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Abstract
Objective: To describe beliefs of physicians and patients in primary and secondary care about urate-lowering therapy (ULT), to examine differen-
ces in physicians’ medication beliefs and to examine the association of physicians’ medication beliefs with the prescribed dosage of ULT, gout
outcomes and patients’ medication beliefs.

Methods: We conducted a cross-sectional study among rheumatologists and general practitioners (GPs) and their patients using ULT in The
Netherlands. All participants filled out the Beliefs About Medication Questionnaire (BMQ). Demographics of physicians were collected through
questionnaires. Patient and disease characteristics were collected through questionnaires and electronic medical records. Differences between
rheumatologists and GPs in the BMQ subscales Necessity and Concern and the necessity–concern difference (NCD) score were analysed by
two-sample t-tests. Multilevel analyses were performed to examine the association of physicians’ BMQ scores with the prescribed dosage of
ULT, gout outcomes (number of gout flares, serum urate) and patients’ BMQ scores.

Results: A total of 28 rheumatologists, 443 rheumatology patients, 45 GPs and 294 GP patients were included. The mean NCD scores were 7.1
(S.D. 3.6), 4.0 (S.D. 4.0), and 4.2 (S.D. 5.0) for rheumatologists, GPs and patients, respectively. Rheumatologists scored higher on necessity beliefs
[mean difference 1.4 (95% CI 0.0, 2.8)] and lower on concern beliefs [mean difference �1.7 (95% CI �2.7, �0.7)] compared with GPs. No associ-
ations between physicians’ beliefs and prescribed dosage of ULT, gout outcomes or patients’ beliefs were found.

Conclusion: Rheumatologists had higher necessity and lower ULT concern beliefs compared with GPs and patients. Physicians’ beliefs were
not related to prescribed ULT dosage and patient outcomes. The role of physicians’ beliefs in gout management in patients using ULT seems lim-
ited. Future qualitative research can provide more insights into physicians’ views of gout management.

Lay Summary
Gout is a painful disease that seems easy to treat. However, in real life, many patients do not reach their treatment goal with urate-lowering ther-
apy (ULT). We wanted to study the beliefs of rheumatologists and general practitioners (GPs) regarding ULT. These beliefs might influence how
rheumatologists and GPs treat their patients and how patients think about ULT. We also wanted to know whether these beliefs affected
patients’ beliefs or the outcome of their disease. Questionnaires about beliefs were sent to rheumatologists, GPs and their patients. Information
on the treatment of gout was collected from the electronic patient records. The results show that rheumatologists scored higher on necessity
beliefs and lower on concern beliefs compared with GPs. No relationship was found between the beliefs of rheumatologists and GPs and the
dosage of ULT medication they prescribed, the serum urate, the number of gout attacks or their patients’ beliefs. This means that the role of
beliefs of rheumatologists and GPs is limited in how they treat their gout patients. Further qualitative research can provide further information.
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Key messages

• Rheumatologists reported a greater need and fewer concerns for prescribing ULT compared with GPs.

• Physicians’ medication beliefs were not associated with the prescribed dosage of allopurinol, gout outcomes and patients’ beliefs.
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Introduction

Gout is the most common form of inflammatory arthritis,
with an estimated prevalence of 1.4% in the European popu-
lation [1]. It is caused by the deposition of monosodium urate
crystals within joints and soft tissue [1]. Urate-lowering ther-
apy (ULT) effectively lowers serum urate (SU) levels below
the proposed targets (<0.36 mmol/l, or in case of tophaceous
gout <0.30 mmol/l) [2, 3]. This results in the resolution of
gout symptoms and reduces the risk for recurrent gout flares
[2, 3]. In a clinical setting with nurse-led care, personalized in-
formation and a treat-to-target strategy, SU targets can be
reached in >90% of patients with gout [4]. However, despite
proven effectiveness, a large proportion of patients do not
reach SU targets in both primary and secondary care [5, 6],
resulting in recurrent flares, tophi and, consequently, a higher
disease burden for patients and societal costs [7].

Considerable attention has been paid to the barriers of ef-
fective treatment in patients with gout. Barriers that have
been reported are patients’ lack of knowledge of the disease
and the potential benefit of lifestyle adjustments and non-
adherence to ULT medication [8–10]. A small number of edu-
cational and behavioural intervention studies in patients with
gout addressed patients’ disease perceptions and were effec-
tive in improving knowledge on gout and adherence to ULT
medication [4, 11].

