
Clinical Gastroenterology and Hepatology 2022;20:e573–e582
Estimating Global Prevalence of Metabolic Dysfunction-
Associated Fatty Liver Disease in Overweight or Obese Adults

Jiaye Liu,*,‡,§ Ibrahim Ayada,§ Xiaofang Zhang,k Ling Wang,* Yang Li,* Tianfu Wen,¶

Zhongren Ma,# Marco J. Bruno,§ Robert J. de Knegt,§ Wanlu Cao,§

Maikel P. Peppelenbosch,§ Mohsen Ghanbari,k Zhihui Li,*,‡ and Qiuwei Pan§,#
*Department of Thyroid and Parathyroid Surgery, West China Hospital, Sichuan University, Chengdu, Sichuan, China;
‡Laboratory of Thyroid and Parathyroid Diseases, Frontiers Science Center for Disease-Related Molecular Network, West China
Hospital, Sichuan University, Chengdu, Sichuan, China; §Department of Gastroenterology and Hepatology, Erasmus
MC-University Medical Center, Rotterdam, The Netherlands; kDepartment of Epidemiology, Erasmus MC-University Medical
Center, Rotterdam, The Netherlands; ¶Department of Liver Surgery & Liver Transplantation Center, West China Hospital,
Sichuan University, Chengdu, China; and #Biomedical Research Center, Northwest Minzu University, Lanzhou, China

This article has an accompanying continuing medical education activity, also eligible for MOC credit on page e635. Upon completion of this CME
exam, successful learners will be able to better understand the novel MAFLD definition and its impact on patient care.
BACKGROUND & AIMS:
Abbreviations used in this pap
interval; HBV, hepatitis B virus;
dysfunction-associated fatty liv
disease.

Most current article
Metabolic dysfunction-associated fatty liver disease (MAFLD) is a new terminology updated
from non-alcoholic fatty liver disease (NAFLD). In this study, we aim to estimate the global
prevalence of MAFLD specifically in overweight and obese adults from the general population
by performing a systematic review and meta-analysis through mining the existing epidemio-
logical data on fatty liver disease.
METHODS:
 We searched Medline, Embase, Web of Science, Cochrane and google scholar database from
inception to November, 2020. DerSimonian-Laird random-effects model with Logit trans-
formation was performed for data analysis. Sensitivity analysis and meta-regression were used
to explore predictors of MAFLD prevalence in pooled statistics with high heterogeneity.
RESULTS:
 We identified 116 relevant studies comprised of 2,667,052 participants in general population
with an estimated global MAFLD prevalence as 50.7% (95% CI 46.9-54.4) among overweight/
obese adults regardless of diagnostic techniques. Ultrasound was the most commonly used
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diagnostic technique generating prevalence rate of 51.3% (95% CI, 49.1-53.4). Male (59.0%;
95% CI, 52.0-65.6) had a significantly higher MAFLD prevalence than female (47.5%; 95% CI,
40.7-54.5). Interestingly, MAFLD prevalence rates are comparable based on classical NAFLD and
non-NAFLD studies in general population. The pooled estimate prevalence of comorbidities
such as type 2 diabetes and metabolic syndrome was 19.7% (95% CI, 12.8-29.0) and 57.5%
(95% CI, 49.9-64.8), respectively.
CONCLUSIONS:
 MAFLD has an astonishingly high prevalence rate in overweight and obese adults. This calls for
attention and dedicated action from primary care physicians, specialists, health policy makers
and the general public alike.
Keywords: Metabolic-Dysfunction Fatty Liver Disease; Prevalence; Overweight; Obese; Adult.
Fatty liver disease characterized by a build-up of fat
in the liver is commonly associated with metabolic

syndromes such as obesity, diabetes, hypertension, and
dyslipidemia. There are 2 main types of fatty liver dis-
ease including nonalcoholic fatty liver disease (NAFLD)
and alcoholic fatty liver disease. NAFLD has emerged as
the most prevalent type of chronic liver disease and is
affecting more than 1 billion people worldwide.1

Although there are no or few symptoms for majority of
fatty liver patients, a subpopulation can progress to
end-stage liver disease or liver cancer, as well as pulmo-
nary or cardiovascular diseases.2

Metabolic dysfunction-associated fatty liver disease
(MAFLD) is a new terminology updated from NAFLD.
One of the major changes is shifting toward inclusionary
diagnostic criteria to circumvent many limitations of the
current definition of NAFLD. As proposed, the diagnosis
of MAFLD should be based on detection of fatty liver by
histology (biopsy), imaging, or blood biomarker in
addition to 1 of the following 3 criteria, namely over-
weight/obesity, presence of type 2 diabetes mellitus, or
evidence of metabolic dysregulation.3,4 In contrast to
NAFLD diagnosis, alcohol consumption and coexistence
of other liver diseases such as viral hepatitis are no
longer excluded for diagnosing MAFLD.

