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Abstract: Gout is the most common form of inflammatory arthritis and is a considerable burden 

to patients and health care systems worldwide. Despite its clinical, economic, and social impact, 

patient persistence and adherence to prescribed urate-lowering therapies (ULT), ranging from 

20% to 70%, is considered to be among the poorest of all chronic conditions. The majority of 

gout patients consequently receive suboptimal benefits of their prescribed pharmacotherapies. 

As gout is associated with several comorbidities along with an increased risk of premature 

mortality, achieving improved outcomes through adherence to ULT is crucial. Adherence to 

medication is complex and multidimensional and includes a combination of treatment-, patient-, 

and physician-related factors. This review explores the factors related to ULT adherence with the 

overall aim of helping health care providers better understand the barriers to adherence. Several 

interventions targeting pharmacists, nurses, and patients are being investigated to improve adher-

ence. Furthermore, enhanced awareness and understanding of the need to treat-to-target in order 

to improve patient outcomes is needed among health care professionals. Greater understanding of 

the multidimensional nature of non-adherence can help physicians to treat gout more effectively 

and empower patients to improve self-management of this long-term disease.
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Introduction
Gout is the most common form of inflammatory arthritis in the general population and 

is a considerable burden for both the patient and health care system.1,2 Unfortunately, 

this burden is likely to worsen due to the increasing prevalence of gout in Western 

countries. For example, a UK-based study in which the prevalence and incidence of gout 

was estimated for each calendar year from 1997 to 2012 registered a 63.9% increase in 

prevalence and a 29.6% increase in incidence over the 15-year period.3 Furthermore, 

data from the USA show that the prevalence of gout has risen in the recent decades in 

individuals over the age of 65 years, while it is relatively stable among younger age 

groups. The increase in prevalence is highest among those over the age of 75 years, 

where it has increased from ~20 per 1,000 to around 65 per 1,000.1

Gout can be considered to be a systemic disease caused by the accumulation of 

monosodium urate crystals in tissues that induce inflammation.4 Effective treatment of 

gout is important, not only to improve the negative impact it has on patient quality of life 

and use of health care resources,5,6 but also because gout is associated with an increased 

risk of premature mortality.7,8 The presence of tophi in gout patients has been associated 

with a greater risk of mortality, largely due to cardiovascular (CV) causes.7 A 2017 

study showed that even patients with a duration of gout ,10 years are at increased risk 

of death from both non-CV and CV causes.8 Monosodium urate deposition can occur 
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in tissues when serum urate (sUA) levels exceed 6.8 mg/dL 

(.405 µmol/L) or even lower in the presence of favorable 

conditions,9 and may result in gout flares, tophi formation, and 

structural damage to joints.10 Long-term management of gout 

is based on maintaining sUA below a target level of 6 mg/dL 

(,360 µmol/L) to enhance crystal dissolution.11,12

Adherence to prescribed medication is important to the 

management of chronic diseases, including gout, as obvi-

ously long-term drug effectiveness is substantially compro-

mised by patient non-adherence.13 For gout, achieving the 

optimal therapeutic target of sUA requires concerted efforts 

to increase adherence to urate-lowering therapies (ULT). 

However, most studies on the matter have reported very low 

rates of adherence to ULT among patients with gout. The 

provision of effective therapy is further limited by the fact 

that only ~50% of patients with gout are either being con-

sulted for gout or under treatment with ULT.3 Consequently, 

there is considerable interest in optimizing treatment and 

management of gout at the patient, community, and national 

levels. One key intervention is to actively advocating better 

adherence to ULT.

Defining adherence to therapy
The World Health Organization defines adherence to long-term 

therapy as “the extent to which a person’s behavior–taking 

medication, following a diet, and/or executing lifestyle changes, 

corresponds with agreed recommendations from a health care 

provider” (Figure 1).14 Such a definition places strong empha-

sis on the patient’s agreement to prescriber recommenda-

tions and that patients need to be active partners with health 

care professionals.15 Non-adherence includes “failing to fill 

prescriptions, delaying prescription fills, reducing the strength 

of the dose taken, and reducing the frequency of administra-

tion. It can also include the failure to keep appointments or 

to follow recommended lifestyle or dietary changes.”15

Factors affecting adherence
Measuring adherence to therapy is not necessarily straightfor-

ward, and a number of methods, including both indirect and 

direct approaches, have been proposed (Table 1). A common 

indirect approach involves subjective rating of adherence 

using patient and prescriber questionnaires. However, such 

methods are often inaccurate as patients may not report their 

actions or behavior in relation to adherence objectively, 

consistently, or correctly.16,17

The 8-item Morisky Medication Adherence Scale has 

recently been used to monitor medication adherence, but 

was found to not be useful in discriminating patients who 

were or were not achieving the recommended target of sUA; 

nevertheless, it was able to identify patients who failed to 

comprehend the need for long-term ULT.18 In such patients, 

targeted education and support to improve coping mecha-

nisms may be beneficial.

