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Abstract

Background: Understanding the global burden of gout in the past and future can provide
important references for optimizing prevention and control strategies in healthcare systems.
Objectives: This study aimed to report variations in the global disease burden and risk factors
of gout in 204 countries and territories from 1990 to 2019.

Design: We conducted a retrospective analysis of gout based on the latest Global Burden of
Disease (GBD) 2019 database.

Methods: We collected data on the prevalence, incidence, and disability-adjusted life years
(DALYs) of gout from 1990 to 2019. The data were then stratified by age, sex, and economic
development level. Decomposition analysis, frontier analysis, and prediction models were
used to analyze the changes and influencing factors influencing each indicator.

Results: Globally, there were 53,871,846.4 [95% uncertainty interval (Ul): 43,383,204.6-
66,342,327.3] prevalent cases, 92,228,86.8 (95% Ul: 7419,132.1-11,521,165) incident cases, and
1673,973.4 (95% Ul: 1,068,061.1-2,393,469.2) cases of DALYs of gout in 2019, more than double
those in 1990. Moreover, the pace of increase in the age-standardized prevalence rate (ASPR),
age-standardized incidence rate (ASIR), and age-standardized DALY rate (ASDR] accelerated
during 1990-2019, with estimated annual percentage changes (EAPC]) of 0.94 [95% confidence
interval (Cl): 0.85-1.03], 0.77 (95% CI: 0.69-0.84), and 0.93 (95% CI: 0.84-1.02), respectively,
especially among men. The disease burden of gout has increased in all the other 20 GBD
regions in the past 30years, except Western Sub-Saharan Africa. The highest risk of high body
mass index (BMI) and kidney dysfunction was in high-income countries such as North America
and East Asia. The global prevalence rate, incidence rate, and DALYs rate of gout in 2030 will
reach 599.86, 102.96 per 100,000 population, and 20.26 per 100,000 population, respectively,
roughly the same as in 2019.

Conclusion: With the development of society, the disease burden of gout will become
increasingly severe. It is very important to study the accurate epidemiological data on gout for
clinical diagnosis and treatment and health policy.

Keywords: decomposition analysis, frontier analysis, global disease burden, gout, prediction,
risk factor

Received: 28 June 2023; revised manuscript accepted: 14 December 2023.

Introduction

Gout is the most common chronic inflammatory
arthritis characterized by an increase in serum uric
acid levels and the deposition of monosodium
urate crystals in joint tissues.! Clinical studies

have shown that gout flares are related to the tran-
sient increase in cardiovascular events after a gout
attack,? and are independently associated with an
increased risk of death from kidney disease.?
These factors cause patients to suffer greatly.* The
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global prevalence of gout is 1-4%, and the inci-
dence rate is 0.1-0.3%.5 Epidemiological studies
have shown that the incidence rate and prevalence
of gout increase with age.

With rapid economic development and urbaniza-
tion, the burden of gout has increased in many
parts of the world, and the burden on the health
system has also gradually increased,® becoming
an increasingly serious public health problem.
The overall planning of the health system requires
careful assessment of the epidemiology of gout.

Epidemiological studies require the use of up-to-
date comprehensive databases. The Global
Burden of Disease (GBD) 2019 can provide the
most comprehensive estimate of the gout burden
to date.” At present, most studies on the global
disease burden of gout are limited to 2017 data
and prior, and some are limited to a single coun-
try, or even categorize gout for combined
research.8-10

Moreover, targeted quantitative analyses of the
global burden of gout in the past 30years and
future predictions are not available, which is also
the key information needed for improving health
policy. This study used GBD 2019 data to
describe the epidemiological status of gout in var-
ious regions worldwide, study how population
and epidemiologic drivers have affected changes
in the burden of gout in the past 30years, and
finally predict the burden of gout in 2030.

Materials and methods

Data sources

This research queried relevant data through the
Global Health Data Exchange GBD Results Tool
(https://vizhub.healthdata.org/gbd-results/). We
used the International Classification of Diseases
10th Revision to classify and code diseases. The
disease classification code of gout is M10.7 We
selected ‘gout’ as the cause, and ‘prevalence’,
‘incidence’, and ‘disability-adjusted life years
(DALYSs)’ as measures. The retrieved data were
further collected and analyzed according to dif-
ferent geographical locations, socioeconomic
development levels, gender, and different age
groups. All data used in this study were the latest
data directly retrieved from the GBD database
(most recently updated to 2019). As the GBD

database is public, this research was exempt from
ethical exemption.