Less is known about the potential impact of physician-
related factors on the management of gout. Studies indicate
the presence of various healthcare-related barriers to gout
management, such as suboptimal guideline adherence, lack of
physician’s knowledge about gout and ULT medication and
underestimation of long-term gout complications [5, 6, 12].

Furthermore, at present, two different treatment strategies
are being used in clinical practice, i.e. treat to target and treat
to avoid symptoms. Although most guidelines advocate a
treat-to-target strategy, including the Dutch gout guidelines
for both primary and secondary care, the American College
of Physicians promotes a treat-to-avoid-symptoms strategy [3,
13–16]. However, solid proof on which treatment strategy is
superior is missing [13]. In the absence of a clear consensus
on the therapeutic strategy, the individual beliefs of physicians
can be a factor of importance in gout management.

According to the Theory of Planned Behaviour [17], physi-
cians’ beliefs towards medication can shape prescribing be-
haviour and, in turn, gout management. Health beliefs
models such as the Theory of Planned Behaviour [17] and the
necessity–concern framework [18] postulate that beliefs about
illness and medication can shape an individual’s intentions
and behaviour. Hence physicians’ beliefs towards ULT medi-
cation (i.e. the necessity for and concerns with ULT medica-
tion) may influence gout management, specifically prescribed
dosage of ULT.

Empirical findings about the relations between physicians’
medication beliefs, clinical management and patients’ beliefs
and outcomes are scarce and inconclusive [19–24].

A systematic review in low back pain (LBP) showed that
the attitudes and beliefs of the health professional were associ-
ated with the attitudes and beliefs of their consulting patients
with LBP. In addition, the attitudes and beliefs of healthcare
professionals (HCPs) were associated with clinical manage-
ment and guideline adherence [23]. Regarding cholesterol-
lowering medication, Foley et al. [24] showed that physicians’
attitudes and beliefs about hyperlipidaemia were associated

with the decision to increase the statin dose in high-risk
patients on lipid therapy. However, another study among
physicians, pharmacy staff and patients found no association
between HCPs beliefs about statins and patients’ statin beliefs
and their medication-taking behaviour [20]. In rheumatology,
only one study has examined the relations between physicians
(implicit and explicit) beliefs about DMARDs and the atti-
tudes and beliefs, medication taking behaviour and disease ac-
tivity of patients with RA and found no associations [18].
Considering the variety of gout treatment strategies in clinical
practice and the high non-adherence rates for ULT among
gout patients, insights into physicians’ beliefs about ULT and
whether these beliefs influence prescribed dosages of ULT is
warranted.

Therefore, the aim of this study was to describe the medica-
tion beliefs of physicians and patients in both primary and
secondary gout care, examine differences in beliefs between
rheumatologists and GPs and assess the association of physi-
cians’ medication beliefs with their prescribed dosages of
ULT, gout outcomes and their patients’ medication beliefs.

Patients and methods
Study design and participants

A cross-sectional study among physicians and their patients
with gout was conducted. Physicians and patients were
recruited simultaneously in the period May–December 2020.
The local ethical review board (CMO region Arnhem-
Nijmegen, dossier number: 2019-5268) exempted the study
from ethical approval since the study was not subject to the
Dutch Medical Research Involving Human Subjects act
(WMO). The study was approved by the internal review
board of the Sint Maartenskliniek, Nijmegen, The
Netherlands. All participants gave written informed consent.
The Strengthening the Reporting of Observational Studies in
Epidemiology checklist was used to ensure complete and
transparent reporting [25].

Participating physicians

All physicians (including trainees and physicians assistants) at
the rheumatology department of the Sint Maartenskliniek
Nijmegen and general practitioners (GPs) participating in the
Family Medicine practice-based research network (PBRN) in
the Nijmegen region were invited to participate. The PBRN
consists of 17 primary care practices with 75 GPs in the east
of the Netherlands (Nijmegen and surrounding area). There
were no additional eligibility criteria for physicians.

Participating patients

Retrospectively, patients (�18 years) with a clinical diagnosis
of gout according to the treating physician and use of ULT
were identified and extracted from the electronic medical re-
cord in both the Sint Maartenskliniek and the PBRN. To be
eligible, patients had to use ULT in the year prior to inclusion
and were still on ULT, were able to understand the Dutch lan-
guage and had no cognitive impairments.

