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Abstract

Objective—Gout patient self-management knowledge and adherence to treatment regimens are
poor. Our objective was to assess the feasibility and acceptability of a multidisciplinary team-
based pilot program for the education and monitoring of gout patients.

Methods—Subjects completed a Gout Self-Management Knowledge Exam, along with gout flare
history and compliance questionnaires, at enrollment and at 6 and 12 months. Each exam was
followed by a nursing educational intervention via a structured gout curriculum. Structured
monthly follow-up calls from pharmacists emphasized adherence to management programs.
Primary outcomes were subject and provider program evaluation questionnaires at 6 and 12
months, program retention rate and success in reaching patients via monthly calls.

Results—40/45 subjects remained in the study at 12 months. At 12 months, on a scale of 1
(most) to 5 (least), ratings of 3 or better were given by 84.6% of subjects evaluating the usefulness
of the overall program in understanding and managing their gout, 81.0% of subjects evaluating the
helpfulness of the nursing education program and 50.0% of subjects evaluating the helpfulness of
the calls from the pharmacists. Knowledge Exam questions that were most frequently answered
incorrectly on repeat testing concerned bridge therapy, the possibility of being flare-free, and the
genetic component of gout.

Conclusion—Our multidisciplinary program of gout patient education and monitoring
demonstrates feasibility and acceptability. We identified variability in patient preference for
components of the program and persistent patient knowledge gaps.
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INTRODUCTION

Gout is poorly managed internationally (1-7). Gout is common (8), is increasing in
frequency (3), impacts patients’ quality of life, and causes significant lost time from work
(9-10). Adherence to medications is worse in gout than in many other diseases (12). A
recent study found that only 14% of gout patients knew their serum urate (SUA) goal (13).
Forty-nine percent of U.S. patients taking urate-lowering therapy (ULT) have serum urate =
6.0 (14). Adequate teaching resources are currently unavailable for patients with gout (16).
Studies document provider knowledge gaps about gout management (2-5, 16), and
inadequate gout patient self-management knowledge (2,3,5,7,17,18). Online resources and
mobile applications are not presently sufficient to provide all the education and monitoring
needed by gout patients (19-20).

Maintaining patients at their SUA goal is effective in preventing attacks, shrinking tophi and
preventing joint damage (14,21). Careful up-titration of ULT successfully achieves this goal
(3,12,22,23). Although guidelines and editorials recommend ULT for the great majority of
patients with gout, along with anti-inflammatory prophylaxis during the early stage of ULT,
these recommendations are often not followed (5,14,21,24,25). Gout is largely managed in
the U.S. by primary care providers (26).

Successful pharmacist management in many conditions is well-documented (27). The Nurse
Educator role is also strongly supported. A study of perceptions of rheumatic disease
patients, given drug information by a rheumatology nurse, found that the patients achieved a
sense of “autonomy, power and security (28).” Nursing-led (29) and pharmacy-led (30) gout
management programs have been successful in getting patients to their SUA goal. We
hypothesized that combining the skills of a multi-disciplinary team that included
rheumatology providers (physicians and nurse practitioner), trained RN gout educators,
pharmacists and a social worker would create an effective program that allowed division of
labor and permitted each team member to practice at the “top of their license.”

It is important for gout patients to understand management principles, since the needed plan
is complex, long-term and difficult to sustain. The plan includes diet, exercise, lifetime
medication adherence and early treatment of flares. Patients need to know the difference
between medications for flares, urate-lowering, and bridge therapy. Gout has multiple co-
morbidities (4); patients, asked to add new medications to an already-complex regimen, need
to understand the rationale.

Educational principles stress the value of reinforcement of educational interventions over
time (31,32). Accordingly, we designed our program to include nurse educator intervention
at 6 month intervals and monthly pharmacist calls. In this study, we aimed to demonstrate
the feasibility and acceptability of such a program.
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PATIENTS AND METHODS

Study design and procedures

Patients

The study has been approved by Hospital for Special Surgery’s IRB (#14073). We
conducted a single-arm one year pilot study of a multi-disciplinary team gout education and
management program consisting of (a) a Gout Patient Self-Management Knowledge Exam
(see “Gout Self-Management Examination “ - Supplementary Appendix A) at enrollment, 6
and 12 months, (b) a nurse-taught curriculum (See “Gout Curriculum” - Supplementary
Appendix B) after the initial knowledge exam and at 6 and 12 months, and (c) monthly
phone calls from pharmacists (Figure 1). Subjects completed questionnaires regarding their
gout flares in the prior 6 months and a compliance questionnaire at enrollment and at 6 and
12 months. Program evaluation questionnaires were completed at 6 and 12 months by
subjects and providers. Laboratory testing was at provider discretion and urate results were
obtained via chart review. Gout care was determined by the provider on an individual basis.
Pharmacist calls were scripted to obtain data on adherence to gout management plan,
including medications, planned provider visits and laboratory testing.

