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Abstract: Background: Studies show that hyperuricemia is an element of the pathophysiology of
many conditions. Therefore, the aim of this study was to assess primary care physicians’ knowledge
and attitudes toward asymptomatic hyperuricemia and gout management. Methods: A survey-
based cross-sectional study was conducted to assess the primary physicians’ attitudes, knowledge,
and patient management regarding hyperuricemia and gout. Results: A total of 336 primary care
physicians were included. Physicians who read at least one scientific paper covering the topic
of hyperuricemia in the past year scored significantly higher in knowledge questions (N = 152,
6.5 ± 2.05 vs. N = 183, 7.04 ± 2.14, p = 0.019). Only around half of physicians correctly identified
drugs that can lower or elevate serum uric acid levels. Furthermore, the analysis of correct answers
to specific questions showed poor understanding of the pathophysiology of hyperuricemia and
possible risk factors. Conclusions: This study identified gaps in primary care physicians’ knowledge
essential for the adequate management of patients with asymptomatic hyperuricemia and gout. As
hyperuricemia and gout are among the fastest rising non-communicable diseases, greater awareness
of the available guidelines and more education about the causes and risks of hyperuricemia among
primary care physicians may reduce the development of diseases that have hyperuricemia as risk
factors.

Keywords: gout; primary care physicians; knowledge; survey

1. Introduction

The final product of purine and protein metabolism in humans is uric acid. Hyper-
uricemia is defined as an excess of serum uric acid which may lead to the precipitation of
uric acid crystals [1,2]. In around 90% of persons with hyperuricemia, there is an insufficient
excretion of urate in the kidneys indicating a genetic predisposition [1]. Moreover, serum
uric acid levels show a strong heritable component [2]. Other causes include increased
endogenous purine production and the consumption of high-purine diets [1].

The prevalence of hyperuricemia is around 20% for both men and women and is
increasing, especially in developing countries with a Western lifestyle [1,3–5]. A recent
study in Poland conducted in persons of 65 years of age and older found that hyperuricemia
was present in in 28.2% of women and 24.7% of men [6]. The prevalence of hyperuricemia
in Croatia ranges from to roughly from 8.3% to 10.7% (15.4% male, 7.8% female) according
to published research [7,8]. Furthermore, research shows a greater risk of hyperuricemia
among men compared to women, but for women the risk rises after menopause [2–4].
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The exact pathophysiology of hyperuricemia is still unclear and is being investigated.
However, research indicates that hyperuricemia is closely related to multiple risk factors.
Hyperuricemia itself is a risk factor for the development of gout and is the main factor
leading to systemic inflammation in gout. Moreover, inflammation in patients with asymp-
tomatic hyperuricemia increases risks for the development of cardiovascular diseases,
diabetes, kidney disease and metabolic conditions [1,9].

Studies show that hyperuricemia is an element of the pathophysiology of many
conditions. As this list continues to grow, it stresses the need for understanding how
well uric acid homeostasis is regulated [2]. It is essential that primary care physicians
are familiar with the management of both asymptomatic hyperuricemia and gout, as
asymptomatic hyperuricemia poses an increased risk for the development of metabolic
and cardiovascular diseases, and gout impairs the quality of life. Cardiovascular diseases
are among the leading causes of death in developed countries [10,11]. Moreover, both
cardiovascular and metabolic diseases place great strain on healthcare systems [12–14].
Therefore, the aim of this study was to assess primary care physicians’ knowledge and
attitudes about asymptomatic hyperuricemia and gout management.

2. Materials and Methods
2.1. Participants

A survey-based cross-sectional study was conducted to assess primary physicians’
attitudes, knowledge, and patient management regarding hyperuricemia and gout. For
this purpose, an anonymous survey was distributed by e-mail containing a link to a
Surveymonkey® webpage, with the survey used in this study. The e-mail was distributed
to the official e-mail addresses of the majority of the eligible primary practices in the
country. Furthermore, it was sent to all members of family medicine associations in Croatia
via according mailing lists. The study was approved by the Ethics Committee of the Health
Centre of the Split-Dalmatia County and the Ethics Committee of the University of Split
School of Medicine. Responses were collected during May and June of 2020.