Objective methods, such as counting remaining dosage 

units, pill counts, and electronic monitoring systems (phar-

macy data, medical records, and medication event monitoring 

system), attempt to overcome some of the limitations of 

subjective methods, but may be either too expensive for 

routine use, or may capture incomplete information.19 In this 

regard, the medication possession ratio, that is, the number of 

doses filled by the pharmacist divided by the number of days 

in a predefined period, has been used to quantify adherence 

to gout therapy.20 Biochemical measurements using nontoxic 

biological markers is a direct approach to assess adherence 

behaviors as it can provide more objective evidence that a 

patient has taken a dose of the medication.21 However, the 

feasibility of such an approach may limit its practical utility 

Figure 1 The five dimensions of poor adherence.
Notes: Adapted from world Health Organization. Adherence to long-term 
therapies. evidence for action. Available from: http://www.who.int/chp/knowledge/
publications/adherence_report/en/.14

Abbreviation: wHO, world Health Organization.

Table 1 Methods used to measure adherence to gout therapy

Indirect methods
•	 Patient questionnaires
•	 Physician questionnaires
•	 Morisky Medication Adherence Scale
Direct methods
•	 Counting dosage units
•	 Pill counts
•	 Pharmacy data
•	 Medical records
•	 Medication event monitoring system
•	 Biochemical measurements
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due to variability in diet, absorption, and rate of excretion. 

Regardless of how adherence to therapy is measured, it is clear 

that non-adherence remains a major problem to be overcome 

in the long-term management of many chronic conditions.

Social/economic factors
Social support, including from family, friends, or caregiv-

ers, can be an important factor in assisting patients to adhere 

to medication regimens. Patients with social support often 

show improved adherence to prescribed treatments. In 

contrast, negative social/economic factors, such as unstable 

living environments, lack of adequate access to health care, 

limited financial resources, high costs of medication, and 

difficult schedules at work, have been associated with poor 

adherence.14

The economic costs of increased urate and gout are sig-

nificant; for 1 year following diagnosis of gout in patients 

aged .65 years, direct cost associated with either gout or 

increased sUA levels was US$876 (5.9%) of the total health 

costs registered in the period (2005); this was mainly related 

to inpatient care (57.6%). A very high sUA level ($9 mg/dL) 

was associated with an additional US$3,103 in regression-

adjusted total 12 months all-cause health care costs and 

US$276 in regression-adjusted 12 months gout-related costs, 

compared with a low sUA level (,6 mg/dL).6,22 A recent 

Canadian study of patients with incident gout aged $66 years 

examined their 5-year total health care costs. It reported 

that patients with gout (CA$44,297) incurred a significantly 

higher average health care cost compared with gout-free 

patients (CA$33,965), for an incremental cost of CA$10,332 

(95% CI: CA$9,617– CA$11,039; p,0.01).23

Health care system-related factors
The physician–patient relationship is an important aspect 

related to the health care system that can greatly affect 

adherence to therapy. It is obvious that empathy between the 

prescriber and the patient can encourage the patient, aiding 

increased adherence to treatment. At the same time, lack of 

communication on the benefits and need for treatment, as 

well as precise instructions on taking the medication and 

its adverse events, can negatively influence adherence. It is 

also clear that costs, reimbursement issues or lack thereof, 

as well as prescriber incentives in some settings may greatly 

impact adherence.14

Condition-related factors
These are factors associated with illness-related burdens 

that the patient must face. In many conditions, adherence 

to treatment often decreases over the long term. This is 

especially true of conditions, such as well-controlled gout 

where the patient has few or no symptoms. This reinforces 

the need for the patient to have adequate knowledge of their 

condition and the possible consequences if adequate treat-

ment is not provided.14

Therapy-related factors
The most prominent therapy-related factors are linked to the 

difficulty in adhering to the prescribed treatment regimen 

and its duration. In addition, failure of previous treatment, 

as well as repeated changes in the treatment regimen, may 

be associated with low adherence. Moreover, the possible 

side effects of therapy must not be overlooked as they cause 

patients to discontinue their medication or take it in a manner 

that is not in accordance with that prescribed.14

Patient-related factors
Such factors include knowledge, attitudes, beliefs, and 

expectations that the patient has toward a particular therapy. 

If patients lack knowledge about the disease and why ade-

quate treatment is needed, they may have poor medication 

adherence.24 Similarly, a perceived lack of interest in treat-

ment of the condition and substance abuse may be related to 

reduced adherence to therapy.25 Forgetfulness, psychological 

anxiety, possible adverse effects of medication, and negative 

concerns about the perceived efficacy of treatment can also 

influence treatment adherence.14

Patient-related non-adherence may be non-intentional 

or intentional. The UK National Institute for Health and 

Care Excellence defines these as follows: “Unintentional 

non-adherence occurs when the patient wants to follow the 

agreed treatment but is prevented from doing so by barriers 

that are beyond their control. Intentional non-adherence 

occurs when the patient decides not to follow the treat-

ment recommendations.”26 Unintentional non-adherence 

involves aspects, such as the lack of capacity or resources, 

for example, when patients have not understood prescribing 

instructions and/or the consequences of not taking their 

medication, when they cannot afford co-payment costs, or 

whenever they find it difficult to schedule, administer, or 

remember to take their treatment. Intentional non-adherence 

involves an unwillingness to take a medication based on the 

person’s perceptions of that treatment and their lack of moti-

vation or desire to initiate and continue it. In some patients, 

psychiatric issues, such as depression, cognitive restraints, 

low or lacking office visits, and a poor relationship with the 

prescriber, may also contribute to greater non-adherence to 
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therapy. Prescribers thus need to have a better understanding 

of patient-related factors that can dispose to either intentional 

or unintentional non-adherence and attempt to overcome 

these barrier to adherence.