Eligible patients were seen at their first visit to our institution for gout, met the 1977 ARA
Criteria for Diagnosing Gout (33), were = age 18, and were English-speaking. Exclusions
included pregnancy and non-use of birth control methods in females of child-bearing
potential. Recruitment was via exam room posters, rheumatology staff emails and staff
meeting announcements.

Data collection

Study data were collected and managed using REDCap electronic data capture tools hosted
at Hospital for Special Surgery (34).

Gout Patient Educational Curriculum

A rheumatologist (TF), RN (KK) and social worker (AB) developed the curriculum, based
on American College of Rheumatology gout management guidelines (25,26), and designed
for easy comprehension and for use as future reference by subjects. The curriculum included
discussion of medications, diet, lifestyle, lab testing and setting goals. (See Appendix B).

Primary Outcome Measures

Retention rate—Retention rates for the program at 6 and 12 months were defined by
patients who completed, at a minimum, the Gout Self-Management Exam or the Program
Evaluation Questionnaire.

Program Evaluation—Six- and 12- month questionnaires to subjects and providers
entering at least 1 patient included Likert scale and open-ended questions.

Evaluation of Nurse Education Program by subjects and providers—Subjects
were asked the following question: “Was the education session with the nurse helpful in
your understanding and management of your gout?” rated 1 (very helpful) to 5 (not at all).
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Providers were asked “If manpower were available, how likely would you be to employ the
Educational Sessions by Nurse in your own practice in the future for your gout patients?”
rated 1 (very likely) to 5 (very unlikely).

Evaluation of Pharmacist Monitoring Program by subjects and providers—
Subjects were asked: “Were the calls from the Pharmacist helpful in your management of
your gout?” rated 1 (very much) to 5 (not at all). “Did you find the number of phone calls
about the right number, too many or too few?” rated 1 (too few) to 5 (too many), with
comments. Providers were asked “If manpower were available, how likely would you be to
employ monthly phone calls from pharmacist in your own practice in the future for your
gout patients?” rated 1 (very likely) to 5 (very unlikely).

Evaluation of overall Program by subjects and providers—Subjects were asked a
series of questions: “Rate the usefulness of this program in helping you to understand gout
and to be able to deal with the condition” rated 1 (extremely) to 5 (not at all), with
comments; “Did this program improve your ability to ask questions about your gout when
you saw your doctor or nurse practitioner?” (yes/no); and “Would you recommend this
program of gout education and monitoring be further studied and considered for other
people with gout?” (yes/no with comments). Providers were asked: “Please rate the
usefulness of this program in improving patient education about gout” rated 1 (extremely) to
5 (not at all); “Please rate the usefulness of this program in improving patient compliance
with gout treatment, labs and appointments” rated 1 (extremely) to 5 (not at all); and “Will
participating in this program change the way you approach patients with gout in the future?”
(yes/no with comments).

Phone call review—The percentage of successful attempts at patient phone contact and
duration of calls were logged.

Secondary outcome measures

Patient Gout Self-Management Knowledge exam—This 12-question examination
was developed with review of the literature on prior knowledge and/or self-management
questionnaires (35,36,37) and with review of principles in a self-management knowledge
questionnaire for asthma, which has many comparable educational issues with gout (38). We
also incorporated pre-study patient feedback, and reviewed previously published data on
myths about gout often believed by patients (39). We recorded the responses to each
question at enrollment, 6 and 12 months.

Morisky Compliance Index—Patients completed the validated Morisky compliance
questionnaire (40) at enrollment, 6 and 12 months, which includes 4 yes/no questions related
to circumstances when medications are not taken as directed, where yes=0 and No= 1 and
“0” answers reflect high compliance and “1” answers reflect low compliance, with lowest
level of compliance scoring 4.