All primary care physicians working on the territory of the Republic of Croatia were
considered eligible for inclusion in this study. Participation in the study was voluntary,
and physicians received no benefits or compensation for participation. The survey used in
the study did not gather data that could be used to reveal the identity of the physician.

2.2. Survey

After an extensive literature review that comprised all relevant information regarding
knowledge, attitudes and management of hyperuricemia and gout in primary medicine
practice, a survey was designed by 3 family physician specialists at the Department of
Family Medicine, University of Split School of Medicine. The draft version of the survey
consisted of 49 different items, of which 6 items gathered demographic data, 6 items
for gout and asymptomatic hyperuricemia management characteristics, while 24 items
assessed the physicians’ knowledge, and 13 items were related to attitudes regarding
hyperuricemia and gout management. Further evaluation by 2 additional family medicine
specialists removed 8 knowledge questions due to the low intelligibility of used phrases,
or potentially ambiguous answers. Additionally, a total of 5 attitudes items were removed
also due to the low intelligibility of the used phrases, and due to the potential danger of
revealing the participants’ identities. The 6 items that gathered demographic data and
6 items about gout and asymptomatic hyperuricemia management characteristics were not
changed in any way after this additional assessment. Finally, a 36-item survey divided into
4 parts was agreed upon and distributed among family physicians.

The first part of the survey consisted of 6 items, and it gathered demographic data
including gender, age, work experience, qualification, total number of patients in care and
population of work location area.

The second part consisted of 6 items as well, and it collected data about the total
number of patients with hyperuricemia in care, the average number of patients with
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asymptomatic hyperuricemia per month, and the average number of patients with gout
per month, the percentage of patients with hyperuricemia receiving drug treatment, the
referral rate of patients with uric arthritis to a rheumatologist and the number of scientific
papers about hyperuricemia read in the past year.

The third part was an evaluation of the participants’ knowledge about hyperuricemia
and gout and it consisted of 16 questions related to the management and inter-relation of
hyperuricemia and gout. All questions were organized as multiple choice (MCQ), with
only one correct answer among 5 offered choices.

The last part consisted of 8 statements that investigated attitudes regarding hy-
peruricemia and gout management which physicians were asked to rate on a 5-point
Likert scale.

The final version of the survey was tested among 18 family physicians for readability,
length and understanding of all included items and used phrases. None of the participants
reported any difficulties in answering any of the used items.

2.3. Statistical Analysis

Sample size analysis was performed with the free Surveymonkey® sample size cal-
culator [15]. The population of family physicians that we investigated in the Republic
of Croatia, according to the Croatian Institute for Health Insurance [16], was 2330. With
a confidence interval of 95%, and a margin of error of 5%, the needed sample size was
330 family physicians.

Statistical analysis was performed using MedCalc software for Windows (v. 11.5.1.0;
MedCalc Software, MedCalc Software Ltd, Mariakerke, Belgium). Results are presented as
numbers (proportions) or the mean ± standard deviation where appropriate. The normality
of continuous data distribution was tested with the Kolmogorov–Smirnov test. Student’s
t-test and one-way analysis of variance were used to determine the differences among
physicians’ knowledge scores relative to work experience, number of patients and the
number of scientific papers covering the topic of hyperuricemia read in the past year.
Finally, a multiple regression analysis adjusted for age and gender was used to assess the
independent predictors of the total knowledge score. For this purpose, we used the forward
selection algorithm, while unstandardized beta (β) coefficients, standard error (SE), t-value
and p values were reported. The level of p < 0.05 was considered statistically significant.

3. Results

This study included a total of 336 primary care physicians (calculated response rate
14.4%), among which there were 275 (81.8%) women. Most of the physicians included
in the study were 31–54 years old, and 14% of them were residents. Most physicians
had 1500–2000 patients in care and had practices in areas with populations of under
50,000 people (Table 1).