Procedure and measures

Demographic characteristics and medication beliefs of physi-
cians and patients were collected by a questionnaire. Clinical
characteristics of the rheumatology patients were extracted
from the electronic medical record by the researchers. For GP
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patients, the data were provided by the PBRN network.
Questionnaires for all physicians (digital format) and patients
(paper-and-pencil format) from the rheumatology department
were sent by the researchers; questionnaires for GP patients
(paper-and-pencil format) were sent through their GP
practice.

Demographic and clinical characteristics

For the physicians, the following demographic characteristics
were collected by questionnaire: sex, age, years of working
experience, estimated hours of direct patient contact per week
and gout consultations per week. For the patients, sex, age
and number of self-reported flares over the past 3 months
were collected by questionnaire. GP patients were asked if
they were currently under treatment by a rheumatologist for
their gout.

From the electronic medical records, the following patient
data were extracted: latest ULT use, including type and dos-
age, latest available lab history on serum urate and renal func-
tion over the past 2 years and all known comorbidities.

Medication beliefs: Beliefs About Medicines

Questionnaire (BMQ)

To assess medication beliefs the BMQ, reflecting/quantifying
the underlying necessity–concern framework, was used [26].
The BMQ consists of a specific part regarding the medication
of interest (BMQ-specific) and a part about medications in
general (BMQ-general) [26]. The BMQ-specific consists of
two subscales, a necessity and concern scale, both with five
items. All items are scored on a 5-point Likert scale of 1
(strongly disagree) to 5 (strongly agree), resulting in a sum
score range of 5–25. The BMQ-general consists of two sub-
scales, a harm and an overuse scale, both with four items. All
items are scored on a 5-point Likert scale 1of (strongly dis-
agree) to 5 (strongly agree), resulting in a sum score range of
4–20.

In addition, the necessity–concern difference (NCD) score
can be derived from the BMQ-specific. For this score, the
concern score is subtracted from the necessity score (range
�20–20). A positive score reflects that the necessity score out-
weighs the concern score and a negative score reflects that the
concern score outweighs the necessity score.

Finally, four attitudinal profiles can be derived from the
BMQ-specific: acceptant, ambivalent, sceptic and indifferent
[27]. Respondents are classified into these attitudinal groups
according to the median cut-off score of the necessity and con-
cern subscales. The attitudinal profiles were calculated only
for physicians. For patients, the Dutch version of the BMQ
was used [28]. For physicians, an adapted version of the
BMQ was used [21]. Only complete BMQs were applicable
for analyses.

Statistical analyses

Descriptive statistics were used to describe participant charac-
teristics. For normally distributed data, means (S.D.s) were cal-
culated, otherwise medians and interquartile ranges (IQRs;
25th–75th percentile) were calculated. BMQ scores and atti-
tudinal profiles were grouped according to primary vs second-
ary care and described for both physicians and patients.

Differences between rheumatologists and GPs regarding the
BMQ subscales, necessity, concern, harm and overuse and the
NCD score were analysed by two-sample t-tests. Differences

in attitudinal groups between rheumatologists and GPs was
assessed by the chi-squared test.

Series of multilevel analyses were performed, as patient
data (level 0) was nested within physicians (level 1), to exam-
ine the association of physicians’ medication beliefs (i.e. neces-
sity and concern scores as independent variables) with the
following dependent variables: prescribed dosage of ULT
(measured as the maximum dosage of allopurinol, the most
common ULT) per patient, the latest SU levels in their
patients, patients’ necessity or concern score, the proportion
of patients who reached the SU target of <0.36 mmol/l and
the presence of gout flares (yes/no) in the past 3 months. To
perform the multilevel analyses with patients nested within
physicians, it was necessary that both responded in order to
be matched. Furthermore, only complete BMQs were in-
cluded in these analyses.

