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ABSTRACT
Introduction: Gout is commonly associated
with low adherence rates, thus limiting the
effectiveness of treatment. Nevertheless,
informed and empowered patients may be more
likely to achieve high adherence. We intend to
demonstrate that adherence in clinical practice
may reach that achieved in clinical trials.
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Methods: This was a transversal study within
an inception cohort of patients with gout
prospectively followed up. Patients were
informed at entrance in the cohort of outcomes,
targets, and means to implement for successful
treatment. Adherence was evaluated through
electronic medication possession ratio (MPR)
for urate-lowering medication and oral medications for hypertension, diabetes, and hyperlipidemia for comparison. Factors associated
with nonadherence, and the relation between
nonadherence and serum urate levels while on
treatment were analyzed.
Results: Data were retrieved from 336 patients,
who showed a mean MPR of 87.5%, with 82.1%
of patients showing MPR C 0.8. Rates of
adherence for hypertension, hyperlipidemia,
and diabetes were quite similar (88%, 87%, and
83%, respectively), although MPR [ 0.8 was
significantly lower for oral medications for diabetes. Adherence was lower, but nevertheless
quite fair, during the first year of follow-up, and
increasing over time. Active follow-up and
comorbidity were associated with good adherence, and adherence and long-term follow-up
were associated with higher rates of achieving
serum urate within therapeutic target.
Conclusion: Patients with gout show high rates
of adherence if empowered. Active follow-up
and comorbidity are associated with high rates
of adherence. Adherence is strongly associated
with higher rates of achievement of therapeutic
serum urate target.
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Key Summary Points
Adherence to treatment in gout is
commonly low, declining with time on
prescription.
Patient education initially is associated
with high rates of adherence and low rates
of loss to clinical follow-up.
Failure of treatment due to nonadherence
is associated with increase burden of
disease and costs, whereas improving
adherence is cost-effective.

16.7% at month 3, 10% at month 6, and an
abysmal 3.2% at month 12 [5].
Barriers to adherence are diverse, from prescribers who may mistrust patients to patients
who feel stigmatized by the diagnosis [6].
Patients with chronic conditions are to be supported, not blamed [7], as empowerment of
patients participating in clinical trials generally
leads to very high rates of adherence both during the trial and in the longer term after its
completion [8].
In this study we sought to demonstrate the
impact of patient education and patient
empowerment on follow-up on adherence rates
to ULT in routine clinical practice, and to assess
whether these were similar to that reported for
randomized clinical trials [9].

METHODS
DIGITAL FEATURES
This article is published with digital features,
including a summary slide, to facilitate understanding of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13109675.

INTRODUCTION
Gout is considered a chronic disease and is the
most common cause of inflammatory arthritis
in adults. Effective control of gout will likely
require long-term, if not life-long, prescription
of medications [1]. Therefore, adherence to
long-term medication, namely urate-lowering
therapy (ULT), is essential for effective control
of gout as nonadherence is associated with both
poorer clinical outcomes and increased costs
[2].
Overall adherence rates for several chronic
diseases are lower than 50%, and are associated
with poor health outcomes and increased costs,
with significant pharmacoeconomic implications [3]. Gout is considered a paradigmatic
example of nonadherence [4]. For example, the
rate of adherence to allopurinol in a developed
country was reported to be 45.9% at month 1,