Most physicians stated that they had around 5–10 cases of asymptomatic hyper-
uricemia per month in daily practice (N = 220, 65.5%), while most stated that they had
on average one case of gout per month in daily practice (N = 217, 64.6%). Around 30%
of physicians reported that less than 5% of their patients with hyperuricemia received
pharmacological treatment. Around half of the physicians included in the study had
not read a single scientific paper on asymptomatic hyperuricemia or gout in the past
year (N = 152, 45.2%). Moreover, most of them (N = 198, 58.9%) never referred a newly
diagnosed patient with uric arthritis to a rheumatologist (Table 2).

Around 60% of physicians believe that guidelines for the management of patients
with asymptomatic hyperuricemia would be of great assistance in their everyday practice.
Furthermore, physicians (69.6%) greatly valued national referent values of serum uric acid
levels as important cut-off margins for making decisions about starting pharmacotherapy
in patients with asymptomatic hyperuricemia. More than half of physicians agreed that
they are satisfied with their approach regarding their care of patients with asymptomatic
hyperuricemia and gout. However, a significant proportion of physicians (42.3%) was
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not familiar with the European League Against Rheumatism (EULAR) evidence-based
recommendations for the management of gout nor do they use them in everyday practice.
Most physicians (67.2%) based their approach to patients with asymptomatic hyperuricemia
on their clinical experience (Table 3).

Table 1. Demographic characteristics of study participants.

Total 336 (100%)

Gender (N)

Men 61 (18.2%)
Women 275 (81.8%)

Age (years)

<30 46 (13.7%)
31–54 171 (50.9%)
>55 119 (35.4%)

Work experience (years)

<5 55 (16.4%)
5–10 59 (17.6%)

11–20 75 (22.3%)
>20 147 (43.7%)

General practitioner 106 (31.5%)
Family medicine specialist 183 (54.5%)
Family medicine resident 47 (14.0%)

Number of patients in care

<500 5 (1.5%)
500–1000 25 (7.4%)

1000–1500 90 (26.8%)
1500–2000 160 (47.6%)

>2000 56 (16.7%)

Population of work location area

<5000 103 (30.7%)
5000–50,000 88 (26.2%)

50,000–150,000 36 (10.7%)
150,000–300,000 51 (15.2%)

>300,000 58 (17.3%)
Data are presented as whole numbers (proportions).

Table 2. Gout and asymptomatic hyperuricemia management practices.

Patients with Hyperuricemia in Care (N)

<100 227 (67.6%)
100–300 94 (28.0%)

>300 15 (4.5%)

Cases of asymptomatic hyperuricemia in daily practice (N per month)

0 8 (2.4%)
1 61 (18.2%)

5–10 220 (65.5%)
11–29 36 (10.7%)
≥30 11 (3.3%)
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Table 2. Cont.

Cases of gout in daily practice (N per month)

0 32 (9.5%)
1 217 (64.6%)

5–10 83 (24.7%)
11–29 4 (1.2%)
≥30 0 (0.0%)

Patients with hyperuricemia receiving pharmacological treatment in care

≤5% 101 (30.1%)
6%–10% 73 (21.7%)
11%–30% 95 (28.3%)
31%–60% 51 (15.2%)

>60% 16 (4.8%)

Scientific papers on asymptomatic hyperuricemia/gout read in the past year (N)

0 152 (45.2%)
1 126 (37.5%)
2 40 (11.9%)
3 9 (2.7%)

4 and more 9 (2.7%)

How often do you refer a newly diagnosed gout patient to a rheumatologist?

Never 198 (58.9%)
In 10% of cases 119 (35.4%)

In 11%–30% of cases 8 (2.4%)
In 31%–50% of cases 6 (1.8%)

Consistently 5 (1.8%)
Data are presented as whole numbers (proportions).

Table 3. Attitudes about gout and asymptomatic hyperuricemia treatment.