Gout flare frequency and severity questionnaire—At baseline, 6 and 12 months
subjects replied to 5 frequency and severity questions: Question #1: “Number of gouty
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attacks in previous 6 months.” #2: “How painful have gout attacks in previous 6 months
been?” — rated 1 (mild), 2 (between mild and moderate), 3 (moderate), 4 (between moderate
and extremely severe), or 5 (not applicable). #3: “How tender have joints been during flares
in the previous 6 months?” — rated with the same scale. #4: “How well did flares respond to
medications”- rated 1 (very well), 2 (between very well and moderate), 3 (moderate), 4
(between moderate and very poorly) or 5 (not applicable). #5: “How long did gout attacks
last in the past 6 months” —rated 1 (1 day), 2 (2 days), 3 (3 days), 4 (4 days), 5 (5 days or
more) or 6 (not applicable).

Urate levels—Urate levels done in the course of standard-of-care practice were recorded at
baseline, 6 and 12 months.

Statistical Analysis

RESULTS

No formal power analysis was performed because the primary goal of this study was to
explore the feasibility and acceptability of our gout education and monitoring program.
However, we determined a priorito enroll 3 times the minimum recommended sample size
of 12 patients (41), with an additional 25% to account for attrition. Therefore, a total of 45
patients were enrolled in our study. Continuous variables are presented as means with
standard deviations or medians with first and third quartiles, depending upon the distribution
of the data. Categorical variables are presented as counts and percentages.

Of 57 patients consecutively referred to study staff, 45 were enrolled, as detailed in Figure 2.
In addition to meeting the 1977 ARA Criteria for Diagnosing Gout, as a condition for
enrollment, retrospective evaluation found that all met the 2015 ACR/EULAR Gout
Classification Criteria (42). Mean + SD age was 57.0 £ 14.3 years, sex was 84.4% male.
Gout duration was median 5 years (Q1=2, Q3=12). Although 73.3% had seen a
rheumatologist outside our institution previously for gout, only 28.9% were on ULT at the
time of study entry (Table 1).

Primary Outcomes

Retention rate—At 6 months, 42 patients (93%) remained in the study and 40 at 12
months (89%) (Figure 2).

Evaluation of Nurse Education Program by subjects and providers—Most
patients found the nurse education program to be helpful, with 79.5% at 6 months and
82.1% at 12 months giving scores of 3 or better (Table 2). All providers (8/8) replied “very
likely” at 6 and 12 months to the question: “If manpower were available, how likely would
you be to employ the Educational Sessions by Nurse in your own practice in the future for
your gout patients?”

Evaluation of Pharmacist Monitoring Program by subjects and providers—
More than half of subjects (58.9%) scored the helpfulness of the pharmacist monitoring
program at 3 or better at 6 months, and slightly less than half (46.1%) did so at 12 months
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(Table 2). Subjects found the number of phone calls to be at the correct number in 84.6% at
6 months and 69.2% at 12 months. Providers were asked “If manpower were available, how
likely would you be to employ monthly phone calls from pharmacist in your own practice in
the future for your gout patients?” At both 6 and 12 months 7/8 (87.5%) replied “very
likely.”

Evaluation of overall Multidisciplinary Program by subjects and providers—A
majority of subjects rated the usefulness of the overall program to them in managing their
gout at a score of 3 or better (64.2% at 6 months and 84.6% at 12 months). Comments
included 23.1% stating that they “already knew this information” or “did not need help
being compliant.” Subjects asked if the program improved their ability to ask questions of
their provider, 43.5% replied “yes” at 6 months and 59.0% at 12 months. Asked if they
would recommend this program be further studied and considered for other people with gout
they 97.4% replied “yes” at 6 months and 89.7% at 12 months. Comments included that
there was perceived value for others, although not so much for them (25.6%), that expanding
the scope of the calls (e.g. diet) would be helpful (10.3%) and that the program would be
improved by use of other modalities such as email or texting (5.1% ). 9 of 10 providers
(90%) rated the overall program as “extremely useful” in improving patient education about
gout at both 6 and 12 months. 9 of 10 also rated the program “extremely useful” in
improving patient compliance with gout treatment, labs and appointments at both 6 and 12
months. All providers (9/9), at both 6 and 12 month surveys, felt that participating in this
program will change the way they approach patients with gout in the future.