Paradigm shift in defining fatty liver disease requires
reassessment of MAFLD epidemiology. However, MAFLD
research in the real world is still in its infancy, and only a
long period of time will accumulate sufficient data for
assessing MAFLD prevalence at global scale. Further-
more, data from vast majority of previous studies on
NAFLD are not eligible for readily assessing MAFLD
prevalence, and the scope of MAFLD appears substan-
tially beyond NAFLD.5 Considering fatty liver disease as a
phenotype with complex and disparate causes, we
noticed that a substantial proportion of existing data on
this disease in overweight or obese individuals could be
repurposed for assessing MAFLD epidemiology in this
specific population. It is well-recognized that body mass
index (BMI) is closely associated with the risk of fatty
liver disease and is a critical determinant of adverse
clinical outcomes.6 In this study, we aim to estimate the
global prevalence of MAFLD specifically in overweight
and obese adults from the general population. We per-
formed a systematic review and meta-analysis through
mining the existing epidemiologic data on fatty liver
disease and redefining according to the MAFLD diag-
nostic criteria.
Methods

Study Selection

We collected data from general population (apparent
healthy individuals). Included studies were further
divided into “classical NAFLD” studies and “other fatty
liver studies”. “Classical NAFLD” was in accordance with
diagnostic criteria of NAFLD and “other fatty liver dis-
ease” in current study mainly including fatty liver dis-
ease coexists with viral infection (hepatitis B and
hepatitis C), alcoholic fatty liver disease, or unspecified
fatty liver disease.

We included studies for the meta-analysis as follows:
(1) fatty liver detected by imaging (ultrasound,
computed tomography, magnetic resonance imaging/
spectroscopy, or transient elastography), liver biopsy, or
blood predictive indices (fatty liver index); (2) the study
included overweight or obese adults, and the BMI was
documented; and (3) the study provided information on
disease prevalence. Studies were excluded as follows: (1)
the study was a review article, abstract, case report,
correspondence, conference paper, or meta-analysis; (2)
did not identify individuals with MAFLD; (3) individuals
<18 years; (4) study period was not during January
2000 to November 2020; (5) fatty liver diagnosed by
elevated alanine aminotransferase and aspartate amino-
transferase; and (6) no sufficient information for data
extraction. More details are available in Supplementary
Methods.

Quality Assessment and Statistics Analysis

We assessed the quality of included studies using an
assessment scale based on the Joanna Briggs Institute
Tool (Supplementary Table 1).7 Studies were not
excluded on the basis of their quality score to increase
transparency and to ensure all available evidence in this
area was reported. After checking for consistency, the
Metaprop module in the R-3.5.3 statistical software



What You Need to Know

Background
Metabolic dysfunction-associated fatty liver disease
(MAFLD) is a new terminology updated from
nonalcoholic fatty liver disease (NAFLD). The global
MAFLD prevalence in overweight and obese popu-
lation remains unknown.

Findings
We found that more than half of overweight or obese
adults from the general population can be diagnosed
as MAFLD. Alarmingly, MAFLD has become a
pandemic irrespective of country or regional devel-
opment and economic status.

Implications for patient care
MAFLD has an astonishingly high prevalence rate in
overweight and obese individuals, which calls for
attention and dedicated action.
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package was used for meta-analysis. A 95% confidence
interval (CI) was estimated by using Wilson score
method, and pooled prevalence was calculated with the
DerSimonian-Laird random-effects model with Logit
transformation. Heterogeneity across the included
studies was assessed by using the Cochran Q statistics
and I2 statistics. Estimates with P value lower than .05
for the Q-statistic and I2 of 50% or greater were
considered to have moderate heterogeneity. Because
global data were expected to be heterogeneous, we used
a random-effects model to pool the prevalence of
MAFLD. Sensitivity analysis was conducted by perform-
ing a set of leave-one-out diagnostic tests, and the results
were further verified by using a build-in function in
metafor. Because sensitivity analysis failed to detect
outliers in current study, meta-regression was then
performed by using a mixed-effects model. Consequently,
multivariable meta-regression (multimodel inference)
was performed by using “dmetar” package to examine
which possible predictor combinations provide the best
fit, and which predictors are the most important ones
overall. To assess the potential confounding effect of
heterogeneity, subgroup analyses were performed. P
value was used to compare the difference between the
groups. P <.05 was considered as significant difference.
GRADE approach was used to address the certainty of
evidence.8

Results

Literature Search Results and Study
Characteristics

We identified 30,749 records. After removal of du-
plicates, 16,710 records were retained. We screened the
titles and abstracts and excluded 16,424 ineligible re-
cords. Full texts of the remaining 286 records were
assessed for eligibility, of which 170 were excluded.
Overall, 116 eligible studies comprising 2,667,052 adults
were finally included in the analysis (Figure 1,
Supplementary Table 1). The quality assessment scores
for included studies are displayed in Supplementary
Table 1.