Adherence in other chronic diseases
Good adherence is most commonly defined as the percentage 

of patients who take at least 80% of their prescribed medica-

tion, although this cutoff value may be up to 90% in some 

investigations.27 Unfortunately, poor adherence is a primary 

reason for the suboptimal clinical benefits of pharmacother-

apy in many diseases.28 In general, adherence is believed to 

be highest in the management of human immunodeficiency 

virus infection and cancer, indicating that disease serious-

ness is a major motivating factor for patients to take their 

medication as prescribed.29 While it is sensible to presume 

that more seriously ill patients would be more adherent to 

medication, at least 1 study has reported that patients with 

cancer on long-term oral treatment exhibit non-adherence 

comparable with that of the general patient population.30 

Treatment adherence rates and related issues in several dis-

eases are briefly overviewed below by way of example.

Non-adherence to treatment for hypertension is a well-

documented cause of poor control of blood pressure and 

development of “pseudo-resistant” hypertension. Published 

estimates of the prevalence to antihypertensive therapy vary 

widely, with rates of non-adherence ranging from 3% to 

up to 65%,31 using biochemical screening, 25% of patients 

are either totally or partially non-adherent to treatment.32 

Unsurprisingly, the highest prevalence of partial and total 

non-adherence was among patients who had inadequate 

control of hypertension.33

In type 2 diabetes, despite the well-known benefits of 

targeted antihyperglycemic therapy on organ damage and 

mortality, recommended targets are achieved by ,50% 

of patients and are frequently associated with suboptimal 

adherence.27,34 As for other pathologies, the reasons for 

non-adherence are multifactorial and include patient age, 

perception and duration of disease, complexity of therapeutic 

regimen, psychological comorbidities and tolerability, and 

cost of treatment.27

In rheumatoid arthritis (RA), adherence ranges from 50% 

to 80%.19 Patients appear to be more adherent to biologic 

disease-modifying anti-rheumatic drugs (DMARDs) and par-

enteral administration, in contrast to oral and nonbiological 

DMARDs. Patient education programs (eg, self-efficacy strat-

egies, information about RA therapy, and strategies for cop-

ing) have been shown to increase adherence to therapy.25

Adherence in gout
A number of methods have been used to assess adherence in 

gout, including electronic prescription records, self-reporting 

measures, and laboratory results.35 However, regardless of 

the method used to measure adherence, it is unequivocal that 

medication adherence is suboptimal and remains a therapeutic 

challenge. Overall, adherence rates vary widely, from 20% to 

70%,19 and are possibly among the worst for any medication for 

chronic disease. Adherence during the first year of drug therapy 

in seven chronic conditions, including hypertension (72.3%), 

hypothyroidism (68.4%), diabetes mellitus (65.4%), seizure 

disorders (60.8%), hypercholesterolemia (54.6%), and osteo-

porosis (51.2%), were all better than for gout (36.8%).12

A systematic review showed that less than half of 

patients (10%–46%) appeared adherent to ULT.35 In a large 

study of 4,166 patients initiating ULT, over half (56%) 

were non-adherent; predictors for non-adherence included 

age ,45 years, fewer comorbidities, no previous office 

visits for gout before ULT initiation, and prior administra-

tion of non-steroidal anti-inflammatory agents within the 

last year.36

Studies worldwide have confirmed that adherence to ULT 

is low (Table 2). A study using a large primary care database 

in the UK (the Clinical Practice Research Datalink [CPRD]) 

with health information on ~8% of the general population, 

61% of patients were found to be either non-adherent (18%) 

or partially adherent (43%) to ULT.14 Similar results have 

been reported using a pharmacy claims database in Ireland, 

where 45.5% and 35.3% of patients initiating ULT were 

adherent at 6 and 12 months, respectively.20 In addition, a 

large retrospective study in Israel showed that only 17% 

were adherent to allopurinol,37 while in Italy, only 3.2% of 

patients remained adherent to allopurinol after 1 year.38 In a 

gout-oriented rheumatology practice in Australia, failing to 

reach target sUA was almost always due to non-adherence.39 

Finally, a recent population-based cohort study from Sweden 

of 7,709 gout patients confirmed that long-term adherence 

was poor.40 Within 1 year after first diagnosis of gout, only 

32% of patients had received ULT. Moreover, of those initiat-

ing ULT, 75% did not persist with the treatment during the 

first 2 years. The study also reported that age ,50 years and 

lack of comorbidities were associated with non-persistence 

to ULT.

