent and duration, cost of medications,  
fear of adverse effects, individual psychosocial variables, and the  
patient-physician relationship. In contrast, recent data do not support an 
important role for treatment-related factors such as daily dose, regimen, 
and formulation in influencing adherence in this population, particularly 
with longer duration of use. Strategies to improve adherence should  
involve the patient, the provider, and the health care delivery system.  
For UC patients, knowledge and discussion of the rationale for supporting 
persistence, such as recent data regarding agents that have a potential 
chemoprotective benefit, may encourage persistence, even during periods 
of quiescence. The patient-physician relationship is critical in encouraging 
adherence, particularly with respect to education, open communication, 
and agreement regarding the value of the assigned treatment. Health care 
delivery systems can improve adherence by encouraging the participation 
of multidisciplinary teams, providing reporting and tracking systems, and 
eliminating financial barriers where possible.
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adherence refers to medication-taking behavior11 within a specific 
time interval, whereas medication persistence attempts to cap-
ture the amount of time that a patient remains on chronic drug 
therapy.12 However, a consistent definition and uniform method 
of calculation for persistence are currently lacking in the medical 
literature.12

Non-adherent behavior can be broadly classified as invol-
untary (unintentional) or voluntary (intentional). These 2 types 
of behavior should be recognized as different phenomena and 
have been associated with different patient characteristics.13 
Unintentional non-adherence implies a passive process in which 
the patient is forgetful or careless about adhering to the treatment 
regimen, whereas intentional adherence is an active decision of 
the patient to deviate from the treatment regimen.13,14 Although 
voluntary non-adherence has been defined as stopping medica-
tion in response to feeling better or worse,14,15 this behavior can 
also result from economic constraints. Voluntary non-adherence, 
explained Diana Brixner, could be “simply making a decision 
that you’re not going to pick a prescription up, because it may 
cost too much, or you’re not going to take the medications every 
day; you’re going to take them every other day because you can 
stretch it out.”

Despite the common assumption that the term non-adherence 
refers to treatment therapy that has been discontinued, it can 
also refer to patients who continue treatment but fail to follow 
the treatment regimen correctly.16 General patterns of non-
adherence include under- or overconsuming medication, failing 
to fill a prescription, taking doses at inappropriate intervals, and 
administering medication incorrectly.16,17 By comparing patients’ 
medication bottles and reported use with the outpatient records 
of 5 cardiologists and 2 internists, Bedell et al. found medication 
discrepancies in 239 of 312 (76%) patients.18 While more than 
half (51%) of the 545 discrepancies resulted from patients taking 
medications that were not recorded, 29% were due to patients not 
taking a recorded medication and 20% were due to differences in 
dosage. Maida J. Sewitch indicated that identifying the general 
types and patterns of non-adherence is important when design-
ing intervention strategies for altering behavior and increasing 
adherence. As Brixner noted, a “very different intervention pro-
gram would be directed for a patient who is forgetful compared to 
someone who is intentionally or voluntarily non-adherent. There 
are other issues going on there that should be addressed by a dif-
ferent intervention.”

Measuring Adherence
Medication adherence can be measured in a variety of ways. 
Direct methods for measuring adherence, such as direct observa
tion and measurement of serum drug/metabolite levels or biologic 
markers, offer the advantage of low bias but may be expensive  
and inconvenient for patients.11,19,20 Indirect methods include 
patient questionnaires or interviews, pill counts, patient diaries, 
electronic adherence monitors, and prescription refill rates.11,21 

Provided that they are measured at several points in time, prescrip-
tion refill rates can provide a relatively accurate and inexpensive 
measure of overall adherence in closed pharmacy systems such as 
health maintenance organizations or the Department of Veterans 
Affairs health care system.20 However, using objective pharmacy 
data rather than patient-derived information to measure patient 
adherence has limitations as well. Although some believe it is 
unlikely that patients will pick up medications they do not intend 
to take,7 others doubt the assumption that “a prescription filled is 
a prescription taken.”20 Refilling a prescription on time does not 
necessarily ensure that a patient is taking a drug correctly.19

Although no gold standard exists,11 the medication possession 
ratio (MPR) has become widely adopted as a measure of medication 
adherence.12 Because a standard definition for MPR or a consis-
tent method of calculation doesn’t exist, it is important to evaluate  
how MPR was calculated when interpreting literature regarding 
patient adherence. For example, a frequent definition of MPR is 
the sum of the days supply of medication divided by the number  
of days between the first fill and the last refill, plus the days  
supply of the last refill.12 With this calculation, lapses in prescrip-
tion refilling would usually result in an MPR <1.0, whereas early 
refilling could lead to a ratio > 1.0 if the MPR is not truncated at 
a maximum value of 1.0. Although this measure provides some 
insight into medication adherence, it does not provide informa-
tion on the timeliness and consistency of refilling medications.