Fully Disagree Disagree Unsure Agree Fully Agree

I am satisfied with my approach to care
of patients with asymptomatic

hyperuricemia.
2 (0.6%) 41 (12.2%) 128 (38.1%) 147 (43.7%) 18 (5.4%)

I am satisfied with my approach to care
of patients with gout. 1 (0.3%) 20 (6.0%) 83 (24.7%) 199 (59.2%) 33 (9.8%)

I am satisfied with my success in
changing lifestyle of patients with

asymptomatic hyperuricemia/gout.
25 (7.4%) 110 (32.7%) 123 (36.6%) 74 (22.0%) 4 (1.2%)

I am familiar with the EULAR
evidence-based recommendations for

the management of gout.
59 (17.6%) 83 (24.7%) 102 (30.4%) 81 (24.1%) 11 (3.3%)

I use EULAR evidence-based
recommendations for the management

of gout in everyday practice.
66 (19.6%) 76 (22.6%) 112 (33.3%) 78 (23.2%) 4 (1.2%)

I approach patients with asymptomatic
hyperuricemia mostly based on my

clinical experience.
8 (2.4%) 28 (8.3%) 74 (22.0%) 194 (57.7%) 32 (9.5%)

I believe that guidelines for
management of patients with

asymptomatic hyperuricemia would be
of great assistance in my

everyday practice.

2 (0.6%) 3 (0.9%) 26 (7.7%) 105 (31.2%) 200 (59.5%)
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Table 3. Cont.

Fully Disagree Disagree Unsure Agree Fully Agree

National referent values of serum uric
acid levels are important cut-off values
for everyday decisions about starting

pharmacotherapy in patients with
asymptomatic hyperuricemia.

2 (0.6%) 20 (6.0%) 80 (23.8%) 148 (44.0%) 86 (25.6%)

Data are presented as whole numbers (proportions); EULAR-European League Against Rheumatism

Physicians who had read at least one scientific paper covering the topic of hyper-
uricemia in the past year scored significantly higher in knowledge questions (N = 152,
6.5 ± 2.05 vs. N = 183, 7.04 ± 2.14, p = 0.002, range 0–16). Considering work experience,
the greatest knowledge scores were found among physicians with 11 to 20 years of work
experience (median = 7, IQR 6–9) (Figure 1).
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The overall knowledge score of physicians included in the study was 7 (IQR 5–8).
Considering the number of patients, the greatest knowledge scores were observed among
physicians who had fewer patients (median = 7, IQR 6–8; p = 0.017) (Figure 2).

Physicians were unsure about what should be considered asymptomatic hyper-
uricemia (3%) but were well informed about the non-pharmacological interventions for
hyperuricemia and the drugs of choice in the treatment of gout or hyperuricemia. Only
around half correctly identified drugs that could lower or elevate serum uric acid levels.
Furthermore, the analysis of correct answers to specific questions further showed poor
understanding of the pathophysiology of hyperuricemia and possible risk factors (Table 4).

Multiple regression analysis showed that younger physicians with less patients in
care were more likely to score higher in knowledge (p = 0.002; Table 5).
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Table 4. Physicians who answered correctly to questions related to asymptomatic hyperuricemia and gout.

Number (%) of Physicians Who
Answered Correctly

1. Non-pharmacological interventions for hyperuricemia 296 (88.1%)

2. Drug classes for treatment of hyperuricemia registered in Croatia 261 (77.7%)

3. Treatment for gout flares 260 (77.4%)

4. Second line of treatment of hyperuricemia 250 (74.4%)

5. Treatment approach in asymptomatic hyperuricemia 233 (69.3%)

6. Identifying drugs that elevate serum uric acid levels 211 (62.8%)

7. Identifying drugs that lower serum uric acid levels 158 (47.0%)

8. Diagnostic procedure for confirmation of gout diagnosis 122 (36.3%)

9. Relationship of asymptomatic hyperuricemia and gout 115 (34.2%)

10. The expected effect of non-pharmacological treatment options for
lowering hyperuricemia 100 (29.8%)

11. Drugs for lowering hyperuricemia registered in Croatia (with reference to the most
likely cause of hyperuricemia in most patients) 94 (28.0%)

12. Cut-off value of serum uric levels for initiation of pharmacological treatment 71 (21.1%)

13. Asymptomatic hyperuricemia as a risk factor 46 (13.7%)

14. Most common reason of elevated urate levels 44 (13.1%)

15. The goal when treating hyperuricemia 13 (3.9%)

16. Definition of asymptomatic hyperuricemia 10 (3%)

Data are presented as whole numbers (proportions).
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Table 5. Factors influencing knowledge about asymptomatic hyperuricemia and gout.