Barriers to adherence in gout
Improving adherence to ULT requires overcoming treat-

ment-, patient-, and physician-related barriers. These are 

depicted in Figure 2. 
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Table 2 Summary of studies worldwide on adherence to ULT

Author 
(reference)

Country No of 
patients

Notes Main finding

Kuo et al,3 2015 UK 115,608 Reference year 2012 40% of patients were found to 
be adherent or partially adherent 
to ULT

McGowan et al,20 
2016

ireland 34,634 Adherence was defined as continued use of 
therapy with no periods exceeding a refill gap 
of .63 days

45.8% and 22.6% of patients were 
adherent at 6 and 12 months, 
respectively

Zandman-Goddard 
et al,37 2013

israel 7,644 Drug adherence .80% 17% were adherent to allopurinol 
over a 2-year period

Mantarro et al,38 
2015

italy 3,727 $80% days covered considered adherent 3.2% of patients remained adherent 
to allopurinol after 1 year

Dehlin et al,40 2017 Sweden 7,709 Age ,50 years, lack of comorbidities, and “normal 
kidney function” or “end-stage kidney failure” 
were associated with non-adherence with ULT

Of patients starting ULT, only 25% 
were adherent within 2 years

Abbreviation: ULT, urate-lowering therapies.

Treatment-related factors 
There are several treatment-related factors that affect adher-

ence, including posology, tolerability, and potency. With 

regard to posology, once-daily ULT (such as febuxostat, 

benzbromarone, or lesinurad) would likely be favored by 

patients over those that require multiple daily doses as in the 

case of probenecid and allopurinol (if prescribed at .300 

mg/day), which may thus promote greater adherence. In 

addition, continual dose adjustment required for some ULT 

to achieve the desired clinical effect may be a painstaking 

Figure 2 Barriers and facilitators of adherence to chronic gout medications.
Abbreviation: QoL, quality of life.
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process that discourages adherence. It is clear that ULT that 

are better tolerated will likely be associated with improved 

adherence to therapy.

Physicians should also consider that the relative potency 

of ULT may be a risk of inducing gout flares, which may 

represent a limitation in terms of adherence. This is relevant 

since some studies have suggested that poor adherence to 

ULT may be associated with the risk of acute gout flares when 

initiating therapy, as well as with poor response, continued 

attacks of acute gout, suboptimal dosing, and intolerance to 

allopurinol.20 Accordingly, education and information on the 

risk of initial flares and implementation of adequate measures, 

such as prophylaxis and early control of acute inflammation, 

may be useful to avoid discontinuation of ULT.

Adherence to ULT, considering both allopurinol and 

febuxostat, has been studied in the large, real-life observa-

tional study, CACTUS, involving 3,079 patients with gout.41 

Appropriate adherence was observed in 92% and 82% of 

patients on febuxostat and allopurinol, respectively. Inter-

vention was likely associated with the increase in adherence, 

which can be considered adequate with both medications.

Patient-related factors
One of the most important patient-related factors is the lack 

of understanding by health care providers, and as a conse-

quence, gout can become chronic in patients if left untreated/

undertreated.42 Some patients may view gout attacks as being 

only inconvenient and that they have no adverse effects 

on their overall health, and thus seek only pain relief and 

dietary control.42 However, taking a medication requires 

patients to fill prescriptions for a prescribed medication and 

to understand how to take the medication; they also need the 

knowledge of how the medication fits into overall disease 

management.43

Additional barriers include concerns about cost and side 

effects of therapy, forgetfulness, the belief that gout did 

not warrant any long-term treatment and doubts about its 

effectiveness, pill size and difficulty in swallowing, and a 

lack of adequate information.44-46 Undoubtedly, at least in 

some settings, financial concerns may be related to non-

adherence as patients must obviously have the resources to 

pay for their medication, in addition to the motivation and 

self-management skills to take it on a regular basis.

Prescription of ULT from a nonspecialist, compared with 

rheumatologists or nephrologists, is also a predictor of poor 

adherence.47 It may be that if patients are not made aware of 

the risk of gout flares, a subsequent flare may lead to greater 

non-adherence. Patients should thus be clearly instructed that 

lowering sUA levels to target is the only means of avoiding 

future risk of gout flares, which may, therefore, be a major 

motivating factor to adhere to therapy.

Overcoming patient-related barriers to better adherence 

also requires identification of motivators for persisting on 

therapy, including the prevention of both gout flares and 

pain.45 Furthermore, patients may report that ULT gives them 

the opportunity to eat certain preferred foods in moderation 

without flares, and that integrating ULT into their everyday 

routine was a successful approach.45 The latter is important 

as it would help to minimize non-intentional adherence. 

Accordingly, improving patient self-management skills while 

providing patient education would appear to be two critical 

areas of intervention.

Physician-related factors
The CPRD link study in the UK demonstrated that not only 

was patient adherence to therapy low, but ULT agents were 

also underprescribed.3 Among prevalent gout patients, only 

49% were being consulted explicitly for gout or treated with 

ULT; of these, 38% received ULT. In addition, only 18.6% of 

incident gout patients were receiving ULT within 6 months 

of diagnosis, which increased to 27.3% at 12 months. Nev-

ertheless, it is worthwhile highlighting that even in the UK, 

the prescription rate for ULT is highly variable in different 

settings, ranging from 0% to 100%.48 This failure to initiate 

or intensify therapy according to evidence-based guidelines 

is increasingly being acknowledged as a phenomenon that 

contributes to inadequate management of chronic conditions 

and is referred to as clinical inertia.