■■  Prevalence of Non-adherence:  
The Scope of the Problem

Lack of adherence to therapeutic regimens has been documented 
for decades16 and remains a widespread problem. Non-adherence 
rates with any medication vary widely, with an estimated rate 
of 20% to 50%.4,20 Even in clinical trials, where adherence rates 
can be remarkably high due to patient selection and the attention 
patients receive from study personnel, average adherence rates 
range from only 43% to 78% among patients receiving treatment 
for chronic conditions.11

Adherence rates are generally higher among patients with 
acute conditions than among those with chronic conditions.11 
For example, adherence rates with various antibiotic regimens 
used to eradicate Helicobacter pylori infection typically exceed 
90%.22 Medication persistence among patients with chronic con-
ditions has been found to be extremely low, typically dropping 
dramatically after the first 6 months of therapy. Poor adherence 
in such populations has been well documented, with adher-
ence to preventive pharmacologic therapies, such as 3-hydroxy- 
3-methylglutaryl-coenzyme-A reductase inhibitors (statins) and 
angiotensin-converting enzyme inhibitors, falling to < 50% by 
the end of 1 year.16

Ulcerative Colitis
Patients with UC are at high risk for poor adherence.23 Not only 
are patients typically young when diagnosed, but they also must 
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cope with a lifelong disease that has an unpredictable course 
marked by potentially long periods of inactivity.23 As in other 
chronic diseases, UC patients are generally required to take their 
medication throughout their lives, even during periods of symp-
tomatic remission.9 Maintenance therapy, Rubin said, means  
“taking something that’s effective and safe to reduce the likeli-
hood of a relapse over the next period of time, 12 months,  
5 months, 10 years, your life.”

Despite the need for lifelong maintenance therapy to reduce 
relapse, non-adherence is still prevalent among UC patients. As 
with other chronic conditions, non-adherence rates for short-
term therapies in inflammatory bowel disease (IBD) patients tend 
to be lower (about 20%) than rates for maintenance therapies, 
which have been found to be as high as 50%.7,15 In one of the 
earliest studies on 5-aminosalicylic acid (5-ASA) compliance 
in UC patients, van Hees and van Tongeren demonstrated that 
within 6 months of hospital discharge, 21 of 51 (41%) patients 
had urine sulfapyridine (i.e., acetylated sulfasalazine) levels 
that were considerably lower than before discharge.24 Further, 
21 of 175 (12%) outpatients taking maintenance sulfasalazine 
therapy had undetectable urine sulfapyridine levels. These low 
adherence levels were not improved nearly 20 years later, when  
a cross-sectional study of 363 UC patients demonstrated that  
37% to 46% of patients were not receiving maintenance therapy 
with aminosalicylates (Figure 1).25 Regarding these data, Sunanda 
Kane noted, “Basically, long-term mesalamine has been and  
continues to be underused by patients.”

Involuntary non-adherence is common in IBD patients,14,15,26 
with up to 73% of non-adherent patients with quiescent disease  

indicating they did not take their medications because they 
forgot.27 In a prospective study of 153 IBD patients, patient  
questionnaire results indicated that nearly 31% of patients were 
forgetful with their medications, 12% were careless, and nearly 
20% stopped taking their medications in response to feeling  
better or worse (i.e., had intentional non-adherence).15

■■  Impact of Non-adherence to Medical Therapy

Medication non-adherence can have significant implications 
for treatment outcomes, costs, and patient well-being. Non-
adherence has been associated with lack of disease control 
and/or poor outcomes in various chronic conditions, includ-
ing hypertension,21,28 heart failure,29 hypercholesterolemia,16 
diabetes,30 asthma,31 organ transplantation,32 and depression.33 
For example, a longitudinal cohort study of 775 patients with  
type 2 diabetes found an independent association between 
increased comorbidity severity and emergency room visits during 
the year prior to enrollment in a Medicare health maintenance 
organization with decreased antidiabetic MPRs (i.e., reduced 
adherence) after enrollment.30 Similarly, a population-based 
sample of 137,277 patients with chronic conditions (hyper-
tension, diabetes, hypercholesterolemia, and congestive heart 
failure) demonstrated that the risk of hospitalization was high-
est in patients with low levels of adherence.34 Additionally, in a 
population-based study of 2,742 patients diagnosed with depres-
sion, non-adherence to medication guidelines for depression was 
associated with fewer prescribing physician visits.35