Phone call review—The median (Q1, Q3) percentage of enrolled patients reached by
phone per month was 67.5% (58.5, 68.9), with a range from 52.5% to 79.5%. Enrolled
patients were reached 72.7% (32/44) of the time at month 1 and 67.5% (27/40) of the time at
month 12. The median (Q1, Q3) percentage of completed calls < 2 minutes was 66.1%
(60.0, 74.2), calls during month 1 were < 2 minutes in 21.9%, and at month 12 were < 2
minutes in 81.5%.

Secondary outcomes

Patient scores on gout knowledge questionnaire—Of the 12 questions (Table 3)
(full questionnaire in Supplementary Appendix A), median baseline score for our subjects
was 8 (Q1=5, Q3=10) and at 6 months was 10 (Q1=8, Q3=11) and at 12 months 10 (Q1=10,
Q3=11). Three questions were especially difficult for subjects: in question #2, regarding
possibility of gout flares stopping completely, at 12 months 72.5% of subjects did not
correctly identify the goal of gout treatment as “complete resolution of attacks” with the
most common incorrect response (in 65.0%) being “get less flares” In question #6, regarding
length of bridge medication, at 12 months 27.5% of subjects did not choose the correct 6
month duration. In responding to question #9, 30.0% did not select “genetic makeup” as the
most important difference between people who get gout and people who don’t.

Morisky Compliance Index—At enrollment, the median Morisky score was 3 (Q1=1,
Q3= 3) with 4= best compliance. 6-month median Morisky score was 4 (Q1= 3, Q3=4), and
at 12 months it was 4 (Q1=3, Q3=4).
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Urate levels—At baseline, serum urate levels for all patients with urate levels determined
(n=44) (Table 4) the median was 7.6 (Q1=6.3, Q3=9.1),and at 6 months was 5.5 (Q1=4.4,
Q3=6.5) and at 12 months 5.1 (Q1=4.3, Q3=6.2) (Table 4). In patients withouttophi, 5/34
(14.7%) were at urate <6 at baseline, and at 6 months 19/30 (63.3%) were < 6.0 and at 12
months 20/28 (71.4%) were < 6.0. In patients with tophi, 0/10 (0%) were at urate <5 at
baseline, at 6 months 4/9 (44.4%) were < 5.0 and at 12 months 4/8 (50%) were < 5.0.

Gout flare frequency and severity questionnaire—(See Table 4). Q#1. The number
of gout attacks on completed baseline questionnaires (n=42) showed median gout attacks in
the prior 6 months was 2 (Q1=1, Q3=3), at 6 months (n=39) median was 1 (Q1=0, Q3=2)
and at 12 months (n=40) median 1 (Q1=1, Q3=0). Level of pain of attacks at baseline was
severe to extremely severe in 59.5%, at 6 months in 12.8% and in 7.5% at 12 months.
Tenderness of joints at baseline was severe to extremely severe in 54.8%, 15.4% at 6 months
and 7.5% at 12 months. The level of response of attacks to medication at baseline was poor
to very poor in 9.5%, but at this level in none of the subjects at 6 and 12 months. The length
of gout attacks at baseline was 3 days or greater in 76.2%, at 6 months in 33.4% and at 12
months in 17.5%.

DISCUSSION

We are reporting on the feasibility of a multidisciplinary team approach to comprehensive
gout management. The model was designed for spaced and sustained learning, beginning
with a Gout Self-Management Knowledge Exam followed an RN educational session, both
repeated at 6 month intervals. This was coupled with monthly pharmacist phone calls
focused on encouragement of overall regimen adherence and addressing patient questions
and social work intervention as needed to address potential barriers to care.

Our results support feasibility and acceptability of our program based on program
evaluations completed by subjects and providers, success in reaching patients via phone calls
and overall program retention. Subjects were very likely to feel the program was helpful to
them, to recommend that the program be extended to others with gout and that the monthly
phone calls from pharmacists were at the right frequency. Approximately 80% of patients
felt their nurse-educator experience made a positive impact on their management and 55%
stated this about the pharmacist intervention. Perceived positive impact of the nursing
intervention increased from 6 to 12 months and perceived positive impact of the pharmacy
intervention decreased at the 12 month mark. Formal questionnaires completed by providers
reported that they were very likely to use our program if available outside the study, felt
strongly that the program helped gout patient with their regimen adherence, and strongly felt
that this program changed the way they would approach patients with gout in the future.
Pharmacist phone calls tended to be shorter as the program progressed, at <2 minutes in
81.5% of calls by month 12.