Physicians often complain that they are unfamiliar with 

both current guidelines and management of gout;49 they do 

not usually aim for a specific sUA target or regularly monitor 

levels of sUA,50 and prescribe standard doses of medication 

instead of tailored prescriptions, which may not be adequate 

for a number of patients.51

Quality of care indicators are the important quality 

improvement initiatives for guiding physicians in the clini-

cal care and management of patients with gout.52 However, 

in a UK-based study of physician adherence, one-quarter 

to one-half of all patients eligible for at least one of the 

validated quality of care indicators were subject to possible 

prescribing error, suggesting that inappropriate prescribing 

practices are widespread in patients with gout.53 A study 

undertaken in general practitioners identified specific knowl-

edge gaps and discrepancies between illness perceptions 

and stated clinical practice behavior that may compromise 

patient management in primary health care.54 Accordingly, 
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both holistic assessment and patient education are funda-

mental to addressing individual risk factors that can help to 

improve adherence to therapy. Undoubtedly, greater physi-

cian education is needed to reach this goal. It must be realized 

that in some settings, due to cost considerations, physicians 

may have prescribing limitations in terms of choice of drug 

and that patients have difficulty in accessing health care, 

limiting the ability of prescribers to treat patients.

Overcoming the barriers to better 
adherence to ULT
Several types of interventions have been investigated for 

their potential to improve adherence to ULT. It should be 

emphasized that both a treat-to-target strategy and the Euro-

pean League Against Rheumatism have considered patient 

education to be an overarching principle of gout therapy.11,12 

It is thus crucial that health care providers inform and prop-

erly educate patients to enhance adherence. Figure 3 outlines 

the factors identified as associated with good adherence in 

patients using ULT for gout.

Pharmacist-based interventions
Goldfien et al presented the results of a pilot study examin-

ing the efficacy of a pharmacist-based, telephone-driven 

program, including educational materials in which sUA of 

at least 6 mg/dL was achieved and maintained in .80% of 

subjects.55 The benefits of pharmacist-led care are being 

further investigated in the Randomized Evaluation of an 

Ambulatory Care Pharmacist-Led Intervention to Optimize 

Urate Lowering Pathways study, wherein gout patients 

newly initiating allopurinol are being randomized to either 

pharmacist-led intervention or usual care.56

Nurse-based interventions
Nurse-delivered intervention has also been successfully 

used to show that patients can successfully meet treatment 

goals.57 After showing a positive effect (ie, .90% of patients 

at sUA target) in a proof of concept study,57 the effective-

ness of nurse-led intervention in the long term was further 

confirmed by Abhishek et al.24 The study investigators 

evaluated the persistence and adherence to ULT in primary 

care at 5 years after an initial nurse-led treatment of gout 

in 100 patients. In the 75 patients who returned completed 

questionnaires, the 5-year persistence to ULT was 90.7%; of 

those with sUA measurements available, the mean level was 

292.8 µmol/L (4.93 mg/dL). These results suggest that initial 

treatment combined with individualized patient education 

and involvement in treatment decisions results in excellent 

adherence to ULT.

Patient-targeted interventions
In 2013, an analysis of gout patient education resources 

concluded that critical information on prophylaxis of acute 

flares during ULT initiation and titration, and treating sUA 

to target, was not present in at least 60% of patient-targeted 

materials.58 Moreover, about one-third of materials were 

above the average reading level of rheumatology patients. 

Fields et al published the results of a multidisciplinary 

patient education and monitoring program for gout patients.59 

After 12 months, on a scale of 1 (most) to 5 (least), scores 

of #3 were given by 84.6% of subjects with regard to the 

usefulness of the overall program in understanding and 

managing gout. Thus, patient education programs can be 

considered to be effective in increasing patients’ knowledge 

of the disease. However, much work remains to provide 

patients with adequate resources that can positively influence 

adherence to therapy.

Technology-based interventions
Given the increasing reliance and utilization of mobile 

devices and the Internet, a self-management eTool has 

recently been proposed with a number of potentially use-

ful characteristics, such as education, monitoring sUA, 

Figure 3 Factors identified as associated with good adherence in patients using 
ULT for gout.
Abbreviation: ULT, urate-lowering therapies.
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and reminders for medication.60 Such tools will certainly 

provide valuable resources for a selected group of patients. 

Finally, a number of mobile applications are available that 

may aid in the management of gout.61 However, at present, 

there is only one app that includes all current recommendations 

to assist in patient self-management, even if some features 

must be activated manually.61 The development of specific 

mobile apps, therefore, represents another area that can help 

to empower successful self-management of gout, even if 

underdeveloped at present.

Conclusion
Gout is becoming more prevalent and is associated with an 

increased number of comorbidities and risk of premature 

mortality. Given that well-tolerated and highly effective treat-

ments are available, they should be properly prescribed. ULT 

are currently underprescribed and are associated with poor 

patient adherence, which is considered to be predominantly 

due to lack of patient education by the prescribing physician,51 

as well as misconceptions about treatment expectations, tar-

gets, and outcomes. While many efforts to improve adherence 

have been centered on patient education and support using a 

variety of approaches,62 health care professionals also need 

to be aware that both patient and physician education are 

needed to bridge existing gaps and improve patient outcomes 

through better adherence to treatment.

Acknowledgments
The authors have received editorial assistance from Argon 

Healthcare International. Editorial assistance was supported 

by Menarini International Operations Luxemburg S.A. 