Statistical analysis

The terms and definitions related to GBD used in
this study are shown in Supplemental Table 1.
The crude rate of disease (prevalence, incidence,
DALYs, etc.) is one of the most basic indicators
to measure the epidemiological trend of disease,
but the difference in the age structure of the pop-
ulation may lead to the heterogeneity of the gout
burden. To ensure the comparability of statistical
indicators, we had to give different weights to the
gross rate according to the age composition to
obtain the age-standardized rate (ASR). Finally,
the age-standardized prevalence rate (ASPR),
age-standardized incidence rate (ASIR), and age-
standardized DALY rate (ASDR) were used to
estimate the gout burden.

A
Z. a;w;
ASR = ==——x100,000

w.
i=1 !

where 7 represents the ith age group, g, represents
the specific disease crude rate of the ith age group,
and w, represents the reference standard for selec-
tion, and weight of the sth age group in the
population.

We used the estimated annual percentage change
(EAPC) to reflect the change trend of the ASR in
a specific time period. The 95% confidence inter-
val (CI) of the EAPC was calculated by a linear
regression model.!!

In (ASR) = 0. + B(calendar year) + &
EAPC =100 x (exp(B)-1)
95% CI=p+1.96 S (Sp=S/n)

where 7 in the formula is the number of inde-
pendent variables. If both the lower limit values of
the EAPC and its 95% CI are positive, the ASR is
considered increasing. If the upper limit values of
the EAPC and 95% CI are both negative, the
ASR is declining.!?

We used the linear mixed-effects model defined
by meta-regression-Bayesian, regularized trimmed
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(a meta-regression program) to analyze the rela-
tionship between different indicators and the soci-
odemographic index (SDI).13

To reflect the annual trends in the gout burden,
we calculated the EAPC in the ASPR, ASIR, and
ASDR for gout worldwide from 1990 to 2019.

Spearman’s rank test was used to evaluate the rela-
tionship between the global burden of gout (ASPR,
ASIR, and ASDR) and the Human Development
Index (HDI) in 2019.1% In addition, this study
used the decomposition method invented by Das
Gupta to quantify the impact of age structure,
population growth, and epidemiological changes
on the global burden of gout.1>16 To assess the
relationship between the gout burden and sociode-
mographic development, we used the data from
1990 to 2019 to establish a frontier analysis based
on the ASDR and SDI to better understand the
potential improvements of the gout DALYSs rate
that may be achieved in a country or region.!?

The change in each result was calculated by com-
paring the data from 2019 with the data from
1990. Finally, descriptive analysis and a visual
display of gout-related epidemiological data from
1990 to 2019 were conducted according to gen-
der, age, region, and year.

All charts were made by R software (version
4.0.5) (R Foundation for Statistical Computing,
Vienna, Austria). p Values less than 0.05 were
considered statistically significant.

Results

Prevalence, incidence, and DALYs of the global
gout burden from 1990 to 2019

Globally, there were 53,871,846.4 [95% uncer-
tainty interval (UI): 43,383,204.6-66,342,327.3]
prevalence cases of gout in 2019, with an ASPR
of 652.2 (95% UI: 528.6-798.6) per 100,000
population, which represented a 22.4% increase
since 1990 (Table 1). Moreover, there were
9,222,886.8 (95% UI: 7,419,132.1-11,521,165)
incident cases of gout in 2019, with an ASIR of
111.3 (95% UI: 90-139.2) per 100,000 popula-
tion, which represented an 18.0% increase since
1990 (Table 2). In addition, there were
1,673,973.4 (95% UI: 1,068,061.1-2,393,469.2)

cases of gout DALYs in 2019, and the ASDR per
100,000 population was 20.2 (95% UIL: 12.9-
28.9), an increase of 2.2% since 1990 (Table 3).
From 1990 to 2019, the EAPCs in the ASPR,
ASIR, and ASDR were 0.94 (95% CI: 0.85—
1.03), 0.77 (95% CI: 0.69-0.84), and 0.93 (95%
CI: 0.84-1.02), respectively, which presented an
increase in the GBD due to gout.