Design
This was a transversal study within a nested
cohort of patients with gout who are prospectively followed up. This study was conducted in
accordance with the Helsinki Declaration. Data
were retrieved from a gout clinical database that
is approved by the local ethics committee
(Cruces University Hospital Ethics and Investigation Committee), with informed-signed permission from patients or relatives if appropriate.
Population
Patients with a scheduled follow-up visit from
January 2, 2016 to December 24, 2019 and with
a prescription for ULT were selected for inclusion in the cohort. The attendance record of all
patients at clinic appointments was captured
prospectively including lost to follow-up.
Patients with a follow-up of less than 3 months
were not included.
The rheumatology program is located in a
hospital-based facility in a university hospital
with a reference population close to half a million people at the time of the study.
At cohort inception, the investigator (FPR)
gave the patients and caregivers, if appropriate,
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information on the diagnosis, severity of the
disease, proposed targets (flares, serum urate
levels), timeline of outcomes (flares, tophi), as
well as specific interventions (medications for
urate-lowering, prophylaxis, and flares). Such
information was reinforced during clinical visits
in the first year of therapy, typically at 3, 6, and
12 months of follow-up, but no further contact
was provided to patients between scheduled
clinical visits. The number of visits is usually
two per year during the second year, and once a
year thereafter (twice for patients with severe
disease or complex patients). The patients were
unaware of the existence of a tracking system
for adherence, although they were informed
afterwards if needed after data were obtained.
Variables and Statistical Analysis
General data (age, sex, comorbid conditions,
previous treatment) along with gout-related
variables (time from onset, number of flares in
the previous year, number of joints ever
involved, X-ray results, treatments and doses
prescribed for gout, baseline and follow-up
serum urate) are systematically obtained at
entry into the cohort (first clinical visit). Therapeutic target serum urate (sUA) was considered
to be below 0.36 mmol/L (less than 6 mg/dl)
[10]. Diabetes, hypertension, and hyperlipidemia were defined as per definitions at the
time of cohort entry or being prescribed specific
medications for each of them. Previous cardiovascular event was defined as in the Anti-Platelet Trialist Collaboration (APTC) definitions
[11]. Significant alcohol intake was considered
when
consumption
exceeded
15 g/day.
Comorbidity was evaluated using the Kaiser
Permanente pyramid strata that are provided by
the Health Department in the electronic file of
the patients [12]. Patients classified into the
highest stratum were considered as complex
patients.
Adherence was assessed using information
retrieved from government-provided electronic
pharmacy databases that covered more than
98% of the population and is expressed as the
medication possession ratio (MPR). MPR C 0.80
is considered to be good, fair for values ranging

from 0.60 to 0.79, and low if values are less than
0.60. The electronic system shows an alarm
signal in the prescription panel for patients
whose medications have an MPR \ 0.80 of the
prescribed dose. MPR data are expressed as the
average prescribed dose during the previous
year of prescription, excluding in-hospital care
periods if they occurred within the Basque
Country. The treatment of patients who die or
live outside the Basque Country cannot be
retrieved in the system. Adherence was determined primarily for patients who were prescribed urate-lowering medications, but also
antihypertension treatments, oral hypoglycemic medications for diabetes, and lipidlowering agents as a comparison.
Analysis of adherence data was determined
at the time of scheduled follow-up visits and
also at the following time periods: 1st, 2nd, 3rd
year of follow-up and beyond 3 years of followup. Multivariable models were constructed to
determine factors associated (p \ 0.2) with an
MPR \ 0.8. Statistical analysis was performed
using the statistical package SPSS23.

RESULTS
There were 358 patients who had scheduled
follow-up clinic appointments during the total
observation period. Of these, 11 died (treatment
data no longer available in the electronic file)
and nine had no MPR data because of their
place of residence outside the Basque Country,
leaving a total of 336 patients with follow-up
data during the study period that fulfilled criteria for inclusion. The diagnosis of gout was
based on microscopy of synovial fluid samples
from joints or material aspirated from tophi in
78.5% of patients, on ultrasound specific findings in 14.9%, and based on clinical manifestations alone in 6.6%. Less than 50% of all
patients had ever been prescribed any uratelowering medication before baseline visit at
rheumatology.
The baseline characteristics of the overall
cohort are shown in Table 1. Twenty-seven
(8.0%) patients did not attend the scheduled
clinic visits and were lost to follow-up. Loss to
follow-up occurred more frequently during the
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Table 1 General characteristics of the patients
Variable

All (N = 336)

MPR ‡ 0.8 (N = 276)

MPR < 0.8 (N = 60)

Age (years)

62.2 ± 14.2

62.7 ± 14.2

59.6 ± 14.7

0.125

Sex (% male)

89.6

91.7

84.0

0.091

Time from onset (years)

7. ± 8.3

7.2 ± 8.6

7.7 ± 6.7

0.721

Complex patients (%)

23.8

27.2

4.54

0.072

Polyarticular (%)

41.1

43.9

38.0

0.520

Subcutaneous tophi (%)

40.8

39.8

46.7

0.326

Follow-up (months)