Subjects and providers offered a number of comments via formalized questionnaires that
may help future program design. Comments suggested that tailoring the communication
route according to patient preference may improve satisfaction. Some subjects found the
pharmacist phone calls especially helpful, some less so. We felt that phone calls provided the
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best opportunity for scripted uniformity and interactivity, although a subject commented that
using an email and/or text-based compliance program would be preferable.

As secondary outcomes, we did exploratory analyses of scores on Self-Management
Questionnaires, patient assessment of their r overall medication compliance, urate levels and
number of gout flares. Scores on Self-Management Questionnaires improved at 6 months
and mildly further improved at 12 months. Morisky compliance scores improved from
median baseline score at 6 months and minimally further increased at 12 months. At 12
months, 71% of all patients reached urate < 6.0, 69.2% of non-tophaceous patients reached
<6.0 and 50% of with tophi reached < 5.0. Gout flares per 6 months were reduced from a
median of 2 at baseline to 1 at both 6 and 12 months.

A multidisciplinary program such as ours can likely improve the value of care for gout
patients. Current medical practice is moving towards a “team approach” which has the
potential for optimizing efficiency, cost-saving and maximizing the advantages of
technology (43). Our program lends itself well to electronic medical record coordination and
can allow providers to spend less visit time in patient education.

Studies of inter-professional teams have stressed the importance of clear definition of each
team-member’s role (44) and sharing tasks and responsibilities between professionals (45),
along with each professional having tasks that allow them to practice at the “top of their
license.” We found that our team approach fostered a high level of inter-professional
communication, e.g. the pharmacists were frequently contacting providers regarding patients
being unsure of recent medication changes, upcoming lab testing or timing of next
appointment.

Others have pointed out that education is critical in chronic disease self-management but it
needs to be combined developing an action plan and carrying it out long-term (46). Patients
need healthcare team input between scheduled visits (47). A multi-disciplinary team can
divide the labor needed to assist the patient in developing an initial action plan as well as
provide the monitoring and interactive continuing education needed to optimize long-term
outcomes. Our findings may also be relevant in gout care settings where assembling a multi-
disciplinary team is not practical, where either a pharmacist (27) or a nurse (28) may take on
the roles that both played in our study.

Limitations of our study include a limited number of patients, a single arm and single center
involvement. Our study population had a high educational attainment, and it is possible that
patients with lower education levels might benefit more (or less) from a program such as
ours. Future studies with a larger and more educationally diverse population will be
valuable. Strengths include our documentation of the details of each pharmacist intervention,
and formal evaluative input from subjects and providers regarding multiple aspects of the
program. Close monitoring of the rate of reaching patients by phone and the length of calls
can assist in future analysis of phone vs alternative communication strategies.

Our program of sustained and spaced team education appears feasible, and future
modifications could include patient selection of specific aspects of the education and
monitoring program, as well as focusing the program on patients felt to be at high risk of
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non-adherence based on gout knowledge exam or prior non-adherence. Our study suggests
several gaps in gout patient knowledge, including bridge therapy, genetic aspects and the
achievability of a flare-free state. The irony of poor outcomes despite excellent available
gout treatment calls for new strategies. Significant improvement in the quality of life of gout
patients seems a likely result of further study of optimal teams to maximize and sustain
patients’ self-management knowledge in combination with an effective long-term
monitoring program.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Education and Monitoring Schedule
Timing of data gathering, educational interventions and pharmacist monitoring calls
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Figure 2. Patient Flow Diagram
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Table 1
Demographics
Variable N =45
Age, mean + SD 57.0+14.3
Male, n 38 (84.4)
Highest education, n (%)
Graduated high-school 11 (24.4)
Some college 2(4.4)
Graduated college 18 (40.0)
Post graduate school 14 (31.1)
Ethnicity, n (%)
Hispanic or Latino 2(4.4)
Not Hispanic or Latino 43 (95.6)
Race, n (%)
Asian 7 (15.6)
Black or African American 3(6.7)
White 35 (77.8)
Serum uric acid, median (Ql,Q3)1 7.6(6.3,9.1)
Dyslipidemia, n (%) 20 (44.4)
Hypertension, n (%) 19 (42.2)
Diabetes mellitus, n (%) 3(6.7)
Coronary heart disease, n (%) 5(11.1)
Renal dysfunctionz, n (%) 8(17.8)
Nephrolithiasis, n (%) 7 (15.6)
Tophi present, n (%) 10 (22.2)
Has seen rheumatologist at outside institution for gout, n 33(73.3)
Has seen primary care in outpatient setting for gout, n 33 (73.3)
Previously took ULT3, n (%) 17 (37.8)
Taking ULT at the time of enrollment, n (%) 13 (28.9)
Years with gout, median (Q1,Q3) 5(2,12)