Based on 204 countries and territories, the high-
est gout ASPR, ASIR, and ASDR in 2019
occurred in the United States of America and
were 1752 (95% UIL 1507.1-2016.7), 216.9
(95% UI: 181.5-259.9), and 53 (95% UI: 35—
73.6) per 100,000 populations, respectively.
Moreover, the smallest ASPR was in Nigeria
(432.9 per 100,000 populations); the lowest
ASIR and ASDR were found in Guatemala,
which was 31.6 (95% UIL: 25.2-39.5) and 5.1
95% UIL 3.2-7.4) per 100,000 populations,
respectively. Between 1990 and 2019, the United
States of America experienced the greatest per-
centage increase in the ASPR, ASIR, and ASDR
of the gout burden (85.8%, 61%, and 84.5%,
respectively) among all countries, followed by
Australia (44.7%, 30.3%, and 44.5%). By con-
trast, Nigeria had the largest percentage decline
(=9.8%, —10%, and —9.4%) (Figures 1(a) and 2;
Supplemental Tables 2 and 3). The number of
gout prevalence, incidence, and DALYs due to
gout decreased only in Georgia (—1.5%, —4.9%,
and —3.6%, respectively) from 1990 to 2019.
There was a positive correlation between the
ASPR (r=0.43, p=1.495X10"8<0.001) and
ASIR (r=0.29,p=2.368 X 1074<0.001) in 2019.
In addition, there was a negative correlation
between the ASDR (r=-0.45, p=<2.002X107°
0.001) and SDI (Figure 2).

Gout burden in 21 GBD regions

Across the 21 GBD regions, the ASPR, ASIR,
and ASDR in 2019 were the highest in high-
income North America, with values of 1722.4
95% UL 1471.5-1999.1), 214.2 (95% UL
178.4-256.6), and 52.3 (95% UI: 34.4-72.3) per
100,000 populations, respectively. The second
highest was in Australia, which was 1422.0 (95%
Ul 1138.7-1776.6), 186.6 (95% UIL: 150.7-
233.2), and 43.5 (95% UIL: 28.0-62.2) per
100,000 populations, respectively. The lowest
rates were found in Central Latin America, and
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Figure 1. Global gout burden in 204 countries and territories. (a) The ASPR, ASIR, and ASDR in 2019; (b) The
number of prevalence, incidence, and DALYs changed between 1990 and 2019; (c) EAPC in the ASPR, ASIR, and

ASDR from 1990 to 2019.

ASDR, age-standardized DALY rate; ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; DALYs,
disability-adjusted life years; EAPC, estimated annual percentage changes.

were 183.8 (95% UI: 145.3-229.1), 35.7 (95%
Ul: 28.4-44.6), and 5.9 (95% UI: 3.7-8.5) per
100,000 populations, respectively (Tables 1-3).

The EAPCs of the prevalence, incidence, and
DALYs in Western Sub-Saharan Africa were
-0.17 (95% CI: —0.28 to 0.07), —0.18 (95% CI:
-0.28 to 0.08), and -0.15 (—=0.25 to 0.05),
respectively, from 1990 to 2019, which means
that the burden of gout in Western Sub-Saharan
Africa declined over time (Tables 1-3). The
above results suggest that the disease burden of
gout has increased in all the other 20 GBD regions
over time, except in Western Sub-Saharan Africa
(Figure 3).

Gout burden in SDI regions

The ASPR, ASIR, and ASDR in all SDI regions
increased from 1990 to 2019, which means that the
burden of gout in all SDI areas has increased to
varying degrees. Among them, the ASPR and ASIR
increased the most in the high SDI regions (46.2%
and 32.7%, respectively), and the least in the low

SDI regions (4.5% and 4.6%, respectively); the
ASDR had the largest growth rate (156.0%) in the
low-middle SDI regions, and the smallest growth
rate (73.5%) in the high-middle SDI regions espe-
cially in gout patients with high BMI (Figure 4).