In addition to poor disease outcomes, the association between 
medication adherence and health care costs has been well estab-
lished.20 Low levels of adherence with condition-specific drugs 
have been associated with higher medical costs for diabetes, 
hypertension, and hypercholesterolemia.34 Sewitch et al. demon-
strated in a population-based study that taking a recommended 
first-line antidepressant reduced the risk for hospitalization in 
patients with diagnosed depression.35 In fact, it has been estimated  
that poor medication adherence accounts for 33% to 69% of all  
medication-related hospital admissions in the United States, result-
ing in a cost of approximately $100 billion per year.11 Thus, “We  
know that it can be expensive to take the medicines, but it might 
be even more expensive to not take your medicine,” Kane noted.

Ulcerative Colitis
As in other chronic conditions, non-adherence to maintenance 
therapy has been associated with lack of disease control in UC 
patients. Kane et al. used pharmacy records to determine non-
adherence rates with maintenance mesalamine therapy among 
99 UC patients who were in remission for more than 6 months.26 
Patients were followed prospectively and evaluated at 6, 12, and 
24 months. Twelve of 12 patients (100%) and 13 of 19 patients 
(68%) who had clinical recurrence at 6 and 12 months, respec-
tively, were found to be non-adherent with their maintenance 
medication. The median amount of mesalamine refilled was 
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significantly lower in those with recurrent disease than in those 
in remission (50% vs. 80%, P = 0.03).26 The risk of maintaining 
remission was 89% among adherent patients compared with 39% 
among non-adherent patients (P = 0.001) (Figure 2).26

Given recent data that suggest a protective effect of amin-
osalicylates on colorectal cancer (CRC) in IBD patients,36 it has 
been suggested that adherence with 5-ASA agents may have a 
positive impact on cancer risk in this population.9,25 Evolving 
data support a protective effect of 5-ASAs on CRC, including a 
meta-analysis of 9 studies involving 1,932 UC patients that found 
that the use of 5-ASAs was associated with a significantly lower 
risk of CRC (odds ratio [OR] = 0.51; 95% confidence interval [CI], 
0.37-0.69) or a combined endpoint of CRC/dysplasia (OR = 0.51; 
95% CI, 0.38-0.69).36 More specifically, Moody et al. followed the 
incidence of CRC in 175 UC patients over a 10-year period and 
found that 5 of 152 patients (3%) who took long-term sulfasala-
zine developed CRC compared with 5 of 16 patients (31%) who 
either stopped treatment or were non-adherent (P < 0.001).37 The 
authors concluded that patients who were on long-term sulfasala-
zine therapy were significantly less likely to develop CRC than 
were those who were non-adherent or had discontinued ther-
apy.37 Although the duration and continuity of therapy needed 
to exert a protective effect are uncertain, these data suggest that 
adherence with 5-ASA agents may have implications for CRC risk 
reduction in UC patients.25

The impact of medication adherence on specific outcomes in 
UC has not fully been explored.7 In addition to reducing relapse, 
“what we’d like to tie into adherence with maintenance therapy 
is all the things that go along with it, like hospitalization, colec-
tomy, cost of care, resource utilization, and maybe cancer,” Rubin 
said. “These are things that could be tied to longer-term outcomes 
if patients understand what we really mean by maintenance.” 
However, data suggesting an association between adherence with 
maintenance therapy and reduction in such outcomes in UC 
patients are not yet available.

■■  Multifactorial Nature of Adherence

Adherence to medication is complex and multifactorial, with 
behaviors varying between and within individuals as well as 
across time.15 Results of studies in various chronic conditions, 
including IBD, have demonstrated a variety of reasons that 
patients fail to adhere to their maintenance medication (Figure 3).  
Major factors that have been shown to affect adherence can be 
classified as those related to treatment, those related to the illness, 
and those related to the patient.

Treatment-Related Factors 
Dose Regimen
Recent data indicate a poor relationship between daily dose 
regimen and medication persistence. Brixner et al. examined 
prescription refill patterns for calcium channel blockers among 
19,455 hypertensive patients enrolled in U.S. health plans within 

the Medstat MarketScan database.38 The range of persistence 
at the end of 1 year for the once-daily drugs was found to vary 
widely, from 17% to 59%. Persistence did not correlate with 
daily pill load, leading to the conclusion that there are additional  
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drivers to persistency behavior beyond the indicated dose or 
actual pill load.