Author contributions
Both authors have substantially contributed to conception 

and design of the paper, drafted and revised it critically for 

important intellectual content, approved the final version for 

submission, and agreed to be accountable for all aspects of 

the work in ensuring that questions related to the accuracy 

or integrity of any part of the work are appropriately inves-

tigated and resolved.

Disclosure
FPR has received fees as advisor or speaker from Grünenthal, 

Menarini, and Spanish Foundation for Rheumatology, and 

investigation grants from Spanish Foundation for Rheuma-

tology and Cruces Rheumatology Association. GD received 

fees as an advisor or speaker for Menarini. The authors report 

no other conflicts of interest in this work.

References
 1. Roddy E, Zhang W, Doherty M. The changing epidemiology of gout. 

Nat Clin Pract Rheumatol. 2007;3(8):443–449.
 2. Smith E, Hoy D, Cross M, et al. The global burden of gout: estimates 

from the Global Burden of Disease 2010 study. Ann Rheum Dis. 2014; 
73(8):1470–1476.

 3. Kuo CF, Grainge MJ, Mallen C, Zhang W, Doherty M. Rising burden 
of gout in the UK but continuing suboptimal management: a nationwide 
population study. Ann Rheum Dis. 2015;74(4):661–667.

 4. Whelton A, Macdonald PA, Zhao L, Hunt B, Gunawardhana L. Renal 
function in gout: long-term treatment effects of febuxostat. J Clin 
Rheumatol. 2011;17(1):7–13.

 5. Khanna PP, Nuki G, Bardin T, et al. Tophi and frequent gout flares 
are associated with impairments to quality of life, productivity, and 
increased healthcare resource use: results from a cross-sectional survey. 
Health Qual Life Outcomes. 2012;10:117.

 6. Trieste L, Palla I, Fusco F, et al. The economic impact of gout: a sys-
tematic literature review. Clin Exp Rheumatol. 2012;30(4 Suppl 73): 
S145–S148. 

 7. Perez-Ruiz F, Martinez-Indart L, Carmona L, Herrero-Beites AM, 
Pijoan JI, Krishnan E. Tophaceous gout and high level of hyperuri-
caemia are both associated with increased risk of mortality in patients 
with gout. Ann Rheum Dis. 2014;73(1):177–182.

 8. Vincent ZL, Gamble G, House M, et al. Predictors of mortality in people 
with recent-onset gout: a prospective observational study. J Rheumatol. 
2017;44(3):368–373. 

 9. Desideri G, Castaldo G, Lombardi A, et al. Is it time to revise the 
normal range of serum uric acid levels? Eur Rev Med Pharmacol Sci. 
2014;18(9):1295–1306. 

 10. Tausche AK, Jansen TL, Schroder HE, Bornstein SR, Aringer M, 
Müller-Ladner U. Gout–current diagnosis and treatment. Dtsch Arztebl 
Int. 2009;106(34–35):549–555.

 11. Kiltz U, Smolen J, Bardin T, et al. Treat-to-target (T2T) recommenda-
tions for gout. Ann Rheum Dis. 2016;76(4):632–638.

 12. Richette P, Doherty M, Pascual E, et al. 2016 updated EULAR evidence-
based recommendations for the management of gout. Ann Rheum Dis. 
2017;76(1):29–42.

 13. Briesacher BA, Andrade SE, Fouayzi H, Chan KA. Comparison of drug 
adherence rates among patients with seven different medical conditions. 
Pharmacotherapy. 2008;28(4):437–443. 

 14. WHO. Adherence to long-term therapies. Evidence for action. Avail-
able from: http://www.who.int/chp/knowledge/publications/adher-
ence_report/en/. Accessed April 16, 2018.

 15. Higuera L, Carlin CS, Anderson S. Adherence to disease-modifying 
therapies for multiple sclerosis. J Manag Care Spec Pharm. 2016;22(12): 
1394–1401. 

 16. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity 
of a self-reported measure of medication adherence. Med Care. 1986; 
24(1):67–74.

 17. Spector SL, Kinsman R, Mawhinney H, et al. Compliance of patients 
with asthma with an experimental aerosolized medication: implications 
for controlled clinical trials. J Allergy Clin Immunol. 1986;77(1 Pt 1): 
65–70.

 18. Tan C, Teng GG, Chong KJ, et al. Utility of the Morisky Medication 
Adherence Scale in gout: a prospective study. Patient Prefer Adherence. 
2016;10:2449–2457. 

 19. de Achaval S, Suarez-Almazor ME. Improving treatment adherence 
in patients with rheumatologic disease. J Musculoskelet Med. 2010; 
27(10):1691476.

 20. McGowan B, Bennett K, Silke C, Whelan B. Adherence and persis-
tence to urate-lowering therapies in the Irish setting. Clin Rheumatol. 
2016;35(3):715–721. 

 21. Vitolins MZ, Rand CS, Rapp SR, Ribisl PM, Sevick MA. Measuring 
adherence to behavioral and medical interventions. Control Clin Trials. 
2000;21(5 Suppl):188S–194S.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/chp/knowledge/publications/adherence_report/en/


Therapeutics and Clinical Risk Management 2018:14 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

801

improving adherence to gout therapy

 22. Wu EQ, Patel PA, Yu AP, et al. Disease-related and all-cause health 
care costs of elderly patients with gout. J Manag Care Pharm. 2008; 
14(2):164–175.