Factor B SE t p *

Age (years) −0.667 0.224 −2.983 0.003
Work experience (clustered) 0.133 0.172 0.772 0.440

Number of patients in care (clustered) −0.293 0.129 −2.261 0.024
Gender 0.198 0.293 0.499 0.499

* multiple regression analysis; SE—standard error.

4. Discussion

The results of this study show a modest knowledge of asymptomatic hyperuricemia
and gout management among primary care physicians in Croatia. Physicians were most
informed about treatment options for asymptomatic hyperuricemia and gout but showed
a poor understanding of the underlying pathophysiology and risk factors. In comparison,
in a study conducted among primary care physicians in Saudi Arabia, knowledge scores
were 3% for mechanisms and 62.7% for dietary recommendations [17]. In the present study,
88.1% knew the non-pharmacological approach to the management of hyperuricemia while
31.1% correctly identified the most common reasons for elevated serum uric acid levels. In
a study by Kostka-Jeziorny et al., physicians showed poor awareness of the relationship
between hyperuricemia and ischemic heart disease or chronic kidney disease [18].

Hyperuricemia indicates an increased risk of diabetes mellitus or metabolic syndrome
and it may lead to hypertension and cardiovascular disease [19,20], therefore it is essential
to provide these patients with adequate care. Elevated serum uric acid has been associated
not only with several cardiovascular risk factors but also with an increased cardiovascular
mortality in the general population [21,22] and after acute myocardial infarction [23,24].
Moreover, in the setting of acute myocardial infarction, hyperuricemia has been linked
with an increased inflammatory response [25]. Less than 5% of physicians correctly defined
asymptomatic hyperuricemia and were able to identify the goal or main reason for treating
hyperuricemia. Our results are consistent with previous research, as studies show that
physicians tend to underestimate the effect of hyperuricemia in patients with a high risk of
cardiovascular disease [1]. Moreover, a recent study from Poland revealed that a relatively
small proportion of physicians are aware of the recommendations for the treatment of
hyperuricemia in patients with high cardiovascular risk [18].

A study from Japan showed that only around 10% of patients with hyperuricemia
were diagnosed with asymptomatic hyperuricemia in daily practice [3,4]. Most physicians
in this study reported having 5–10 cases of asymptomatic hyperuricemia per month in
their practice. It is possible that a proportion of cases remains undiagnosed in the primary
care setting. Greater understanding of the pathophysiology, possible causes, related condi-
tions and eventual risks of hyperuricemia may raise awareness about the importance of
identifying and monitoring patients with hyperuricemia in primary care.

Moreover, the results of this study imply that primary care physicians with fewer
patients in care have a greater knowledge of treating these patients. The reason for this
is likely a smaller load on these physicians that gives them more time and freedom for
education and more thorough patient evaluation. Furthermore, the greatest knowledge
scores about of hyperuricemia management were observed among physicians with 11–20
years of work experience. These physicians are young specialists. The results show greater
knowledge among physicians who have read at least one scientific paper on this topic in
the past year, further stressing the importance of continuous medical education among
primary care physicians.

Although most physicians stated that guidelines for the management of patients
with asymptomatic hyperuricemia would be of great assistance in their everyday practice,
many were also satisfied with their approach to treating patients with asymptomatic
hyperuricemia or gout. Considering the modest knowledge among primary care physicians,
there is an obvious need for guidelines and education in this area. Not many physicians
were aware of EULAR evidence-based recommendations for the management of gout,
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hence not many used them in everyday practice. These findings are in accordance with
previously published research. The lack of education leaves many physicians perceiving
gout as an acute disease and offering patients painkillers when necessary rather than
long-term medication [26].