Gout burden by age and gender

Globally, DALYs increased with age in 2019
except among those in the 75-84 age group.
Females aged 65-69years and males aged 60—
64 years experienced the highest prevalence, inci-
dence, and DALYs of gout, and men had rates
2.5-3.5 times higher than those of women
(Figure 5). In the <95 age group, the prevalence,
incidence, and DALYs among women were lower
than those among men in the same age group, but
the opposite was true among patients =95 years
old. In all age groups, the rate of prevalence, inci-
dence, and DALYs rates among women were
lower than those among men.

In addition, the ASPR of men was much higher
than that of women in 1990 (849.8, 95% UI:
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Figure 2. Global gout burden around 204 countries and

territories by the Human development index for both

genders combined in 2019. (a) ASPR, (b] ASIR, and (c) ASDR.
ASPR, age-standardized prevalence rate; ASIR, age-standardized incidence rate; ASDR, age-standardized DALY rate.

678.9-1047 versus 250.8, 95% UI: 199.8-313.5
per 100,000 populations) and in 2019 (1031.8,
95% UI: 836.7-1261.4 versus 303.6, 95% UL
244.5-376.2 per 100,000 populations) globally
(Supplemental Table S5). The global ASIR of
men in 1990 (147.5 per 100,000 population,
95% UI: 118.5-184.9) was much higher than
that of women in the same period (45.7 per
100,000 population, 95% UI: 36.5-57.5). In
2019, men (172.4 per 100,000 population, 95%
UI: 139.2-215.3) were also higher than women
(54.2 per 100,000 population, 95% UI: 43.6—
67.7) (Supplemental Table S6). Similarly, the
ASDR of men was more than women in 1990
(26.4, 95% UI: 16.7-37.9 wversus 7.7, 4.9-11.1
per 100,000 populations) and in 2019 (32.1, 95%
Ul: 20.4-45.7 versus 9.3, 95% UI: 5.9-13.3 per
100,000 populations) globally (Supplemental
Table S7). Between 1990 and 2019, the global
burden of gout increased more significantly
among men than among women (Figure 5).

Gout-related DALYs attributable risk factors

The GBD 2019 database divides risk factors into
four levels: Level 1 (3 factors), Level 2 (20 fac-
tors), Level 3 (41 factors), and Level 4 (22 fac-
tors) (Supplemental Table S11). According to
searching the GBD database for the potential
gout-related DALY attributable risk factors, we
found four risk factors contributing to gout-related
DALYs: all risk factors, metabolic risk factors,
high body mass index (BMI), and kidney dysfunc-
tion. Metabolic risks were the third leading Level
1 risk factor for attributable DALYs. High BMI
and kidney dysfunction followed metabolic risk
factors and all risk factors. We selected the most
detailed risks for visual analysis (Figure 6).

As shown in Figure 6. The top two regions with
the highest burden of gout-related BMI and kid-
ney dysfunction were high-income North America
and East Asia. In the past 30years, the DALYSs
rate of gout caused by high BMI had steadily
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Figure 3. Changes in the ASPR, ASIR, and ASDR of gout globally and in different SDI regions. (a) ASPR,

(b) ASIR, and (c) ASDR.

ASPR, age-standardized prevalence rate; ASIR, age-standardized incidence rate; ASDR, age-standardized DALY rate;

SDI, sociodemographic index.
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Figure 4. Changes in the ASPR, ASIR, and ASDR of gout globally and in different SDI regions from 1990 to 2019. (a) ASPR, (b) ASIR,

and (c) ASDR.
ASPR, age-standardized prevalence rate; ASIR, age-standardized incidence rate; ASDR, age-standardized DALY rate; SDI, sociodemographic index.
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Figure 5. Age-specific numbers and rates of prevalence, incidence, and DALYs of gout by age and gender in 2019. (a) Prevalence, (b)

Incidence, and (c) DALYSs.

DALYs, disability-adjusted life years.
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Figure 6. The two risk factors contributing to gout-related DALYs from 1990 to 2019 in the globe and different

regions.
DALYs, disability-adjusted life years.

increased in all SDI regions, and the higher the
SDI level was, the larger the number of DALYSs
related to the gout-related BMI (Supplemental
Tables S8-S10). This showed that the exposures
to risk factors were highly correlated with the
development of a social economy. Moreover, the
global trend of gout DALYSs tended to continue
to increase.