Global Metabolic Dysfunction-Associated Fatty
Liver Disease Prevalence Among Overweight or
Obese Adults in General Population

On the basis of the MAFLD definition, we extracted
the existing fatty liver disease data to identify MAFLD
individuals. We identified 2,667,052 overweight or obese
adults who could be diagnosed as MAFLD from the
general population. There was high degree of heteroge-
neity among the documented results, with an overall
prevalence rate of 50.7% (95% CI, 46.9%–54.4%;
I2 ¼ 100.0%), independent of diagnostic techniques
(Table 1, Figure 2).
To further understand the heterogeneity, sensitivity
analysis was conducted by performing a set of leave-
one-out diagnostic tests (Supplementary Table 2), and
the results were further verified by using a build-in
function in metafor (Supplementary Figure 1). Unfortu-
nately, both models failed to identify the outliers. To
further explore the source of heterogeneity, meta-
regression analysis was performed. Our univariate
meta-regression model indicated that publication year
(R2 ¼ 0, P ¼ .8), quality score of study (R2 ¼ 0, P ¼ .8),
study size (R2 ¼ 0.03, P ¼ .6), development of countries
or regions (R2 ¼ 0.2, P ¼ .9), income of countries or
regions (R2 ¼ 0.1, P ¼ .9), source of studies (R2 ¼ 0,
P ¼ .6), and study size (R2 ¼ 0.03, P ¼ .5) were not
significantly associated with heterogeneity. The source of
heterogeneity across the studies, identified by meta-
regression analyses, was the geographical regions
(R2 ¼ 0.1, P ¼ .02) and diagnostic techniques (R2 ¼ 0.1,
P ¼ .02; Supplementary Table 3). By performing multi-
variable meta-regression, we found that diagnostic
techniques had the highest predictor importance of
56.7% (Figure 3).

Subgroup Analyses

To confirm the results from meta-regression, sub-
group analysis was performed. Among geographic re-
gions that had at least 3 studies, South America led the
highest prevalence (70.9%; 95% CI, 50.0%–85.6%), fol-
lowed by Southern Europe, Eastern Asia, Western
Europe, Southern Asia, South-eastern Asia, Northern
America, and Northern Europe (P < .01; Table 1). MAFLD
prevalence varied substantially among countries and
regions, from 22.3% (Thailand, 95% CI, 19.0%–26.0%)
to 81.5% (Poland, 95% CI, 79.3%–83.5; Table 1).
Considering the diagnostic methods, 1 study used liver



Figure 1. Study selection.
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biopsy (51.4%; 95% CI, 45.7%–57.0%), 10 used fatty
liver index (60.6%; 95% CI, 45.4%–74.1%), 4 used
computed tomography (23.0%; 95% CI, 18.7%–27.9%),
1 used proton magnetic resonance spectroscopy (53.2%;
95% CI, 47.7%–58.6%), 2 used magnetic resonance im-
aging (56.8%; 95% CI, 48.9%–64.4%), 3 used transient
elastography (31.7%; 95% CI, 19.9%–46.5%), and 95
studies used ultrasound (51.3%; 95% CI, 49.1%–53.4%;
P < .01; Table 1).

The prevalence of MAFLD was significantly higher in
men (59.0%; 95% CI, 52.0%–65.6%) than in women
(47.5%; 95% CI, 40.7%–54.5%; P ¼ .02; Table 1). A total
of 4 studies compared the age-stratified MAFLD preva-
lence. The MAFLD prevalence was 41.3% (95% CI,
30.3%–53.3%), 56.3% (95% CI, 26.3%–82.3%), and
51.8% (95% CI, 32.7%–70.3%) in age younger than 40,
40–60, and age older than 60 groups, respectively
(P ¼ .5; Table 1). There were 27 other fatty liver disease
studies that were not defined as NAFLD or termed as
non-NAFLD studies. These include 21 studies that re-
ported individuals with unspecified fatty liver disease, 1
study that identified individuals with alcoholic fatty liver
disease, 1 study that investigated individuals with
MAFLD, and 4 studies that involved individuals with
hepatitis B virus (HBV) or hepatitis C virus (HCV)
infection. There were 89 classical NAFLD studies in the
general population. The prevalence rates of MAFLD that
were based on non-NAFLD and NAFLD studies are 48.3%
(95% CI, 45.5%–51.1%) and 51.5% (95% CI, 46.7%–
56.2%), respectively (P ¼ .3; Table 1). The prevalence of
developing countries was the same as developed coun-
tries (P ¼ .9; Table 1). MAFLD appears to be universally
prevalent in high income countries, upper-middle income
ones, and lower-middle ones (P ¼ .9; Table 1). Moreover,
from 2010 to 2020, we found a marginally higher prev-
alence of MAFLD in overweight and obese adults (49.2%;
95% CI, 45.3%–53.2) relative to those diagnosed be-
tween 2000 and 2009 (49.0%, 44.3%–53.6%; P ¼ .4;
Table 1). Notably, we found a pattern of increased
prevalence of MAFLD in obese individuals (63.4%; 95%
CI, 59.5%–67.0%) than that of overweight ones (36.8%;
95% CI, 31.3%–42.5; P < .01; Table 1).