Similarly, studies in UC patients suggest that daily dose,  
regimen, and formulation do not significantly influence adher-
ence in this population.7,23,39 In a study of 94 patients with quies-
cent UC, adherence rates were not affected by either dose or dose 
regimen (Figure 4).7 Regarding these data, Kane noted, “There 
was no trend in the dosing and it came down to more patient-
related factors than it did treatment-related factors.”

A small subsequent study compared adherence among  
22 patients with quiescent UC who were receiving once-daily 
mesalamine with those receiving conventional dosing (i.e., 2 or 
3 times daily).39 Although more patients in the once-daily group 
were adherent at 3 months compared with the conventional-
dosing group (P = 0.04), there was no substantial difference in 
adherence between the groups at 6 months (Figure 5).39 Thus, the 
impact of the dose regimen diminished over time. 

In addition to reinforcing these findings, a recent retrospec-
tive cohort study suggests that adherence in UC patients is 
independent of drug formulation.40 Magowan et al. used records 
from multiple U.S. health plans to compare the refill prescrip-
tion profiles of 1,680 UC patients who had initiated 5-ASA 
therapy with 1 of 4 formulations: delayed-release mesalamine 
(Asacol), controlled-release mesalamine (Pentasa), sulfasala-
zine (Azulfidine), or balsalazide (Colazal). Upon initiation of  
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treatment, the median daily dose and respective tablet/capsule 
load were 2.4 g (6 tablets) for delayed-release mesalamine, 4.0 g  
(16 capsules) for controlled-release mesalamine, 2.0 g (4 tablets) 
for sulfasalazine, and 6.75 g (9 capsules) for balsalazide. The 
transition of acute to chronic therapy (at month 3) was found to 
be the most critical period for determining the degree of prescrip-
tion loss for 5-ASA use, with the decrease in refills continuing at 
approximately 1% per month after 3 months. Comparison of the 
refill profiles over 12 months, however, indicated that adherence 
in these patients was not affected by formulation type and/or dose 
regimen (Figure 6).40

Cost
Cost remains an important obstacle to medication adherence, 
with lack of coverage, high copayments, and frequent refill 
requirements all powerful disincentives to adherence.16 Financial 
pressures and the cost of medications may force patients to 
make difficult choices about how and when they will take their 
medications.23 Magowan et al. examined the refill rate behavior 
of 19,194 hypertensive patients receiving nifedipine after treat-
ment initiation for 1 year, stratifying patients into high-copay  
and low-copay groups (defined as copay above or below $10, 
respectively).41 Despite a similar average daily dose and tablet 
load per day, patients with a low copay were significantly more 
likely to continue refilling their nifedipine at 1 year than were 
those with a high copay (45.5% vs. 39.3%, P < 0.001). A recent 
study by Brixner et al. demonstrated that in 4 disease states—
asthma, hypertension, arthritis, and allergic rhinitis—there was 
an increase in discontinuation of therapy after changes in health 
plan benefit designs.42 The authors concluded that physician 
prescribing practices should consider the effect of medication 
cost on patient refill persistence. Kane added that “$10 is costly 
to someone who may not have it or who feels that this medicine 
should be free, or $5. So the whole concept of cost is still a bit 
subjective.”

Cost has proven to be a significant barrier to adherence in IBD 
patients as well. In the largest analysis of predictors of treatment 
adherence for IBD and the first to use a population-based sample, 
Ediger et al. reported adherence data from 326 Canadian patients 
diagnosed with IBD within the previous 7 years.23 Cost was the 
most commonly cited obstacle to adherence, with 25% of patients 
indicating that cost made it difficult for them to take medication 
regularly.23 This finding was despite the study being conducted 
in Canada, where the universal health care program makes it 
possible for many individuals to have coverage for much of their 
medication costs.23 Cost could be an even greater obstacle in 
circumstances with more limited coverage for medical appoint-
ments and medications. With this obstacle in mind, Rubin noted, 
“When patients go to a pharmacy without first having had a 
cost discussion with you, they’re going to make a decision not to 
take it if they feel they can’t afford it or if they feel it’s not worth 
it.” Further complicating this scenario is the possibility that the 

physician may not be aware that the patient has decided to forego 
therapy, which can lead to a number of subsequent problems, 
such as the incorrect assumption of treatment failure, and switch 
to other therapies.