45.7 ± 53.8

46.9 ± 54.7

34.8 ± 48.5

0.115

Flares per year

4.2 ± 5.9

4.5 ± 6.1

4.2 ± 5.0

0.774

No previous ULT (%)

46.6

46.1

49.2

0.961

Ethanol [ 15 g/day (%)

27.0

27.6

24.1

0.589

Hypertension (%)

64.1

66.4

53.4

0.062

Diabetes (%)

19.4

19.9

17.2

0.649

Hyperlipidemia (%)

58.8

57.6

51.0

0.539

Previous CV event (%)

37.3

37.9

34.5

0.619

Lost to follow-up (%)

8.0

4.7

23.3

\ 0.001

sUA \ 6 mg/dl (%)

87.5

90.9

71.6

\ 0.001

first year (17/126, 13.5%) than during the 2nd
or 3rd year of follow-up (5/92, 5.4%) or beyond
the 3rd year (5/118, 4.2%), results being statistically significant (p \ 0.01). Nonattendance at
scheduled visits was far more common in nonadherent patients than for those who adhered
to ULT (23.3% vs 4.7% respectively).
Overall adherence to treatment at the time
of evaluation was 87.5% for ULT (median 92.5,
interquartile range 84–98), while it was good
(MPR [ 0.8) in 82.1%, fair (MPR 0.6–0.79) in
11.0%, and poor (MPR \ 0.6) in 6.8%. Adherence to ULT was in general very high, and
similar to that for medications prescribed for
hypertension (224 patients, 66.7%) and hyperlipidemia (131, 39%), but substantially higher
than that for oral medications for diabetes (47
patients, 14%), as shown in Fig. 1. Good
adherence seemed to be associated in bivariate
analysis (Table 1) with aging, male gender,
longer time of follow-up, taking medications for

p

hypertension, attending scheduled visits, and
patient’s complexity. sUA in therapeutic target
(less than 6 mg/dl) was associated in bivariate
analysis (data not shown) with good adherence,
time from onset, polyarticular joint involvement from onset, time on follow-up, male
gender, lower baseline sUA, and presence of
chronic kidney disease (CKD).
Analysis of adherence rates at 1 year, 2 years,
and beyond 2 years of follow-up revealed that
74.6%, 87%, and 86.4% of patients, respectively, achieved MPR [ 0.8, which were significantly different for the latter years compared to
year 1 (Fig. 2).
Multivariable regression analysis showed
that presence of comorbidity, attending scheduled visits, and male gender are independently
and statistically associated with good adherence, while adherence and time on follow-up
are statistically associated with reaching target
sUA \ 6 mg/dl (Tables 2 and 3).
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Fig. 1 Adherence for oral medications prescribed, measured as MPR, at the time of evaluation for urate-lowering (Gout),
hypertension (HT), hyperlipidemia (HL), and diabetes. *p \ 0.05 compared to other medications

Fig. 2 Adherence for urate-lowering medication (Gout) as MPR (%) and percentage of patients showing MPR [ 0.8
during sequential strata of follow-up time

DISCUSSION
Adherence to treatment is universally associated
with optimal patient outcomes for all chronic
diseases. In this prospective cohort, we
demonstrate that high adherence rates are
achievable in carefully managed clinical cohorts
which are strongly associated with optimal
achievement of sUA targets of below 6.0 mg/dl.

The high rates of adherence are a consequence
of several factors, as explained below in limitations, but are at least partially due to strong
patient engagement and empowerment though
education and suggest that the adaption of
these in routine clinical practice may lead to
better patient outcomes in gout.
Two recent systematic reviews and metaanalyses examining the rate of adherence in
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Table 2 Multivariable regression for adherence MPR [ 0.8
Variables for MPR > 0.8

Beta (unadjusted)

p

Beta (adjusted)

Age

– 0.049

0.497

– 0.012

0.850

Gender (male)

– 0.139

0.023

– 0.141

0.016

Complexity

0.117

0.063

0.138

0.019

Hypertension

0.053

0.451

0.046

0.500

Time on follow-up

0.026

0.669

0.060

0.332

– 0.279

0.000

– 0.269

\ 0.001

Loss to follow-up

p

Table 3 Multivariable regression analysis for achieving sUA target of below 6 mg/dl
Variables for sUA < 6 mg/dl