In addition, we have estimated pooled prevalence
of comorbidities in overweight or obese MAFLD



Table 1. Subgroup Analysis for MAFLD Prevalence Among Overweight or Obese Individuals in the General Population

Studies MAFLD Participants Prevalence (95% CI) P value I2 (%)

Overall population 116 1,925,147 2,667,052 50.7 (46.9–54.4) — 100.0

By geographic regions <.01
Eastern Asia 57 1,878,057 2,565,388 52.1 (47.5–56.7) 100
Western Europe 10 31,160 69,461 49.9 (38.2–61.6) 100
Southern Europe 8 6414 11,766 52.3 (39.0–65.3) 99.0
Southern Asia 12 4885 9605 47.0 (36.3–58.0) 98.0
Northern Europe 3 979 2775 31.4 (16.0–52.3) 97.0
Eastern Europe 1 1095 1344 81.5 (49.3–95.2) —

Northern America 3 571 2117 34.0 (17.7–55.3) 99.0
South-eastern Asia 7 1144 3234 42.3 (29.0–56.9) 99.0
Central America 2 390 716 56.3 (30.6–79.0) 91.0
South America 3 452 646 70.9 (50.0–85.6) 85.0

By country or area <.01
South Korea 19 1,801,488 2,414,229 54.2 (46.2–62.0) 100
France 1 15,964 43,292 36.9 (36.4–37.3) —

Mainland China 29 53,040 106,439 51.5 (46.3–56.7) 99.6
Netherlands 5 14,299 24,167 54.9 (39.0–69.9) 99.8
Italy 5 6013 10,832 55.0 (41.7–67.6) 98.8
Japan 9 7205 14,454 49.5 (41.3–57.8) 98.8
Iran 5 3445 6484 46.3 (34.9–58.0) 97.6
Taiwan 8 16,030 29,742 51.0 (36.8–65.0) 99.7
Germany 3 835 1890 43.9 (35.1–53.0) 89.9
United Kingdom 1 601 1414 42.5 (40.0–45.1) —

Poland 1 1095 1344 81.5 (79.3–83.5) —

Sri Lanka 2 699 1211 57.7 (54.9–60.5) 0
Finland 1 323 1135 28.5 (25.9–31.2) —

USA 3 571 2117 34.1 (15.4–59.6) 98.9
Pakistan 1 125 415 30.1 (25.9–34.7) —

Austria 1 62 112 55.4 (46.1–64.3) —

Malaysia 3 609 2096 38.5 (18.8–62.8) 98.5
Thailand 1 119 534 22.3 (19.0–26.0) —

Spain 2 343 743 57.2 (16.0–90.4) 99.1
Indonesia 2 389 524 65.8 (40.4–84.5) 87.7
Mexico 2 390 716 56.1 (43.5–68.0) 90.6
Brazil 3 452 646 70.6 (59.3–79.8) 84.6
Hong Kong 2 294 524 56.6 (49.3–63.5) 63.1
India 3 398 782 51.2 (30.7–71.2) 97.0
Sweden 1 55 226 24.3 (19.2–30.4) —

Portugal 1 58 191 30.4 (24.3–37.3) —

Philippines 1 27 80 33.8 (24.3–44.7 —

Bangladesh 1 218 713 30.6 (27.3–34.0) —

By sex .02
Male 14 20,531 35,632 59.0 (52.0–65.6) 99.1
Female 16 12,241 21,699 47.5 (40.7–54.5) 98.7

By age (y) .5
<40 3 681 1522 41.3 (30.3–53.3) 94.8
40–60 3 911 1564 56.3 (26.3–82.3) 99.2
>60 4 936 1582 51.8 (32.7–70.3) 97.9

By development .9
Developed 53 1,860,253 2,535,074 50.7 (45.3–56.0) 99.9
Developing 63 64,894 13,1978 50.7 (46.8–54.5) 99.4

By income .9
High 63 1,865,236 2,546,412 50.7 (45.7–55.7) 99.9
Upper-middle 46 58,781 118,206 50.9 (46.7–55.1) 99.5
Lower-middle 7 1130 2434 48.8 (32.8–65.0) 98.2

By study period .4
2000–2009 48 36,142 71,433 49.0 (44.3–53.6) 99.3
2010–2020 41 48,481 92,858 49.2 (45.3–53.2) 99.2
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Table 1.Continued

Studies MAFLD Participants Prevalence (95% CI) P value I2 (%)

By study quality score .7
<8 9 18,835 33,876 50.8 (46.9–54.7) 99.9
�8 107 1,906,312 2,633,176 49.3 (41.1–57.5) 99.4

By study size .6
<1000 54 10,167 21,289 49.7 (45.2–54.2) 97.5
�1000 62 1,914,980 2,645,763 51.5 (46.5–56.5) 100