 23. Fischer A, Cloutier M, Goodfield J, Borrelli R, Marvin D, Dziarmaga A. 
The direct economic burden of gout in an elderly Canadian population. 
Rheumatol. 2017;44(1):95–101. 

 24. Abhishek A, Jenkins W, La-Crette J, Fernandes G, Doherty M. Long-
term persistence and adherence on urate-lowering treatment can be 
maintained in primary care-5-year follow-up of a proof-of-concept 
study. Rheumatology (Oxford). 2017;56(4):529–533.

 25. Hill J, Bird H, Johnson S. Effect of patient education on adherence to 
drug treatment for rheumatoid arthritis: a randomized controlled trial. 
Ann Rheum Dis. 2001;60(9):869–875.

 26. NICE. Medicines adherence: involving patients in decisions about pre-
scribed medicines and supporting adherence. Clinical guideline CG76. 
Available from: https://www.nice.org.uk/guidance/cg76/resources/
medicines-adherence-involving-patients-in-decisions-about-prescribed-
medicines-and-supporting-adherence-pdf-975631782085 (Accessed 
April 18, 2018).

 27. Garcia-Perez LE, Alvarez M, Dilla T, Gil-Guillén V, Orozco-Beltrán D. 
Adherence to therapies in patients with type 2 diabetes. Diabetes Ther. 
2013;4(2):175–194. 

 28. Dunbar-Jacob J, Erlen JA, Schlenk EA, Ryan CM, Sereika SM, 
Doswell WM. Adherence in chronic disease. Annu Rev Nurs Res. 2000; 
18:48–90.

 29. Hugtenburg JG, Timmers L, Elders PJ, Vervloet M, van Dijk L. 
Definitions, variants, and causes of nonadherence with medication: a 
challenge for tailored interventions. Patient Prefer Adherence. 2013;7: 
675–682.

 30. Nilsson JL, Andersson K, Bergkvist A, Björkman I, Brismar A, Moen 
J. Refill adherence to repeat prescriptions of cancer drugs to ambulatory 
patients. Eur J Cancer Care (Engl). 2006;15(3):235–237.

 31. Vrijens B, Vincze G, Kristanto P, Urquhart J, Burnier M. Adherence to pre-
scribed antihypertensive drug treatments: longitudinal study of electroni-
cally compiled dosing histories. BMJ. 2008;336(7653):1114–1117.

 32. Tomaszewski M, White C, Patel P, et al. High rates of non-adherence 
to antihypertensive treatment revealed by high-performance liquid 
chromatography-tandem mass spectrometry (HP LC-MS/MS) urine 
analysis. Heart. 2014;100(11):855–861.

 33. NHLBI. Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure. Available from: https://www.nhlbi.nih.gov/files/docs/
guidelines/jnc7full.pdf (Accessed April 18, 2018).

 34. Cramer JA. A systematic review of adherence with medications for 
diabetes. Diabetes Care. 2004;27(5):1218–1224. 

 35. De Vera MA, Marcotte G, Rai S, Galo JS, Bhole V. Medication adher-
ence in gout: a systematic review. Arthritis Care Res (Hoboken). 2014; 
66(10):1551–1559.

 36. Harrold LR, Andrade SE, Briesacher BA, et al. Adherence with 
urate-lowering therapies for the treatment of gout. Arthritis Res Ther. 
2009;11(2):R46.

 37. Zandman-Goddard G, Amital H, Shamrayevsky N, Raz R, Shalev V, 
Chodick G. Rates of adherence and persistence with allopurinol therapy 
among gout patients in Israel. Rheumatology (Oxford). 2013;52(6): 
1126–1131.

 38. Mantarro S, Capogrosso-Sansone A, Tuccori M, et al. Allopurinol 
adherence among patients with gout: an Italian general practice database 
study. Int J Clin Pract. 2015;69(7):757–765.

 39. Corbett EJ, Pentony P, McGill NW. Achieving serum urate targets in 
gout: an audit in a gout-oriented rheumatology practice. Int J Rheum 
Dis. 2017;20(7):894–897.

 40. Dehlin M, Ekstrom EH, Petzold M, Strömberg U, Telg G, Jacobsson 
LT. Factors associated with initiation and persistence of urate-lowering 
therapy. Arthritis Res Ther. 2017;19(1):6.

 41. Richette P, Flipo RN, Patrikos DK. Characteristics and management of 
gout patients in Europe: data from a large cohort of patients. Eur Rev 
Med Pharmacol Sci. 2015;19(4):630–639. 

 42. Chia FL. Poorly controlled gout: who is doing poorly? Singapore Med 
J. 2016;57(8):412–414. 

 43. Nasser-Ghodsi N, Harrold LR. Overcoming adherence issues and other 
barriers to optimal care in gout. Curr Opin Rheumatol. 2015;27(2): 
134–138.

 44. Harrold LR, Mazor KM, Velten S, Ockene IS, Yood RA. Patients 
and providers view gout differently: a qualitative study. Chronic Illn. 
2010;6(4):263–271.