First, collinearity between potential physician-related and
patient-related covariates was assessed. Physicians’ age and
years of work experience had an r-value >0.7, therefore
only work experience was taken into further analyses. Next,
bivariate analyses were performed to determine which
physician-related (primary vs secondary care, sex, years of
work experience, hours of direct patient contact/week and
number of gout consults/week) and patient-related [age, sex,
diabetes mellitus, hypertension, renal failure and start ULT
past year (yes/no)] factors were associated with the necessity
or concern score of physicians. Covariates with a P-value
<0.157 (according Akaike information criterion [29]) were
included in their respective full adjusted multilevel models. A
linear multilevel model was used for the following continuous
dependent variables: dosage of allopurinol, SU level, patients’
necessity score and patients’ concern score, presenting the
unstandardized beta coefficient. A logistic multilevel model
was used for the following binary dependent variables: pro-
portion of patients who reached the SU target and the pres-
ence of gout flares (yes/no) in the past 3 months, presenting
the corresponding odds ratio (OR). Likelihood ratio tests
were used to assess multilevel model fit. For all models, a mul-
tilevel model with a random intercept for physician level
(patients nested within physicians) was deemed to be most
suitable. The intraclass correlation coefficient (ICC), which
quantifies the degree to which data at the lower level are cor-
related, is presented as well [30]. Post hoc analyses without
patients who received both GP and rheumatology care were
performed with the same full models.

No formal sample size calculation was made, as a conve-
nience sample was used. Data were analysed using Stata ver-
sion 17 (StataCorp, College Station, TX, USA).

Results
Characteristics of study participants

In Fig. 1, the study flow diagram of participants is presented.
In total, 111 physicians were invited to participate, 28/36
from the rheumatology department (78%), including 19 rheu-
matologists, 7 residents and 2 physician’s assistants and 45/
75 GPs (60%) from 16 of 17 general practices responded.
Their characteristics are described in Table 1.

In total, 443/1087 (40.8%) of the invited rheumatology
patients and 294/593 (49.6%) of the invited GP patients
responded. The patients’ characteristics are shown in detail in
Supplementary Table S1, available at Rheumatology
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Advances in Practice online. Most patients were male
(85.3% in rheumatology patients vs 88.1% in GP patients)
with a mean age of 68.3 years (S.D. 10.52) and 68.6 years
(S.D. 10.32) for rheumatology patients and GP patients, re-
spectively. There were no differences in relevant chronic

comorbidities between rheumatology patients and GP
patients.

Of the rheumatology patients, 25.7% reported one or more
flares in the previous 3 months, whereas 17.7% of GP
patients reported one or more flares. The mean SU levels in

Figure 1. Study flowchart from invitation to analyses. First analysis: beliefs about medication physicians. Second analysis: multilevel analyses including all

patient–physicians matches. Pt: patient
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rheumatology patients were 0.30 (S.D. 0.08) vs 0.37 (S.D. 0.08)
in GP patients. Target SU (<0.36 mmol/l) was reached in
79% of the rheumatology patients, whereas 48.6% of GP pa-
tient reached the SU target. The most frequently used ULT for
both groups was allopurinol, with a median dosage of 300 mg
(IQR 50–900) for rheumatology patients and 200 mg (IQR
100–700 mg) for GP patients.

Physicians’ and patients’ beliefs about medication

The BMQ scores for physicians are displayed in Table 2.
Rheumatologists scored higher on the BMQ necessity scale
[17.5 (S.D. 2.4) vs 16.1 (3.2)] and lower on the BMQ concern
scale [10.4 (S.D. 2.0) vs 12.1 (2.1)] compared with GPs.
Rheumatologists scored lower on both overuse [9.9 (S.D. 2.1)
vs 11.3 (2.1)] and harms [7.1 (S.D. 1.6) vs 8.3 (1.4)] subscales
compared with GPs. Rheumatologists were mostly classified

in the attitudinal group acceptant (46.4%), whereas the GPs
were mostly classified in two attitudinal groups: sceptic
(31.1%) and indifferent (33.3%) (v2¼9.0, P¼0.029). The
NCD difference score was 3.1 (95% CI 1.2, 5.0), reflecting
that for rheumatologists the necessity beliefs outweighed the
concern beliefs more than they did for GPs.

Overall, patients had a mean necessity score of 16.8 (S.D.
4.2) and a mean concern score of 12.6 (S.D. 3.7). The mean
NCD score of patients was 4.2 (S.D. 5.0). They had the follow-
ing attitudinal profile distribution: 29.0% acceptant, 25.8%
ambivalent, 14.5% sceptic and 30.6% indifferent. For specific
group scores see Table 3.