Beta (unadjusted)

p

Beta (adjusted)

p

Gender (male)

0.008

0.906

- 0.023

0.737

Time from onset

0.035

0.665

0.058

0.394

– 0.045

0.528

- 0.017

0.797

Polyarticular

0.002

0.984

0.034

0.612

CKD

0.081

0.330

0.019

0.779

Previous ULT

- 0.007

0.917

0.013

0.847

Previous CV event

- 0.047

0.564

0.19

0.778

Time on follow-up

0.129

0.068

0.179

0.008

Adherence MPR [ 0.8

0.191

0.005

0.225

0.001

SUA at baseline

sUA serum urate, CKD-Epi equation \ 60 ml/mIn, CV cardiovascular

gout mostly coincide in reporting low adherence as MPR or proportion of days covered, with
an average of 42%, ranging from 17% to 83.5%,
47% of patients being adherent [13], and MPR
44%, ranging from 17% to 78%, 46% of patients
being reported as adherent [14]. Therefore,
adherence to treatment is to be considered poor
in patients with gout.
Adherence rates differ depending on populations included: single centers and prospective
cohorts show higher rates of adherence than
those retrieved from administrative databases
[13, 14]. Although some authors have found no
difference in adherence among countries [14],
others have concluded that data from Oceania
and Asia show higher adherence rates [13]. In
fact, mean adherence to ULT measured with

MPR and using a health insurance database in
Japan has been shown to be over 80% for
allopurinol and benzbromarone [15], twofold
that reported for Europe or the USA using similar databases [13].
Our data suggest that patients who are
prospectively followed up show high adherence
rates and close to 90% patients reach sUA
therapeutic target. Poor adherence for ULT is
associated with poorer clinical outcomes as sUA
levels are a surrogate for gout outcomes [16, 17].
Different factors may influence adherence.
Our patients showed a similarly high MPR for
other oral medications compared with ULT. Our
patients are older and commonly show multiple
comorbid conditions, variables that have been
described to be associated with increased
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adherence compared to otherwise healthy
individuals and youngsters [18]. Other factors
influencing adherence include cultural [15] and
behavioral ones [19].
Our study shows that patients were persistent on follow-up with 92% of patients attending scheduled visits with a high rate of
adherence, increasing during long-term followup whereas in other studies, adherence
decreased with long-term prescription [5, 20].
We observed that taking medications for
other comorbid conditions may help in
increasing adherence rates, as reported by others [18]. Availability of electronic MPR, corrected for in-hospital stay, and an alert signal in
the electronic prescription page may also help
to avoid mistreatment and nonadherence. Loss
to follow-up was associated with previous poor
adherence, while good adherence and time on
follow-up were strongly associated with reaching therapeutic sUA target.
Educational interventions show the highest
level of evidence for improving adherence in
chronic inflammatory diseases [21]. Other
interventions include pharmacist-led, telemedicine, and nurse-led interventions [22].
Interventions that increase rates of adherence
and therefore achievement of sUA therapeutic
targets and clinical outcomes are cost-effective
[9]. The initial nurse-led support has been
demonstrated to be associated with high longterm adherence even despite no further followup being implemented [8], supporting the
principle that adequate follow-up may improve
adherence and achievement of therapeutic sUA
target, as shown in this study.
Some limitations are inherent to the design
of the study: there is no control group to compare to; the intervention may not be limited to
educational issues but also the fact that assistance was being given in a third-level hospital
setting; and finally a good MPR does not always
mean that patients are taking medication, and
may overestimate adherence.

and routine follow-up. Adequate adherence is
associated with continuing follow-up, the presence of comorbid conditions, and with
increased rates of sUA within therapeutic target.
This can be easily interpreted: empower and
support patients, do not blame them, in order
to achieve high rates of adherence and better
patient outcomes.
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Adherence rates are high in clinical cohorts
empowered with modest educational support

Compliance with Ethics Guidelines. This
study was conducted in accordance with the
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Helsinki Declaration. Data were retrieved from a
gout clinical database that is approved by the
local ethics committee (Cruces University
Hospital Ethics and Investigation Committee),
with informed-signed permission from patients
or relatives if appropriate.
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