Unfortunately, efforts at educating primary care physicians to manage gout effectively
and to educate their gout patients sufficiently have not been successful. This issue is
aggravated by the fact that gout is mostly managed in primary care and that rates of
adherence to urate lowering therapies are 50% or less, worse than most other chronic
illnesses [27].

Less than 5% of physicians reported that more than 60% of their patients with hyper-
uricemia receive pharmacological treatment. A diet with a reduced intake of purine rich
foods may reduce urate levels. However, the effects of such an approach are modest and
limited, since most patients with hyperuricemia have genetically determined low urate
excretion [5,28]. Still, asymptomatic hyperuricemia should generally not be treated, as most
of these patients will not develop gout [29]. In the present study, we identified that roughly
88% of physicians are familiar with the non-pharmacological approach to hyperuricemia
treatment. However, the results also imply that physicians tend to over-estimate the likely
effect of these treatments with only 29.8% providing a correct answer to the question about
the effect of non-pharmacological treatment options for lowering hyperuricemia.

In the management of patients with this condition, primary care physicians should be
aware of drugs that may raise urate levels [30]. However, in the present study, 62.8% cor-
rectly identified medications that may elevate serum uric acid levels. Since patients with
hyperuricemia may present with a number of comorbidities [5], it is important that their
physicians are aware of the optimal treatment choice available.

Limitations

This study was survey based and anonymous; however, participants may have pro-
vided socially desired answers to some of questions. The survey used in the study was
not validated in different populations. This should be taken into consideration when
interpreting the results of the study. Additionally, it should be stressed that the data on
the number of patients was self-assessed by physicians and was not retrieved from official
data records.

5. Conclusions

This study identified gaps in primary care physicians’ knowledge essential for the
adequate management of patients with asymptomatic hyperuricemia and gout. Primary
care physicians are not aware of the risks associated with elevated serum uric acid levels
and are in a large proportion unable to correctly identify drugs that may lead to elevated
serum uric acid levels. Among physicians in Croatia, not many are familiar with the EULAR
guidelines but think that they would benefit from guidelines for the management of such
patients. As hyperuricemia and gout are among the fastest rising non-communicable
conditions, greater awareness about the available guidelines and more education about
the causes and risks of hyperuricemia among primary care physicians may contribute
to a reduction in the development of other diseases that have hyperuricemia in their
background. In the present study, we identified that 62.8% of physicians correctly identified
drugs that elevate serum uric acid levels and 47% correctly identified drugs that lower
serum uric acid levels. In addition, the results implicate that physicians are unable to
provide an accurate estimate of the effect of non-pharmacological interventions for the
treatment of hyperuricemia and gout. For future studies it would be of great interest to see
the percentage of physicians who would prescribe the different therapeutic options (urate
lowering therapy, non-steroidal anti-inflammatory drugs, colchicine, corticosteroids) for
patients with asymptomatic hyperuricemia considering patient’s comorbidities as well as
to further investigate knowledge about the effect of diet and other non-pharmacological
interventions in patients with hyperuricemia.
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prediabetes, and prehypertension in the Croatian adult population—A cross-sectional study. BMC Cardiovasc. Disord. 2012, 12,
117. [CrossRef]

9. Li, Y.W.; Chen, W.L. Clinical relevance of serum uric acid and abdominal aortic-calcification in a national survey. Clin. Cardiol.
2020, 43, 1194–1201. [CrossRef]

10. Heron, M.; Anderson, R.N. Changes in the Leading Cause of Death: Recent Patterns in Heart Disease and Cancer Mortality.
NCHS Data Brief 2016, 254, 1–8.