Adverse Effects
Concern for the safety of treatment has been identified as an 
important factor in determining adherence. In a large survey of 
1,595 UC patients, 74% of patients considered lack of side effects 
to be very important when choosing treatment for their disease.43 
Moreover, fear of adverse effects of medication has a negative 
impact on adherence in this population, with 13% of IBD patients 
citing side effects as an obstacle to adherence.23 Clinicians may 
contribute to this problem by failing to explain the side effects 
and benefits of a medication adequately.11

The safety profile of agents used in UC varies widely, ranging 
from the overall favorable tolerability profile of 5-ASA agents44 
to the more toxic adverse effects observed with corticosteroids,  
immunomodulators (azathioprine/6-mercaptopurine), and inflix
imab.45,46 “We’re lucky in terms of UC and aminosalicylate  
therapy that the vast majority of patients tolerate these drugs 
extremely well, and their side-effect profile is really very favor-
able,” Kane said.

Illness-Related Factors
Illness-related factors that may affect adherence in UC patients  
include the severity, extent, and duration of disease; frequency, 
intensity, and duration of flare-ups; and the type and severity of 
complications. Rubin et al. found that among 363 UC patients 
with no history of colorectal surgery, the proportion of patients 
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currently taking 5-ASA agents was greater in those who had 
suffered from UC for fewer than 10 years than in those with  
disease of longer duration.25 The median duration of disease 
among patients on 5-ASA therapy was 7 years compared with  
12 years in those not receiving 5-ASA agents (P < 0.001). The 
likelihood of current 5-ASA use was not related to extent of 
disease.25

In contrast, a potential impact of disease extent on adherence 
was demonstrated in a study of 94 patients with quiescent UC.7 
When patients were stratified by extent of disease, a significant 
trend toward non-adherence in those with less extensive disease 
was observed (P = 0.02) (Figure 7).7 Having a diagnosis of left-
sided UC was significantly associated with non-adherence on 
univariate analysis, whereas logistic regression found that having 
a recent colonoscopy and having a greater extent of disease were 
positively associated with adherence.7 Summarizing these data, 
Kane commented, “The more disease you had, the more likely 
you were to be adherent. So, if you had pancolitis versus just 
proctitis, maybe you’re more motivated to take your medicine 
because more of your colon is sick.”

A relationship between a more complicated disease course in 
IBD and better medication-taking behavior has been observed in 
other studies. Bernal et al. found significantly better adherence 
among 214 IBD patients with a more complicated disease course 
as characterized by steroid dependency, steroid refractoriness, 

need for infliximab, hospitalization, or surgery (P = 0.02).47 In 
a prospective study of 153 IBD patients, Sewitch et al. noted a 
decreased risk of overall non-adherence in patients with active 
disease, longer duration of disease, and prescribed steroids.15 
These findings reinforce the observation that a less complicated 
disease course in IBD tends to be associated with worse medica-
tion-taking behavior.47

Patient-Related Factors
The patient-physician relationship, as well as individual and  
psychosocial characteristics, may have a strong influence on 
adherence.14 Factors associated with non-adherence in UC 
patients include age, full-time employment, history of taking  
more than 4 concomitant medications, male gender, new patient 
status, psychiatric comorbidity, and single status.9,15,48 Patient 
beliefs and perceptions that have been identified as reasons 
for non-adherence by UC patients include denial of illness and 
inability to see the need for medication during periods of symp-
tom remission.9 However, data regarding the relationships of 
these factors with non-adherence have been inconsistent and 
remain inconclusive.15,16

The Patient-Physician Relationship
The role of psychosocial characteristics and the physician-patient 
relationship in determining non-adherence was evaluated in a 
prospective study involving 153 IBD patients.15 Non-adherence 
to medication was assessed 2 weeks after an office visit dur-
ing which patients’ psychosocial characteristics and patient-
physician discordance were evaluated. Discordance was mea-
sured by a questionnaire assessing the physicians’ and patients’ 
perceptions of the patients’ health status and of the clinic visit. 
Questionnaires were completed independently by both the physi-
cians and patients immediately after an office encounter.15