Decomposition analysis of gout burden

The decomposition analyses showed that from
1990 to 2019, the burden of gout measured in
prevalence, incidence, and DALY increased sig-
nificantly. Globally, in 2019, there were more
than 31.80million prevalent cases of gout per
year (an increase of 144.16%), 5.18 million inci-
dent cases (an increase of 128.42%), and
982,591.19 DALYs due to gout (an increase of
142.18%).

The growth of gout indicators worldwide and in
five SDI regions was mainly caused by population
growth; however, the prevalence (43.14%) and
DALYs (43.29%) of high SDI regions were
caused by an epidemiological change (Figure 7).
Globally, population growth has led to 57.23%,
61.81%, and 57.76% increases in gout

prevalence, incidence, and DALY burden in the
past 30years, respectively (Supplemental Table
S12). The contribution of population growth to
the prevalence, incidence, and DALYs of gout
was most obvious in the low SDI regions (96.68%,
96.36%, and 96.17%, respectively), followed by
the low-middle SDI regions (73.45%, 75.83%,
and 73.81%, respectively). Only in the low SDI
regions, did aging show negative growth (—2.52%,
—2.38%, and —2.53%, respectively).

Although the prevalence, incidence rate, and
DALYs of gout have increased globally and in
most GBD regions, some GBD regions showed a
partial deviation from this trend. At the same
time, epidemiological changes occurred. For
example, the overall contribution rates of aging in
Western Sub-Saharan Africa, Eastern Sub-
Saharan Africa, and Central Sub-Saharan Africa
to the prevalence (-9.91%, -5.24%, and
-3.63%), incidence (-8.23%, -4.48%, and
-3.16%), and DALYs (-9.23%, —4.98%, and
—3.38%) were negative. The epidemiological
changes in the prevalence, incidence, and
DALYs of the above three places were —3.31%,
-3.53%, and —2.60%, respectively. However,
the above deviations were far from offsetting the
overall trend (Supplemental Table S12). The
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Figure 7. Decomposition analysis of gout indicators from 1990 to 2019. (a) Prevalence, (b) Incidence, and (c)
DALYs. The black dot represents the overall change value of population growth, aging, and epidemiological

change.
DALYs, disability-adjusted life years.

decomposition analysis of gout revealed signifi-
cant heterogeneity of demographic factors and
epidemiological trends. Population growth was
the main driver of changes in gout indicators in
most GBD areas.

Frontier analysis of gout burden

The frontier indicates the leading countries or
regions (pushing the envelope at the frontier),
whose SDI represents the lowest disease burden.
The effective difference is defined as the distance
from the frontier, which stands for the gap
between the burden observed by a country or
region according to its SDI and the burden of dis-
ease that may be realized.!” The significant effec-
tive difference from the frontier indicates that
there may be unrealized benefits or improvement
opportunities (reduction in gout DALYSs) accord-
ing to the position of countries or regions in the
development spectrum.

We used the 2019 DALYs and SDI to estimate
the effective difference between each country and
region and the border (Figure 8 and Supplemental
Table S14). The top five countries or regions
with the largest effective difference from their
frontier (range of effective difference: 48.69—
36.59) included the United States of America,
Canada, New Zealand, Australia, and Greenland.
Given the position in the development spectrum,
the top five countries or regions with the lowest

DALYSs rates had the lowest effective differences
(range: 0.32-1.06), including Somalia, Niger,
Guatemala, Honduras, and El Salvador
(Supplemental Table S14).

The solid black line represents the frontier, and
the dots represent the countries and regions. The
blue dots indicate the upward trend, while the red
dots indicate the opposite.