By diagnostic techniques <.01
Fatty liver index 10 1,715,252 2,266,104 60.6 (45.4–74.1) 100
Ultrasound 95 207,464 393,176 51.3 (49.1–53.4) 99.4
Magnetic resonance imaging 2 202 353 56.8 (48.9–64.4) 55.2
Computed tomography 4 1112 4615 23.0 (18.7–27.9) 91.0
Transient elastography 3 799 2196 31.7 (19.9–46.5) 97.1
Proton magnetic resonance spectroscopy 1 167 314 53.2 (47.7–58.6) —

Liver biopsy 1 151 294 51.4 (45.7–57.0) —

By study source .3
Classical NAFLD studies 89 119,446 221,539 51.5 (46.7–56.2) 99.1
Other fatty liver studies 27 1,805,701 2,445,513 48.3 (45.5–51.1) 99.1

By body mass index <.01
Overweight 40 41,964 114,584 36.8 (31.3–42.5) 99.7
Obese 53 79,964 126,816 63.4 (59.5–67.0) 99.4

CI, confidence interval; MAFLD, metabolic dysfunction-associated fatty liver disease; NAFLD, nonalcoholic fatty liver disease.
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individuals. The pooled prevalence of type 2 diabetes
and metabolic syndromes was 19.7% (95% CI, 12.8%–
29.0%) and 57.5% (95% CI, 49.9%–64.8%; Table 2).

Discussion

Although the terminology of MAFLD has only been
recently introduced to replace NAFLD by a panel of in-
ternational experts,3,4 there are strong indications of
global acceptance and endorsement for this new
term.9,10 Because MAFLD research is just at the begin-
ning, there are a paucity of prospective studies available
for assessing its epidemiology. In this study, we esti-
mated the global prevalence of MAFLD in a subpopula-
tion, namely overweight or obese adults, through
repurposing and redefining existing epidemiologic data
on fatty liver disease. We found that MAFLD prevalence
was 50.7% among overweight or obese adults in the
general population. Alarmingly, MAFLD has become a
pandemic irrespective of country or regional develop-
ment and economic status.

During the past 2 decades, many concerns have been
raised regarding the nomenclature and definition of
NAFLD in terms of the prominent role that alcohol plays
in the definition.11 The current definition of NAFLD in all
guidelines and consensus required exclusion of signifi-
cant alcohol drink and any other liver diseases. Thus, this
definition raised an important question of the significant
amount of alcohol consumption because the cutoff varied
from different consensus and guidelines.12,13 More
importantly, it was hard to define because there is
considerable interindividual heterogeneity in response
to alcohol consumption.14 Furthermore, there is a long-
standing controversy regarding the “safe” amount of
alcohol intake, with some studies suggesting protective
effect, whereas others indicating increased risk.15,16 The
potential coexisting disease modifiers (eg, HBV, HCV
infection) are excluded in diagnosing NAFLD. However,
even in alcoholic fatty liver disease, the coexisting mod-
ifiers induced metabolic derangement could be more
important than alcohol itself, which may worsen the
course of fatty liver disease.17

The recent consensus from an international panel of
experts proposing the replacement of NAFLD by MAFLD
is thus timely and is likely to be widely accepted by the
field.3,4 The patient advocacy groups also enthusiastically
endorse this new terminology, confirm the clarity of the
new acronym MAFLD, and believe the positive effect of
this change.18 This revised nomenclature appears to have
essential advantages for diagnosis, patient management,
therapeutic development, and public health awareness
and understanding in combating this disease. A recent
study compared the differences between NAFLD and
MAFLD criteria in the real world by using the large
population-based National Health and Nutrition Exami-
nation Survey database. Although they detected similar
prevalence rates, they found that MAFLD criteria are
more practical for identifying fatty liver disease patients
with higher risk of disease progression.19 Comparing the
diagnostic accuracy of MAFLD versus NAFLD criteria,
MAFLD definition was found to be superior in identifying
patients with significant hepatic fibrosis.20

The obesity pandemic parallels the growth of the fatty
liver disease epidemic worldwide.21 Within the NAFLD



Figure 2.Global prevalence of MAFLD among overweight or obese adults from general population. MAFLD, metabolic
dysfunction-associated fatty liver disease.
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population, it has been recently estimated that 60% are
lean or non-obese individuals,22 and thus 40% are ex-
pected as overweight or obese people. In the general
population, global prevalence of NAFLD has been esti-
mated as 25% on the basis of data from 1989 to 2015,1

and a recent study calculated the prevalence of lean and
non-obese NAFLD as 17%.22 The estimation of NAFLD
prevalence in obese population is far from accurate,
ranging from 50% to 90%.23 One study based on liver
histology reported the prevalence of steatosis as 15% in
non-obese individuals, 65% in persons with obesity, and
85% in extremely obese patients.24 Because liver biopsy
is only indicated for specific patients, these results likely
Figure 3. Results of multi-
variable meta-regression
analysis.
cannot be generalized. Distinct from these historical
studies, we now made a first step to quantify MAFLD
epidemiology in overweight and obese adults. Because
the number of perspective studies on MAFLD is very
small, we have retrospectively repurposed the existing
data on fatty liver disease and redefined the diagnosis
according to MAFLD definition. We found a high preva-
lence rate of MAFLD at global scale, although there were
substantial variations at country, regional, and continent
levels. Because of the retrospective nature and subopti-
mal quality of the data, future perspective studies will
likely update our current estimation. Furthermore, the
relationship between MAFLD and BMI is complex and