1Q1,Q3 = First and third quartiles.
ZRenaI dysfunction = eGFR <60 ml/min.

3 .
ULT = urate-lowering therapy.
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Table 2
Feasibility M easures

Page 15

Subject evaluation of overall program, Nursing and Pharmacist Interventions and phone call frequency.

Question 6 month visit
(n=39)

12 month visit
(n=39)

Was the education session with the nurse helpful in your understanding and management of your gout?
(1=Very helpful, 5=Not at all)

110 (25.6)
26 (15.4)
315 (38.5)
45(12.8)
53(7.7)
Were the calls from the pharmacist helpful in your management of gout? (1=Very much, 5=Too many)

17(17.9)
23(7.7)
313(33.3)
44(10.3)
512 (30.8)

Did you find the number of phone calls about the right number, too many or too few? (1=Too few, 5= Too
many)

11(2.6)
20

333 (84.6)
44(103)
51(2.6)

Please rate the usefulness of this program in helping you to understand gout and to be able to deal with the
condition. (1=Extremely, 5=Not at all)

19(23.1)
24(10.3)
312(30.8)
48(20.5)
56 (15.4)

Did this program improve your ability to ask questions about your gout when you saw your doctor or nurse
practitioner?

Yes 17 (43.6)
Would you recommend this program be further studied and considered for other people with gout?
Yes 38 (97.4)

12 (30.8)
9(23.1)
11 (28.2)
6 (15.4)
1(2.6)

7(17.9)
8(20.5)
3(7.7)
7(17.9)
14 (35.9)

1(2.6)

0

27 (69.2)
4(10.3)
7(17.9)

10 (25.6)
12 (30.3)
11(282)
5(12.8)
1(2.6)

23 (59.0)

35(89.7)

Numbers are shown as count (percentage)
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Table 3
Gout Self-Management K nowledge Exam

Scares on individual questions

Baseline 6 month visit 12 month visit
(n=42) (n=39) (n=40)
Total number of correct responses, median (Q1, Q3) 1 8(5,10) 10(8,11) 10 (10,11)
Correct response to individual questions Q1-Q12, Zn (%)
Q1 - Importance of avoiding gout triggers 22 (52.4) 35(89.7) 37 (92.5)
Q2 - Success of ULT in completely stopping gout flares 7 (16.7) 9(23.1) 11 (27.5)
Q3 - Defining gout triggers 31(73.8) 33(84.6) 36 (90.0)
Q4 - Need for both medications and diet 28 (66.7) 29 (74.4) 33 (82.5)
Q5 - Need for continuing ULT long-term 24 (57.1) 32(82.1) 35 (87.5)
Q6 - Length of bridge medication when start ULT 16 (38.1) 23(59.0) 29 (72.5)
Q7 - Definition of “rescue” gout medication 36 (85.7) 36(92.3) 39 (97.5)
Q8 - Duration of treatment for gout flare 34 (81.0) 35(89.7) 38 (95.0)
Q9 - Genetic basis of gout 25(59.5) 25(64.1) 28 (70.0)
Q10 - Identifying bridge medication 19 (45.2) 27(69.2) 34 (85.0)
Q11 - Need for lab monitoring of urate 38 (90.5) 38(97.4) 40 (100.0)
Q12 - Importance of urate goal < 6 33(78.6) 32(82.1) 38 (95.0)

1Q1, Q3 = First and third quartiles.

ZQl to Q12= Question 1 to Question 12.
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