Prediction analysis of gout burden

The prevalence rate, incidence rate, and DALYs
rate of gout will change differently over time and
in different regions. To accurately determine the
true epidemiology of gout in different countries
worldwide, we need to conduct higher-quality
epidemiological research. According to the pre-
diction, the future prevalence rate, incidence rate,
and DALYs rate of gout in the world will be
roughly the same as the current rate and will be
expected to reach 599.86 per 100,000 popula-
tion, 102.96 per 100,000 population, and 20.26
per 100,000 population, respectively, in 2030
(Figure 9). Compared with 2019, the epidemio-
logical indicators in low-SDI regions and middle
low-SDI regions will increase, with an increase of
6.02% to 23.17%. In addition, all indicators in
other SDI areas will decrease to varying degrees
except for the DALYSs in the middle SDI regions
(4.94%) and high-middle SDI regions (2.64%)
(Supplemental Table S13). Compared with
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developed countries, developing countries will be
more affected by gout. The above forecast shows
that the burden of gout in developing countries
will increase more than that in large countries in
the next 11years. The above forecast shows that
developing countries will face greater pressure to
increase the burden of gout disease than devel-
oped countries in the next 11 years.

Discussion

This study examined global patterns and trends of
the gout burden from 1990 to 2019 in 204 coun-
tries and territories. The incidence, prevalence,
and DALY of gout in 2019 worldwide were more
than twice those in 1990. In addition, the ASPR,
ASIR, and ASDR increased by 22.4%, 18.0%,
and 22.2%, respectively, between 1990 and 2019.
Following a search of pertinent studies, we found
this observation to be consistent with the results of
the study conducted by Safiri ez al. using the GBD
2020 (#Prevalence, Incidence, and Years Lived
With Disability Due to Gout and Its Attributable
Risk Factors for 195 Countries and Territories
1990-2017: A Systematic Analysis of the GBD
Study 2017). While a direct comparison between
their findings and ours would not have been suf-
ficiently rigorous given the difference in data time
span and application methods, they ultimately
reached similar conclusions to those of the present
study. Together, our findings together indicate
that gout has become a major global public health
problem.

There were pronounced sex and age differences
in gout. The gender composition of gout patients
under 65 years of age was more male than female,
which was consistent with the previous study.!8
Estrogen may play a role in regulating the expres-
sion or activity of sodium urate transporters.!®
Therefore, the incidence and prevalence rates of
gout among young and middle-aged women are
lower than those in men. However, this advantage
in women disappears after menopause. In addi-
tion to estrogen, diet may play a role by regulating
inflammatory pathways. A prospective study
among 730 men with gout showed a close corre-
lation between alcohol consumption and an
increased risk of gout.2? Another study found that
compared to 262 female patients, male patients
(n=1012) were more likely to have gout due to
diet, such as beef, pork, seafood, and alcohol
(p<0.05).2

Although research on gout has been ongoing for
centuries, clinical studies have mainly focused on
males. For example, most existing guidelines
describe the male population.??2 Gout in females
has received insufficient attention in research,
and its representativeness in phenotype evalua-
tion studies and clinical trials is poor.23 Due to
different risk factors (e.g. age, comorbidities, and
diuretic use), the characteristics of gout in females
and males greatly differ.2¢ In terms of symptoms,
women have a higher frequency of upper limb
involvement, which may lead to delayed diagnosis
and misdiagnosis.?> Enrique Rodriguez-Sosa
et al. reported that women with gout are older and
have a higher risk of comorbidities such as cardio-
vascular, kidney, and endocrine metabolic dis-
eases.?® In addition, the gout-related mortality
risk among women is numerically higher than
that among men.2”-28 Therefore, more attention
needs to be paid to the prevention and treatment
of gout in females in future studies.

In addition to the epidemiological trend of gout,
we also investigated the potential risk factors
contributing to gout-rated DALYs. Gout is a
metabolic disease that is closely related to kidney
dysfunction and high BMI. The basic mecha-
nism of gout is the increase in uric acid levels
after the decrease in renal excretion.?® Lipid lev-
els play a key role in determining serum uric acid
levels. The decrease in serum uric acid levels
related to weight loss may be related to the
increase in renal urate excretion caused by the
decrease in triglyceride levels.3 According to the
data from 5707 participants with gout aged
20years and above in the American National
Health and Nutrition Examination Survey 2007—
2008, 71% of the participants had chronic kidney
disease stage =2, 24% had nephrolithiasis, and
53% were obese.>!