As in other studies of IBD patients, non-adherence was found 
to be high (41%), with 33% of patients unintentionally non-
adherent to medication and 15% intentionally non-adherent.15 
Overall, patients who were not psychologically distressed were 
at higher risk for non-adherence than were distressed patients 
(Figure 8).15 Moreover, the discordance between the patient and 
physician regarding their perceptions of the patient’s clinical 
status and of the clinical visit was an important influence on  
adherence.15 Poor or ineffectual patient-physician dialogue, as 
reflected by higher patient-physician discordance, was found  
to increase the risk of intentional non-adherence in all patients, 
as well as the risks of overall and unintentional non-adherence 
in psychologically nondistressed patients.15 These results sup-
port the belief that adherence depends on effective patient- 
physician dialogue. “When the quality of the relationship is good,”  
Sewitch explained, “the adherence is better. What I tend to  
think is going on is that patients feel understood and that their 
problem is understood. Perhaps there’s more negotiation that’s 
going on.”
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■■  The Complexity of Adherence in IBD
Non-adherence is a multifactorial problem, with complex rela-
tionships between demographic, psychologic, and medication 
variables influencing medication-taking behavior. In order to 
identify factors predictive of 5-ASA non-persistence in UC 
patients, Kane et al. retrospectively studied 3,574 UC patients 
in whom 5-ASA therapy had been initiated between October 
2002 and September 2004.49 Consistent with previous estimates 
of non-adherence in this population,15 1,530 (42.8%) patients 
did not refill their 5-ASA prescription at 3 months. Seven of 15 
variables investigated were independently associated with non-
persistence, underscoring the multifactorial and complex nature 
of adherence (Figure 9). The most significant factors predicting 
non-persistence at 3 months were psychiatric history and copay. 
Glucocorticoid use and rectal 5-ASA use in the 12 months prior 
to the index date were significantly associated with a decreased 
risk of not refilling, whereas age and endoscopy within 12 
months of the index date were not significant predictors.49

In their cross-sectional study of 326 IBD patients involved in 
the Manitoba IBD Cohort Study, Ediger et al. found a number of 
potential obstacles to adherence in this population.23 As men-
tioned previously, the most frequently cited self-reported obstacle 
to adherence was cost (25%), followed by side effects (13%), 
unpleasant associations with medication (13%), uncertainties 
about the effectiveness of the medication (12%), and forgetfulness 
(10%).23 Adherence decreased as the number of obstacles to medi-
cation use increased, a relationship observed in both men and 
women. Another finding consistent across genders was the likeli-
hood of patients with high interpersonal agreeableness to report 
higher levels of adherence than of those with low agreeableness. 
This finding, consistent with that of Sewitch et al.,15 highlights 
the importance of the patient-physician relationship and agree-
ment for adherent behavior.15,23

An additional finding of interest from these data was that  
several specific predictors of adherence differed significantly 
among men and women. For example, full-time employment pre-
dicted low adherence only in men, whereas younger age predicted 
low adherence only in women.23 The importance of such gender 
interactions in determining adherence requires further study.

■■  Strategies for Increasing Adherence in UC Patients

Although a variety of interventions to improve adherence have 
been proposed, there are no accepted, fully effective strategies 
in widespread clinical use.3 Many strategies that have been used 
are primarily unidimensional in nature20 and offer only limited 
long-term improvements in “real-world” settings.9 Given that the 
factors that determine adherence are interrelated and potentially 
influence each other, interventions that target only 1 factor may 
not be optimal.20

Interventions to improve adherence have ranged from simple 
adjustments in the medication regimen to complex multi
disciplinary interventions aimed at improving communication 

between patients and physicians.4 Common strategies used to 
improve dose regimens have been effective in some patients and 
include using pill boxes to organize daily doses, simplifying the 
regimen to once-daily dosing, and using cues to remind patients 
to take their medications.4,11 Educational interventional strategies 
such as individual and/or group counseling sessions, with or 
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without written materials, have improved adherence in patients 
with various chronic diseases.4 While some behavioral interven-
tions such as repeated assessment of medication use with feed-
back appear to be effective, other methods (e.g., directly observed 
therapy, specialized packaging, and cognitive behavioral therapy) 
have not been shown to enhance adherence significantly.4

Although commonly seen as a patient problem, non-adherence  
must be addressed on several levels, including the patient, the pro-
vider, and the health care system.16 Patients need the knowledge,  
attitude, and skills to follow a prescribed regimen appropriately. 
To that end, multidisciplinary efforts to explain the use of medi-
cations, provide continuing education, monitor the treatment 
regimen, minimize side effects, and remind and motivate patients 
to adhere are important patient interventions.20

The provider also plays a critical role in adherence to therapy, 
with the physician-patient relationship known to have a signifi-
cant effect on adherence.10,15,16 The patient should believe in the 
physician, as well as in the value of the treatment assigned for 
his or her problem.10 “I think implied in the relationship,” Rubin 
said, “is that there’s going to be some mutually agreed-upon goals 
and that you’re both going to do your part to reach them. What 
is missing often in the dialogue is a statement of what those goals 
are, which often falls by the wayside in a busy practice.”