Table 2. Pooled Prevalence of Comorbidities in Overweight or Obese Individuals With MAFLD

Studies MAFLD Participants Prevalence (95% CI) I2 (%)

Type 2 diabetes 13 5367 31,565 19.7 (12.8–29.0) 100

Cardiovascular disease 1 373 8132 — —

Pulmonary disease 1 1656 8132 — —

Metabolic syndromes 9 16,466 27,412 57.5 (49.9–64.8) 99.0

Abdominal obesity 5 8923 10,800 84.1 (79.1–88.1) 95.0

High blood pressure 13 17,180 53,943 42.2 (34.4–50.4) 99.0

Insulin resistance 5 1024 2074 41.1 (24.3–60.4) 98.3

Elevated serum triglyceride 12 13,321 30,479 46.4 (38.8–54.3) 99.0

Low serum high-density lipoprotein 8 7194 13,263 54.1 (49.2–58.9) 95.0

CI, confidence interval; MAFLD, metabolic dysfunction-associated fatty liver disease.
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influenced by many factors such as racial/ethnic back-
ground and genetic variations in specific genes.25,26

We comprehensively estimated MAFLD prevalence
among overweight or obese adults in general popula-
tion. Of note, our univariate and multivariable meta-
regression analysis indicated diagnostic techniques
may account for the high heterogeneity in the current
study. Extensive studies have highlighted the impor-
tance of techniques in diagnosing fatty liver disease.27

Liver biopsy is the gold standard for diagnosing fatty
liver disease. However, it is inefficient in many non-
advanced cases and has some limitations.28 Ultra-
sound is the first-line and most widely used NAFLD
diagnosis with satisfactory sensitivity and specificity.29

That explains why most of the included studies used
ultrasound as their diagnostic tool. Notably, we have
observed a rather low MAFLD prevalence detected by
computed tomography scan. This may be due to con-
founding factors such as iron, copper, or fibrous tissue
that alter the Hounsfield density of liver and differ-
ences in the rate of contrast injection and the timing of
the scanning. Furthermore, computed tomography is
not susceptible to the identification of mild or moder-
ate hepatic lipid content elevations.30 The different
diagnostic techniques likely only partially attribute to
the difference of MAFLD prevalence in general popu-
lation, and other contributing factors are required to be
further identified.

Because the scope of MAFLD is larger than NAFLD
definition, we classified our included studies into 2 cat-
egories. We identified 4 studies on individuals with HBV
or HCV infection in the general population from non-
NAFLD studies. Previous studies indicated the coexis-
tence of other diseases (HBV or HCV) can modify the
development of MAFLD. Notably, there are conflicting
views on the role of HBV in the development of fatty liver.
Several studies have reported that fatty liver prevalence
was equivalent between HBV-infected patients and
healthy controls using ultrasound diagnosis.31 However,
other studies documented that HBV may play a protective
role against fatty liver development that may be due to
the alternation in lipid metabolism.32 In contrast to
HBV, liver steatosis was commonly found in HCV pa-
tients.17,33 A recent meta-analysis indicated an increased
prevalence of fatty liver disease in HCV-infected patients
than HBV-infected ones. The complex relationship
between steatosis and HCV infection was made up of both
host factors (alcohol use, visceral obesity, BMI, hyper-
lipidemia, and genetic background) and viral factors.34

It seems counterintuitive that MAFLD prevalence rates
that are based on non-NAFLD or NAFLD studies are
similar in general population (48.3% vs 51.5%). Thus,
there are multiple and distinct factors determining the
prevalence of MAFLD in the general population.

A unique strength in this study is that we have devel-
oped an innovative approach to comprehensively estimate
MAFLD prevalence by retrospectively repurposing exist-
ing data on fatty liver disease. Otherwise, these large-scale
epidemiologic data could not be generated, because pro-
spective MAFLD research remains in its infancy. Never-
theless, there are some limitations in the current study.
First, limited data in particular from Africa and Oceania
challenged the accuracy in estimation. Second, we
observed a high heterogeneity in our pooled estimations
because all the included studies were cross-sectional
studies or case-control studies. Although we performed
meta-regression and subgroup analyses, additional cova-
riates such as race and genetic background cannot be
investigated because of the scarcity of available data.
Third, GRADE approach indicated our results with a sub-
optimal quality of evidence (Supplementary Figure 2).
Finally, we only estimated MAFLD prevalence in over-
weight/obese population. MAFLD epidemiologic studies
on other populations with diabetes or other metabolic
syndromes are also urgently needed.