Association of physicians’ beliefs with allopurinol

dosage, gout outcomes and patients’ beliefs

Tables 4 and 5 show the results of the multilevel analyses ex-
ploring the association of physicians’ medication beliefs (sepa-
rate for necessity and concern scores) with their highest
prescribed dosage of allopurinol, the latest SU levels in their
patients, patients’ necessity or concern score, the proportion
of patients who reached the SU target of <0.36 mmol/l and
the presence of gout flares (yes/no) in the past 3 months.
Unadjusted, a higher physicians’ concern score was associated
with a lower dosage of allopurinol. Adjusted models, as seen
in Tables 4 and 5, did not show any associations between
physicians’ beliefs and the outcome measures. Similar results
were found for the association between the NCD of physi-
cians and prescribed dosage of allopurinol, gout outcomes

Table 1. Characteristics of physicians

Characteristics Rheumatologists

(n¼28)

GPs

(n¼45)

Male, n (%) 9 (32.1) 20 (44.4)
Age, years, mean (S.D.) 43.1 (10.6) 46.1 (8.3)
Working experience, years,

median (IQR)
8.5 (3–14) 13 (8–20)

Direct patient contact, hours/week,
median (IQR)

15 (8.5–20) 24 (20–30)

Gout consults/week, median (IQR) 4 (1–6.5) 1 (0.2–1)

Table 2. Medication beliefs and attitudinal medication profiles of rheumatologists and GPs regarding ULT

Variable Rheumatologists (n¼28) GPs (n¼45) Difference (95% CI)

Necessity score, mean (S.D.) 17.5 (2.4) 16.1 (3.2) 1.4 (0.0, 2.8)
Concern score, mean (S.D.) 10.4 (2.0) 12.1 (2.1) �1.7 (�2.7, �0.7)
Overuse score, mean (S.D.) 9.9 (2.1) 11.3 (2.1) �1.5 (�2.5, �0.5)
Harm score, mean (S.D.) 7.1 (1.6) 8.3 (1.4) �1.2 (�1.9, �0.5)
Attitudinal profilesa,b, n (%)
Acceptant 13 (46.4) 7 (15.6)
Ambivalent 5 (17.9) 9 (20.0)
Sceptic 6 (21.4) 14 (31.1)
Indifferent 4 (14.3) 15 (33.3)
NCD score, mean (S.D.) 7.1 (3.6) 4.0 (4.0) 3.1 (1.2, 5.0)

Necessity score range: 5–25; concern score range: 5–25; overuse score range: 4–20; harm score range: 4–20.
a Attitudinal profiles of physicians based on median cut-off scores: acceptant (necessity >17, concern �11), ambivalent (necessity >17, concern >11),

sceptic (necessity �17, concern >11) and indifferent (necessity �17, concern �11).
b P¼ 0.029.

Table 3. Medication beliefs and attitudinal medication profiles of patients on ULT

Variable Patients treated by a rheumatologist Patients treated by a GP

Necessity score, mean (S.D.) 17.3 (4.2) 16.1 (4.1)
Concern score, mean (S.D.) 13.1 (3.7) 11.9 (3.7)
Overuse score, mean (S.D.) 11.2 (2.7) 10.8 (2.6)
Harm score, mean (S.D.) 10.1 (2.4) 9.9 (2.4)
Attitudinal profilesa, n (%)

Acceptant 93 (19.8) 61 (18.0)
Ambivalent 177 (37.6) 113 (33.3)
Sceptic 107 (22.7) 69 (20.4)
Indifferent 94 (20.0) 96 (28.3)

NCD score, mean (S.D.) 4.2 (5.1) 4.2 (4.9)

Necessity score range: 5–25; concern score range: 5–25; overuse score range: 4–20; harm score range: 4–20.
a Attitudinal profiles of patients based on median cut-off scores: acceptant (necessity >17, concern <13), ambivalent (necessity >17, concern �13), sceptic

(necessity �17, concern �13) and indifferent (necessity �17, concern <13).
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Table 4. The association between physicians’ necessity beliefs and prescribed dosage of allopurinol, gout outcomes and patients’ necessity beliefs

Variable Allopurinol

dosage (mg)

SU level

(mmol/l)

Patients’ necessity

score

Target SU

(yes/no)

Flares in the

past 3 months (yes/no)

b
(95% CI)

Adja

(95% CI)

b
(95% CI)

Adjb

(95% CI)

b
(95% CI)

Adjc

(95% CI)