Adherence can be encouraged by open communication 
between patient and physician, with patients allowed ample time 
to discuss concerns and ask questions.9 On the simplest level, 
physicians should always ask about adherence to medication.16 To 
establish a good therapeutic relationship, physicians should use 
open-ended questions and an appropriate tone and not underesti-
mate or overestimate the patient’s level of understanding.9 “I think 
we need to make it our responsibility to ask our patients: ‘What 
do you think about this? Is this going to be possible for you? Is 
this reasonable?’” Rubin said. The patient should be encouraged 
to express his or her beliefs, fears, and expectations regarding 
adherence, and, when possible, the physician could custom-
ize the medication regimen in accordance with the patient’s  
wishes.10,11 According to Kane, “You have to be able to simplify 
it for the patient and work within their lifestyle, their education 
level, their understanding, and their comfort zone.”

Lastly, health care delivery systems and policy organizations 
can provide the kind of supportive environment that facilitates 
effective interventions to promote adherence.3,16 For example, 
providing support to build a multidisciplinary team and allow the 
collective effort of other health care professionals (e.g., pharma-
cists, nurses) can offer the social support and patient satisfaction 
with care that can improve adherence. Comprehensive pharmacy 
care programs have been shown to improve medication adher-
ence in several chronically ill populations, including depressed 
patients50 and elderly patients with hypertension and/or hyper
cholesterolemia.3 Health care systems can also provide reporting 
and tracking systems that will better enable providers to monitor 
patient adherence.16 Interactive computer-based disease manage-

ment programs can provide online support to the patient,51,52 
encouraging them to continue taking medications, while at the 
same time collecting patient information on a large scale to track 
patient outcomes based on side effects, adherence, cost, and effec-
tiveness. Additionally, and whenever possible, coverage plans, 
generic formulations, and refill requirements should be leveraged 
to remove financial barriers to adherence.3,16 A health plan needs 
to consider the impact of higher copay levels or other benefit 
designs on patient access to medications. Some health plans have 
begun to consider alternative approaches to formulary manage-
ment, such as eliminating copayments altogether for chronic 
disease states such as diabetes.53

■■  Conclusions

Non-adherence is a prevalent problem in chronic disease states, 
with typical adherence rates of approximately 50%. In keeping 
with these estimates, 40% of patients with quiescent UC have 
been found to be adherent with maintenance therapies. Non-
adherence can significantly affect disease outcomes and cost in a 
number of chronic conditions. The risk of maintaining remission 
was 89% among adherent patients compared with 39% among  
non-adherent patients. Moreover, it is possible that non- 
adherence with maintenance 5-ASA therapy leads to a greater 
risk of CRC and higher overall costs of care for UC.

Adherence to medication is complex and multifactorial. Patient- 
and disease-related characteristics that have been shown to affect 
adherence in UC patients include disease extent and duration, 
full-time employment, male gender, new patient status, patient-
physician discord, and single status. Patient beliefs and percep-
tions (e.g., denial of illness, inability to recognize the need for 
medication during disease remission) can also affect adherence. 
In contrast, recent data indicate that treatment-related factors 
such as daily dose, regimen, and formulation do not significantly 
influence adherence in this population. Moreover, studies in UC 
patients demonstrate that the impact of dose regimen diminishes 
over time. Other potential barriers to adherence include the cost 
of medications and patients’ fears of adverse effects.