In conclusion, MAFLD has an astonishingly high
prevalence rate in overweight and obese adults. This
calls for attention and dedicated action from primary
care physicians, specialists, health policy makers, and the
general public alike.



March 2022 Global Prevalence of MAFLD in Abnormal BMI Individuals e581
Supplementary Material

Note: To access the supplementary material accom-
panying this article, please click here.
References

1. Younossi ZM, Koenig AB, Abdelatif D, et al. Global epidemi-

ology of nonalcoholic fatty liver disease: meta-analytic assess-
ment of prevalence, incidence, and outcomes. Hepatology
2016;64:73–84.

2. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and
management of nonalcoholic fatty liver disease: practice guid-
ance from the American Association for the Study of Liver Dis-
eases. Hepatology 2018;67:328–357.

3. Eslam M, Newsome PN, Sarin SK, et al. A new definition for
metabolic dysfunction-associated fatty liver disease: an inter-
national expert consensus statement. J Hepatol 2020;
73:202–209.

4. Eslam M, Sanyal AJ, George J, et al. MAFLD: a consensus-
driven proposed nomenclature for metabolic associated fatty
liver disease. Gastroenterology 2020;158:1999–2014 e1.

5. Nobili V, Alisi A, Newton KP, et al. Comparison of the pheno-
type and approach to pediatric vs adult patients with nonal-
coholic fatty liver disease. Gastroenterology 2016;
150:1798–1810.

6. Loomis AK, Kabadi S, Preiss D, et al. Body mass index and risk
of nonalcoholic fatty liver disease: two electronic health record
prospective studies. J Clin Endocrinol Metab 2016;
101:945–952.

7. Adelaide Tuo. Critical appraisal tools for use in JBI systematic re-
views:Availabeat: https://jbi.global/sites/default/files/2020-08/Check
list_for_Prevalence_Studies.pdf: Accessed December 10, 2020.

8. Schünemann H, Bro _zek J, Guyatt G, et al. GRADE handbook for
grading quality of evidence and strength of recommendations.
Updated October 2013. The GRADE Working Group, 2013.
2014. Available from, guidelinedevelopment.org/handbook.

9. The Lancet Gastroenterology Hepatol. Redefining non-alcoholic
fatty liver disease: what’s in a name? Lancet Gastroenterol
Hepatol 2020;5:419.

10. Eslam M, Sarin SK, Wong VW, et al. The Asian Pacific Associ-
ation for the Study of the Liver clinical practice guidelines for the
diagnosis and management of metabolic associated fatty liver
disease. Hepatol Int 2020;14:889–919.

11. Eslam M, Sanyal AJ, George J. Toward more accurate nomen-
clature for fatty liver diseases. Gastroenterology 2019;
157:590–593.

12. European Association for the Study of the Liver, European As-
sociation for the Study of Diabetes, European Association for
the Study of Obesity. EASL-EASD-EASO clinical practice
guidelines for the management of non-alcoholic fatty liver dis-
ease. J Hepatol 2016;64:1388–1402.

13. Wong VW, Chan WK, Chitturi S, et al. Asia-Pacific Working Party
on Non-alcoholic Fatty Liver Disease guidelines 2017: part
1—definition, risk factors and assessment. J Gastroenterol
Hepatol 2018;33:70–85.

14. Fouad Y, Waked I, Bollipo S, et al. What’s in a name? renaming
‘NAFLD’ to ‘MAFLD’. Liver Int 2020;40:1254–1261.

15. Chang Y, Cho YK, Cho J, et al. Alcoholic and nonalcoholic fatty
liver disease and liver-related mortality: a cohort study. Am J
Gastroenterol 2019;114:620–629.
16. Aberg F, Helenius-Hietala J, Puukka P, et al. Interaction between
alcohol consumption and metabolic syndrome in predicting
severe liver disease in the general population. Hepatology 2018;
67:2141–2149.

17. Lonardo A, Adinolfi LE, Loria P, et al. Steatosis and hepatitis C
virus: mechanisms and significance for hepatic and extrahepatic
disease. Gastroenterology 2004;126:586–597.

18. Shiha G, Korenjak M, Eskridge W, et al. Redefining fatty liver
disease: an international patient perspective. Lancet Gastro-
enterol Hepatol 2021;6:73–79.

19. Lin S, Huang J, Wang M, et al. Comparison of MAFLD and
NAFLD diagnostic criteria in real world. Liver Int 2020;
40:2082–2089.

20. Yamamura S, Eslam M, Kawaguchi T, et al. MAFLD identifies
patients with significant hepatic fibrosis better than NAFLD.
Liver Int 2020;40:3018–3030.

21. Ruhl CE, Everhart JE. Determinants of the association of over-
weight with elevated serum alanine aminotransferase activity in
the United States. Gastroenterology 2003;124:71–79.