OR

(95% CI)

Adjd

(95% CI)

OR

(95% CI)

Adje

(95% CI)

Physicians’ necessity
score

3.83
(�3.00, 10.65)

0.56
(�4.49, 5.82)

0.00
(�0.01, 0.01)

0.00
(�0.00, 0.01)

0.03
(�0.11, 0.17)

0.00
(�0.15, 0.15)

1.01
(0.81, 1.25)

0.95
(0.83, 1.10)

1.03
(0.96, 1.11)

1.00
(0.92, 1.08)

ICC 0.18 0.06 0.43 0.20 0.01 0.02 0.48 0.11 0.00 0.00

a Adjusted for primary vs secondary care, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, diabetes mellitus, renal failure and started ULT in the past year.
b Adjusted for primary vs secondary care, work experience, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, renal failure and started ULT in the past year.
c Adjusted for primary vs secondary care, hours of patient contact and hypertension.
d Adjusted for primary vs secondary care, sex of the physician, work experience, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, renal failure and started ULT in the

past year.
e Adjusted for primary vs secondary care, work experience, number of gout consultations and started ULT in the past year.

Covariates denoted in bold are significantly associated with the outcome parameter (P< 0.05).
b: unstandardized b; adj: adjusted.

Table 5. The association between physicians’ concern beliefs and prescribed dosage of allopurinol, gout outcomes and patients’ concern beliefs

Variable Allopurinol dosage (mg) SU level (mmol/l) Patients’ concern score Target SU (yes/no) Flares in the past 3 months (yes/no)

b
(95% CI)

Adja

(95% CI)

b
(95% CI)

Adjb

(95% CI)

b
(95% CI)

Adjc

(95% CI)

b
(95% CI)

Adjd

(95% CI)

b
(95% CI)

Adje

(95% CI)

Physicians’ concern score �11.42
(�19.58, �3.25)

�1.66
(�8.48, 5.16)

0.01
(�0.00, 0.02)

0.00
(�0.01, 0.01)

�0.11
(�0.28, 0.05)

�0.02
(�0.18, 0.14)

0.84
(0.65, 1.10)

1.05
(0.87, 1.25)

1.01
(0.92, 1.11

1.04
(0.94, 1.16)

ICC 0.16 0.07 0.41 0.20 0.02 0.00 0.46 0.11 0.00 0.00

b: unstandardized b; adj: adjusted.
a Adjusted for: primary vs secondary care, work experience, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, diabetes mellitus, renal failure and started ULT in the past

year.
b Adjusted for: primary vs secondary care, work experience, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, renal failure and started ULT in the past year.
c Adjusted for: primary vs secondary care, work experience, number of gout consultations and started ULT in the past year.
d Adjusted for: primary vs secondary care, sex physician, work experience, hours of patient contact, number of gout consultations, age of the patient, sex of the patient, renal failure and started ULT in the past

year.
e Adjusted for: primary vs secondary care, work experience, hours of patient contact, number of gout consultations and started ULT in the past year.

Covariates denoted in bold are significantly associated with the outcome parameter (P< 0.05).
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and patients’ NCD (see Supplementary Table S2, available at
Rheumatology Advances in Practice online). Post hoc analy-
ses without 32 patients who received both GP and rheumatol-
ogy care did not show any differences compared with the
primary analyses (see Supplementary Table S3 and S4, avail-
able at Rheumatology Advances in Practice online).

Discussion

In this cross-sectional study, the role of medication beliefs in
gout management was examined. In both physicians (rheuma-
tologists and GPs) and patients, the need for ULT outweighed
the concern. Rheumatologists reported higher medication ne-
cessity beliefs and lower concern beliefs than GPs and
patients. Physicians’ medication beliefs were not associated
with the dosage of prescribed allopurinol, treatment outcomes
or medication beliefs of patients.

In line with other studies, we found that physicians
reported a greater need and fewer concerns for their pre-
scribed medication [19–21]. The average necessity score falls
in the range of previous studies regarding beliefs regarding
statins and DMARDs (13.9–20.9) [19–21]. The average con-
cern score of rheumatologists, however, is slightly lower than
the range of previous studies of prescribing DMARDs and
statins (11.5–13.5) [19–21]. A plausible explanation for this
is that ULT is relatively safe and well tolerated [2].