11. Zhao, D.; Liu, J.; Wang, M.; Zhang, X.; Zhou, M. Epidemiology of cardiovascular disease in China: Current features and
implications. Nat. Rev. Cardiol. 2019, 16, 203–212. [CrossRef] [PubMed]

12. Einarson, T.R.; Acs, A.; Ludwig, C.; Panton, U.H. Economic Burden of Cardiovascular Disease in Type 2 Diabetes: A Systematic
Review. Value Health 2018, 21, 881–890. [CrossRef] [PubMed]

13. Luengo-Fernandez, R.; Leal, J.; Gray, A.; Petersen, S.; Rayner, M. Cost of cardiovascular diseases in the United Kingdom. Heart
2006, 92, 1384–1389. [CrossRef] [PubMed]

14. Siqueira, A.S.E.; Siqueira-Filho, A.G.; Land, M.G.P. Analysis of the Economic Impact of Cardiovascular Diseases in the Last Five
Years in Brazil. Arq. Bras. Cardiol. 2017, 109, 39–46. [CrossRef]

15. Sample Size Calculator. Available online: https://www.surveymonkey.com/mp/sample-size-calculator/ (accessed on 20 March 2020).
16. Hrvatski Zavod za Zdravstveno Osiguranje. Ugovoreni Sadržaji Zdravstvene Zaštite u RH. Available online: https:

//www.hzzo.hr/zdravstveni-sustav-rh/zdravstvena-zastita-pokrivena-obveznim-zdravstvenim-osiguranjem/ugovoreni-
sadrzaji-zdravstvene-zastite-u-rh/ (accessed on 20 March 2020).

17. Alqarni, N.A.; Hassan, A.H. Knowledge and practice in the management of asymptomatic hyperuricemia among primary health
care physicians in Jeddah, Western Region of Saudi Arabia. Saudi Med. J. 2018, 39, 1218–1225. [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/32774692
http://doi.org/10.3390/ijms21124269
http://www.ncbi.nlm.nih.gov/pubmed/32560040
http://doi.org/10.1080/14397595.2020.1784556
http://www.ncbi.nlm.nih.gov/pubmed/32552370
http://doi.org/10.1002/pds.5127
http://doi.org/10.7861/clinmedicine.17-1-54
http://doi.org/10.3390/ijerph18020387
http://doi.org/10.1186/1471-2261-12-117
http://doi.org/10.1002/clc.23433
http://doi.org/10.1038/s41569-018-0119-4
http://www.ncbi.nlm.nih.gov/pubmed/30467329
http://doi.org/10.1016/j.jval.2017.12.019
http://www.ncbi.nlm.nih.gov/pubmed/30005761
http://doi.org/10.1136/hrt.2005.072173
http://www.ncbi.nlm.nih.gov/pubmed/16702172
http://doi.org/10.5935/abc.20170068
https://www.surveymonkey.com/mp/sample-size-calculator/
https://www.hzzo.hr/zdravstveni-sustav-rh/zdravstvena-zastita-pokrivena-obveznim-zdravstvenim-osiguranjem/ugovoreni-sadrzaji-zdravstvene-zastite-u-rh/
https://www.hzzo.hr/zdravstveni-sustav-rh/zdravstvena-zastita-pokrivena-obveznim-zdravstvenim-osiguranjem/ugovoreni-sadrzaji-zdravstvene-zastite-u-rh/
https://www.hzzo.hr/zdravstveni-sustav-rh/zdravstvena-zastita-pokrivena-obveznim-zdravstvenim-osiguranjem/ugovoreni-sadrzaji-zdravstvene-zastite-u-rh/
http://doi.org/10.15537/smj.2018.12.23715


Int. J. Environ. Res. Public Health 2021, 18, 1234 11 of 11

18. Kostka-Jeziorny, K.; Widecka, K.; Tykarski, A. Study of epidemiological aspects of hyperuricemia in Poland. Cardiol. J. 2019, 26,
241–252. [CrossRef]