The top two regions with the highest burden of
gout-associated BMI and kidney dysfunction
were high-income North America and East Asia.
One of the major changes driving the gout epi-
demic in East Asia is the rapid nutritional trans-
formation that has occurred with rapid economic
development over the last few decades. At pre-
sent, the Chinese diet has changed from a high-
carbohydrate diet to a high-fat diet, and the
costs of diet-related noncommunicable diseases
(NCDs) have exceeded the costs of malnutri-
tion.32 The global epidemic of NCDs originated
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from the Western ultra-processed food diet.33
Ultra-processed food is positively correlated with
obesity,?* and its intake accounts for 45% of the
daily calorie consumption of Canadian adults3>
and 58% of the daily energy consumption of
Americans.?® The main reason driving the gout
epidemic in high-income North America was
obesity caused by excessive intake of super-
processed food. The GBD 2019 has reported that
health status can be improved by reducing risk
factors.3” At present, most DALYs in economi-
cally developed countries arise due to loss of
functional health rather than premature mortal-
ity.” Addressing obesity and other key modifiable
factors may prevent most gout cases among
men.38 Therefore, health systems need to be more
flexible to adapt to the rapid transition from infec-
tious and fatal diseases to NCDs and disabilities.
Population growth is the key driving force for the
increase in the gout burden. The change in gout
burden varied with the level of development and
geographical location (Supplemental Table S12).
The decomposition analysis of gout-related indi-
cators showed that the increase in the burden of
gout disease was mainly driven by population
growth, and the burden was borne by the devel-
oped countries with the greatest coping capacity.
However, measures can be taken to reduce the
burden of gout in countries and regions with dif-
ferent levels of development and at different
stages of development in the same country and
region.

Frontier analysis suggested that the burden of
gout was more heavily skewed toward the United
States, Canada, and other economically devel-
oped countries. This result highlighted a major
challenge for the medical and health system. The
frontier analysis chart showed that there were sig-
nificant effective differences between DALYs and
frontier gout in several countries, which means
there is corresponding room for improvement.
Although the health loss caused by gout was
related to socioeconomic and demographic indi-
cators, the developing countries in the frontier
analysis led the way in gout-related DALYs and
can serve as an example for developed countries.
The above confirmed the theme that ‘develop-
ment is not destiny’. The increase in the burden
of gout should be reflected in the global and
national health agendas to help reduce the num-
ber of patients in more regions and reduce the risk
of gout and other complications.

In the 2030 prediction of this study, the burden of
gout was not reduced as is the case for many other
NCDs. There are several possible reasons for
this. First, when patients first experienced gout,
they were often misdiagnosed with sprains or
infections in the past, or the diagnosis was delayed
in many cases.?®* Second, due to poor medical
conditions, there is a statistical deviation in the
incidence rate of gout in remote areas such as
Africa.40 With the further development of medical
diagnostic technology and the popularization of
medical resources in remote areas, more patients
with gout will be diagnosed in a timely manner.
Reducing the premature mortality rate of NCDs
by one-third in 2030 compared with the level in
2015 is the goal of Sustainable Development
Goal (SDG) 3.4.41 There are few cases of death
caused by gout clinically. However, the SDG
agenda is only a minimum platform. As an NCDs,
reducing the burden of gout is an important step
toward the 2030 goal. We need to take more
measures to reduce the number of patients and
complication risks.

This study still has several limitations to discuss.
First, some deviation existed between GBD esti-
mates of the gout burden and actual data due to
the use of multiple data sources with varying
quality. For example, the burden of gout may
have been underestimated in low- and middle-
income areas due to a lack of medical resources.
Second, comorbidities such as gouty nephropathy
were not considered in estimating the burden of
gout but they may have affected the gout burden.
Third, although the relationship between DALYs
and the SDI is explanatory, it cannot be consid-
ered as a causal relationship.4? Despite these limi-
tations, the GBD 2019 database is valuable for
health system officials to formulate interventions,
address changeable risk factors, and effectively
prevent gout. Fourth, the GBD database was last
updated in 2019, and we urgently need the latest
epidemiological data from 2023.

Gout is a highly common disease, accounting for
a substantial proportion of the global disease bur-
den. The increasing burden of gout needs global
attention. Health management institutions need
relevant epidemiological data for supervision
within their jurisdiction to mitigate the pandemic
of gout. This study provides an epidemiological
data reference for health ~management
institutions.
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