Rheumatologists had higher necessity beliefs and lower
concern beliefs compared with GPs. There are a few explana-
tions that could account for these subgroup differences. First,
rheumatologists in our study treated more gout patients indi-
vidually and therefore are likely to have more accurate knowl-
edge of gout management [12]. Second, the Dutch gout
population in secondary care tends to have a more severe
gout phenotype, which often necessitates more intensive treat-
ment. Although we did not collect specific data on gout sever-
ity, such as the presence of erosions or tophi, more flares and
higher dosage of allopurinol were reported in the population
treated by a rheumatologist.

We found no associations between physicians’ medication
beliefs and their prescribed dosage of allopurinol, gout out-
comes or the medication beliefs of patients. This is in line with
earlier research in rheumatology [19]. Of note, in our unad-
justed model, a higher concern score was associated with a
lower prescribed dosage of allopurinol. This is in line with other
studies [23, 24]. In our adjusted model, however, the relation-
ship between concern beliefs and the prescribed dosage of allo-
purinol disappeared. The concern beliefs were outweighed by
other covariate factors, including primary vs secondary care,
age of the patient and recent start of ULT, influencing the pre-
scribed dosage of allopurinol. Overall, in our adjusted multile-
vel analyses, the covariate primary vs secondary care was the
strongest factor independently associated with the prescribed
dosage of allopurinol and clinical outcomes.

In this study, some limitations must be considered. First, only
patients treated with ULT were included. Medication beliefs
may also influence a physician’s decision whether to initiate
ULT. In hindsight, including patients who are not treated with
ULT would have given a broader perspective. However, in our
opinion, specific beliefs on medication are stable and are there-
fore not likely to change in different contexts. Second, not all
patients could be paired with their physician, due to non-
response from either of them, resulting in a slightly smaller sam-
ple size for the multilevel analyses, particularly in the GP setting.

However, we do not think that this had any major influence on
our results, as the unadjusted results show differences that are
expected and disappearing after correction for potential con-
founding factors. Third, we were unable to identify possible du-
plication between GP and rheumatology patients. A total of 32
GP patients stated that they were being treated by a rheumatolo-
gist (not necessarily our included rheumatologists) as well. Post
hoc analyses excluding these 32 patients did not show any dif-
ferent results. Fourth, participation bias may have occurred, as
physicians who responded to the questionnaire might be more
involved with their gout patients and therefore were more will-
ing to participate in this study. If beliefs of responding and non-
responding physicians differed, this may have led to biased esti-
mates of our study findings. Similarly, participation bias may
also have occurred in responding patients and may have led to a
non-representative group. However, our response rate can be
considered as high and the patient characteristics reflect the av-
erage gout population. Fifth, no formal power calculation was
performed, as the primary objective was descriptive. A post hoc
power analysis for the second objective showed a slightly under-
powered sample (73 responders included where 87 were
needed). Therefore, these results should be interpreted with cau-
tion. For the third objective, the study was sufficiently powered.
Last, physicians from one specialized hospital were included in
this cross-sectional study, limiting study generalizability. A mul-
tisite study is needed to confirm or refute our findings.
Furthermore, a qualitative study (e.g. focus groups, interviews)
can provide a more in-depth understanding of the beliefs of
physicians and their possible influencing role in gout manage-
ment. Also, a longitudinal study is needed to firmly ascertain the
influence of physicians’ medication beliefs on gout management.
This first study might be a starting point for further studies on
the role of physicians’ beliefs regarding gout.

Despite the limitations, there are strengths as well. To our
knowledge, this is the first study wherein the beliefs of physi-
cians regarding ULT for gout are subject of study. With previ-
ous studies focusing on patient barriers in effective treatment
[8–10], it is important to know what role the beliefs of physi-
cians play in effective gout management. Second, both pri-
mary and secondary care physicians involved in gout
management were included in this study, covering the entire
spectrum of gout patients. Last, the response rates of 76%
and 60% in rheumatologists and GPs and 40.8% and 49.6%
in their patients, respectively, can be considered as high.

In conclusion, the results show that rheumatologists scored
higher on necessity and lower on concern beliefs compared
with GPs. We found no associations between physicians’
beliefs with the prescribed dosage of ULT and clinical out-
comes in their patients. The role of physicians’ beliefs in gout
management in patients being treated with ULT seems lim-
ited. Future qualitative research can provide more insights
into physicians’ views of gout management.
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