 45. Singh JA. Facilitators and barriers to adherence to urate-lowering 
therapy in African-Americans with gout: a qualitative study. Arthritis 
Res Ther. 2014;16(2):R82.

 46. Spencer K, Carr A, Doherty M. Patient and provider barriers to effec-
tive management of gout in general practice: a qualitative study. Ann 
Rheum Dis. 2012;71(9):1490–1495.

 47. Solomon DH, Avorn J, Levin R, Brookhart MA. Uric acid lowering 
therapy: prescribing patterns in a large cohort of older adults. Ann 
Rheum Dis. 2008;67(5):609–613.

 48. Kuo CF, Grainge MJ, Mallen C, Zhang W, Doherty M. Eligibility for 
and prescription of urate-lowering treatment in patients with incident 
gout in England. JAMA. 2014;312(24):2684–2686. 

 49. Vaccher S, Kannangara DR, Baysari MT, et al. Barriers to care in gout: 
from prescriber to patient. J Rheumatol. 2016;43(1):144–149.

 50. Annemans L, Spaepen E, Gaskin M, et al. Gout in the UK and Ger-
many: prevalence, comorbidities and management in general practice 
2000–2005. Ann Rheum Dis. 2008;67(7):960–966.

 51. Rees F, Hui M, Doherty M. Optimizing current treatment of gout. Nat 
Rev Rheumatol. 2014;10(5):271–283.

 52. Mikuls TR, MacLean CH, Olivieri J, et al. Quality of care indicators 
for gout management. Arthritis Rheum. 2004;50(3):937–943.

 53. Mikuls TR, Farrar JT, Bilker WB, Fernandes S, Saag KG. Subopti-
mal physician adherence to quality indicators for the management of 
gout and asymptomatic hyperuricaemia: results from the UK General 
Practice Research Database (GPRD). Rheumatology (Oxford). 2005; 
44(8):1038–1042.

 54. Spaetgens B, Pustjens T, Scheepers LEJM, Janssens HJEM, van der 
Linden S, Boonen A. Knowledge, illness perceptions and stated clinical 
practice behaviour in management of gout: a mixed methods study in 
general practice. Clin Rheumatol. 2016;35(8):2053–2061.

 55. Goldfien RD, Ng MS, Yip G, et al. Effectiveness of a pharmacist-based 
gout care management programme in a large integrated health plan: 
results from a pilot study. BMJ Open. 2014;4(1):e003627. 

 56. Coburn BW, Cheetham TC, Rashid N, et al. Rationale and design of 
the randomized evaluation of an Ambulatory Care Pharmacist-Led 
Intervention to Optimize Urate Lowering Pathways (RAmP-UP) Study. 
Contemp Clin Trials. 2016;50:106–115. 

 57. Rees F, Jenkins W, Doherty M. Patients with gout adhere to curative 
treatment if informed appropriately: proof-of-concept observational 
study. Ann Rheum Dis. 2013;72(6):826–830. 

 58. Robinson PC, Schumacher HR Jr. A qualitative and quantitative 
analysis of the characteristics of gout patient education resources. Clin 
Rheumatol. 2013;32(6):771–778. 

 59. Fields TR, Rifaat A, Yee AM, et al. Pilot study of a multidisciplinary 
gout patient education and monitoring program. Semin Arthritis Rheum. 
2017;46(5):601–608.

 60. Fernon A, Nguyen A, Baysari M, Day R. A User-centred approach to 
designing an eTool for gout management. Stud Health Technol Inform. 
2016;227:28–33. 

 61. Nguyen AD, Baysari MT, Kannangara DR, et al. Mobile applications 
to enhance self-management of gout. Int J Med Inform. 2016;94: 
67–74.

 62. Aung T, Myung G, FitzGerald JD. Treatment approaches and adher-
ence to urate-lowering therapy for patients with gout. Patient Prefer 
Adherence. 2017;11:795–800.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.nice.org.uk/guidance/cg76/resources/medicines-adherence-involving-patients-in-decisions-about-prescribed-medicines-and-supporting-adherence-pdf-975631782085
https://www.nice.org.uk/guidance/cg76/resources/medicines-adherence-involving-patients-in-decisions-about-prescribed-medicines-and-supporting-adherence-pdf-975631782085
https://www.nice.org.uk/guidance/cg76/resources/medicines-adherence-involving-patients-in-decisions-about-prescribed-medicines-and-supporting-adherence-pdf-975631782085
https://www.nhlbi.nih.gov/files/docs/guidelines/jnc7full.pdf
https://www.nhlbi.nih.gov/files/docs/guidelines/jnc7full.pdf


Therapeutics and Clinical Risk Management

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/therapeutics-and-clinical-risk-management-journal

Therapeutics and Clinical Risk Management is an international, peer-
reviewed journal of clinical therapeutics and risk management, focusing 
on concise rapid reporting of clinical studies in all therapeutic areas, 
outcomes, safety, and programs for the effective, safe, and sustained 
use of medicines. This journal is indexed on PubMed Central, CAS, 

EMBase, Scopus and the Elsevier Bibliographic databases. The 
manuscript management system is completely online and includes a 
very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

Therapeutics and Clinical Risk Management 2018:14submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

802

Perez-Ruiz and Desideri

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com/therapeutics-and-clinical-risk-management-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 