Efforts to improve adherence should involve not only the 
patient, but also the provider and health care delivery systems. 
Patient-education efforts should address the rationale for the use 
of medications, as well as a discussion of potential side effects. 
For UC patients, knowledge and discussion of rationale sup-
porting persistence, such as recent data regarding agents that 
have a potential chemoprotective benefit, may encourage persis-
tence, even during periods of quiescence. The patient-physician 
relationship is critical in encouraging adherence, particularly 
with respect to education, open communication, and agreement 
regarding the value of the assigned treatment. Finally, health care 
delivery systems may support improved adherence by encour-
aging the participation of multidisciplinary teams, providing  
reporting and tracking systems, and eliminating financial  
barriers where possible.
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1.	 Which of the following accurately 
describes medication persistence?
a.	 Measured by a time metric
b.	 Implies a paternalistic  

relationship with the physician
c.	 Is used interchangeably with the 

term “adherence”
d.	All of the above

2.	 Examples of unintentional, or  
involuntary, non-adherence include
a.	 deciding not to take a medication 

due to cost constraints.
b.	discontinuing medication in 

response to feeling better.
c.	 not taking medication due to  

forgetfulness.
d.	all of the above.

3.	 Indirect methods of measuring  
medication adherence include
a.	 serum drug/metabolite levels.
b.	prescription refill rates.
c.	 biologic markers.
d.	all of the above.

4.	 General patterns of non-adherence 
include
a.	 discontinuing medication  

completely.
b.	 taking doses at inappropriate  

intervals.
c.	 overconsuming medication.
d.	all of the above.

5.	 Which of the following statements 
regarding non-adherence is/are true?
a.	 Average non-adherence rates are 

estimated to range from 20% to 
50%.

b.	Non-adherence rates tend to be 
higher for short-term therapies 
than for long-term therapies.

c.	 Medication persistence among 
patients with chronic conditions 
tends to be stable over the first  
2 years of disease.

d.	All of the above.

6.	 Clinical trials in ulcerative colitis 
(UC) patients have demonstrated  
an association of medication  
non-adherence with the following 
outcomes: 
a.	 Increased rate of disease  

recurrence
b.	 Increased colectomy
c.	 Increased hospitalization rate
d.	All of the above

7.	 Which of the following statements 
regarding medication persistence in 
UC patients is/are true?
a.	 Mesalamine dose is not a critical 

determinant of persistence. 
b.	The transition from acute to 

chronic therapy that occurs around 
3 months is a critical period for 
determining degree  
of prescription loss.

c.	 Patients with extensive disease may 
be more adherent than  
those with proctitis.

d.	All of the above.

8.	 Patient characteristics that have  
been linked to non-adherence in  
UC include
a.	 single status.
b.	psychiatric comorbidity.
c.	 history of more than  

4 concomitant medications.
d.	all of the above.

9.	 A recent study examining the  
patient-physician relationship in 
inflammatory bowel disease (IBD)  
patients demonstrated that 
a.	 psychologically distressed  

patients are at higher risk of  
non-adherence than are  
nondistressed patients.

b.	patient-physician discordance  
does not influence adherence.

c.	 effective patient-physician  
dialogue is an important  
determinant of adherence.

d.	all of the above.

10.	Which of the following factors have 
been cited by IBD patients to be 
obstacles to medication adherence?
a.	 Cost
b.	Fear of medication adverse effects 
c.	 Uncertainties about the effective-

ness of their medication
d.	All of the above

11.	A recent study demonstrated that the 
most significant factors determining 
non-persistence with 5-ASA therapy 
in UC patients at 3 months were
a.	 dose, dosage formulation, and dose 

regimen.
b.	 endoscopy within 12 months and 

age.
c.	 psychiatric history and copay.
d.	married status, glucocorticoid use, 

and rectal 5-ASA use.

12.	The largest analysis of predictors of 
treatment adherence for IBD recently 
demonstrated that 
a.	 the likelihood of adherence 

decreased as the number of patient-
reported obstacles to medication 
use increased.

b.	 specific predictors of adherence 
differed between men and women.

c.	 patients with high interpersonal 
agreeableness have higher levels of 
adherence than do those with low 
agreeableness.

d.	all of the above.

13.	Interventions to improve adherence 
should involve
a.	 patients.
b.	providers.
c.	 health care delivery systems.
d.	all of the above.

14.	Which of the following is/are an 
important strategy for improving 
adherence in UC patients?
a.	 Specialized packaging
b.	Encouraging open communication 

between patients and physicians
c.	 Directly observed therapy
d.	All of the above

15.	Health care delivery systems may  
promote adherence by
a.	 providing reporting and tracking 

systems.
b.	 encouraging multidisciplinary team 

involvement.
c.	 leveraging coverage plans to  

eliminate financial barriers.
d.	all of the above.

Posttest Worksheet: The Challenge of Compliance and Persistence: Focus on Ulcerative Colitis 
(If you’re not completing this activity online, record your posttest answers on the posttest answers/evaluation form.)
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