19. Keenan, R.T. The biology of urate. Semin. Arthritis Rheum. 2020, 50, S2–S10. [CrossRef]
20. Gois, P.H.F.; Souza, E.R.M. Pharmacotherapy for hyperuricaemia in hypertensive patients. The Cochrane database of systematic

reviews. Cochrane Database Syst. Rev. 2020, 9, CD008652.
21. Braga, F.; Pasqualetti, S.; Ferraro, S.; Panteghini, M. Hyperuricemia as risk factor for coronary heart disease incidence and

mortality in the general population: A systematic review and meta-analysis. Clin. Chem. Lab. Med. 2016, 54, 7–15. [CrossRef]
22. Kumric, M.; Borovac, J.A.; Kurir, T.T.; Bozic, J. Clinical Implications of Uric Acid in Heart Failure: A Comprehensive Review. Life

2021, 11, 53. [CrossRef]
23. Kaya, M.G.; Uyarel, H.; Akpek, M.; Kalay, N.; Ergelen, M.; Ayhan, E.; Isik, T.; Cicek, G.; Elcik, D.; Sahin, O.; et al. Prognostic value

of uric acid in patients with ST-elevated myocardial infarction undergoing primary coronary intervention. Am. J. Cardiol. 2012,
109, 486–491. [CrossRef] [PubMed]

24. Mandurino-Mirizzi, A.; Cornara, S.; Somaschini, A.; Demarchi, A.; Galazzi, M.; Puccio, S.; Montalto, C.; Crimi, G.; Ferlini, M.;
Camporotondo, R.; et al. Elevated serum uric acid is associated with a greater inflammatory response and with short- and
long-term mortality in patients with ST-segment elevation myocardial infarction undergoing primary percutaneous coronary
intervention. Nutr. Metab. Cardiovasc. Dis. 2020. [CrossRef] [PubMed]

25. Mandurino-Mirizzi, A.; Demarchi, A.; Ruffinazzi, M.; Cornara, S.; Somaschini, A.; Crimi, G.; Ferlini, M.; Camporotondo, R.;
Gnecchi, M.; Ferrario, M.; et al. Serum uric acid may modulate the inflammatory response after primary percutaneous coronary
intervention in patients with ST-elevation myocardial infarction. J. Cardiovasc. Med. 2020, 21, 337–339. [CrossRef] [PubMed]

26. Chia, F.L. Poorly controlled gout: Who is doing poorly? Singap. Med. J. 2016, 57, 412–414. [CrossRef]
27. Day, R.; Nguyen, A.; Graham, G.; Aung, E.; Coleshill, M.; Stocker, S. Better outcomes for patients with gout. Inflammopharmacology

2020, 28, 1395–1400. [CrossRef]
28. Dore, R.K. Gout: What primary care physicians want to know. J. Clin. Rheumatol. 2008, 14, S47–S54. [CrossRef]
29. Skoczynska, M.; Chowaniec, M.; Szymczak, A.; Langner-Hetmanczuk, A.; Maciazek-Chyra, B.; Wiland, P. Pathophysiology of

hyperuricemia and its clinical significance—A narrative review. Reumatologia 2020, 58, 312–323. [CrossRef]
30. Pillinger, M.H.; Mandell, B.F. Therapeutic approaches in the treatment of gout. Semin. Arthritis Rheum. 2020, 50, S24–S30.

[CrossRef]

http://doi.org/10.5603/CJ.a2019.0034
http://doi.org/10.1016/j.semarthrit.2020.04.007
http://doi.org/10.1515/cclm-2015-0523
http://doi.org/10.3390/life11010053
http://doi.org/10.1016/j.amjcard.2011.09.042
http://www.ncbi.nlm.nih.gov/pubmed/22100027
http://doi.org/10.1016/j.numecd.2020.10.020
http://www.ncbi.nlm.nih.gov/pubmed/33358717
http://doi.org/10.2459/JCM.0000000000000926
http://www.ncbi.nlm.nih.gov/pubmed/31977536
http://doi.org/10.11622/smedj.2016129
http://doi.org/10.1007/s10787-020-00694-7
http://doi.org/10.1097/RHU.0b013e3181896c35
http://doi.org/10.5114/reum.2020.100140
http://doi.org/10.1016/j.semarthrit.2020.04.010

	Introduction 
	Materials and Methods 
	Participants 
	Survey 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