22. Ye Q, Zou B, Yeo YH, et al. Global prevalence, incidence, and
outcomes of non-obese or lean non-alcoholic fatty liver disease:
a systematic review and meta-analysis. Lancet Gastroenterol
Hepatol 2020;5:739–752.

23. Divella R, Mazzocca A, Daniele A, et al. Obesity, nonalcoholic
fatty liver disease and adipocytokines network in promotion of
cancer. Int J Biol Sci 2019;15:610–616.

24. Fabbrini E, Sullivan S, Klein S. Obesity and nonalcoholic fatty
liver disease: biochemical, metabolic, and clinical implications.
Hepatology 2010;51:679–689.

25. Lim U, Ernst T, Buchthal SD, et al. Asian women have greater
abdominal and visceral adiposity than Caucasian women with
similar body mass index. Nutr Diabetes 2011;1:e6.

26. Araneta MR, Barrett-Connor E. Ethnic differences in visceral
adipose tissue and type 2 diabetes: Filipino, African-American,
and white women. Obes Res 2005;13:1458–1465.

27. Younossi ZM, Loomba R, Anstee QM, et al. Diagnostic
modalities for nonalcoholic fatty liver disease, nonalcoholic
steatohepatitis, and associated fibrosis. Hepatology 2018;
68:349–360.

28. Sumida Y, Nakajima A, Itoh Y. Limitations of liver biopsy and
non-invasive diagnostic tests for the diagnosis of nonalcoholic
fatty liver disease/nonalcoholic steatohepatitis. World J Gas-
troenterol 2014;20:475–485.

29. Hernaez R, Lazo M, Bonekamp S, et al. Diagnostic accuracy and
reliability of ultrasonography for the detection of fatty liver: a
meta-analysis. Hepatology 2011;54:1082–1090.

30. Lall CG, Aisen AM, Bansal N, et al. Nonalcoholic fatty liver
disease. AJR Am J Roentgenol 2008;190:993–1002.

31. Wang CC, Tseng TC, Kao JH. Hepatitis B virus infection and
metabolic syndrome: fact or fiction? J Gastroenterol Hepatol
2015;30:14–20.

32. Wong VW, Wong GL, Chu WC, et al. Hepatitis B virus infection
and fatty liver in the general population. J Hepatol 2012;
56:533–540.

33. Bedossa P, Moucari R, Chelbi E, et al. Evidence for a role of
nonalcoholic steatohepatitis in hepatitis C: a prospective study.
Hepatology 2007;46:380–387.

34. Adinolfi LE, Durante-Mangoni E, Zampino R, et al. Review article:
hepatitis C virus-associated steatosis—pathogenic mechanisms
and clinical implications. Aliment Pharmacol Ther 2005;22(Suppl
2):52–55.

http://refhub.elsevier.com/S1542-3565(21)00208-1/sref1
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref1
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref1
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref1
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref1
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref2
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref2
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref2
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref2
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref2
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref3
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref3
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref3
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref3
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref3
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref4
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref4
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref4
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref4
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref5
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref5
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref5
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref5
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref5
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref6
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref6
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref6
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref6
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref6
https://jbi.global/sites/default/files/2020-08/Checklist_for_Prevalence_Studies.pdf
https://jbi.global/sites/default/files/2020-08/Checklist_for_Prevalence_Studies.pdf
http://guidelinedevelopment.org/handbook
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref9
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref9
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref9
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref10
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref10
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref10
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref10
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref10
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref11
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref11
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref11
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref11
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref12
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref13
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref14
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref14
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref14
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref15
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref15
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref15
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref15
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref16
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref16
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref16
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref16
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref16
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref17
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref17
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref17
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref17
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref18
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref18
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref18
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref18
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref19
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref19
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref19
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref19
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref20
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref20
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref20
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref20
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref21
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref21
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref21
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref21
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref22
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref22
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref22
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref22
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref22
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref23
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref23
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref23
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref23
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref24
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref24
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref24
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref24
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref25
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref25
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref25
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref26
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref26
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref26
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref26
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref27
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref27
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref27
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref27
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref27
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref28
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref28
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref28
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref28
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref28
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref29
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref29
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref29
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref29
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref30
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref30
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref30
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref31
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref31
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref31
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref31
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref32
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref32
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref32
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref32
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref33
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref33
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref33
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref33
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34
http://refhub.elsevier.com/S1542-3565(21)00208-1/sref34


e582 Liu et al Clinical Gastroenterology and Hepatology Vol. 20, No. 3
Reprint requests
Address requests for reprints to: Qiuwei Pan, PhD, Department of Gastroen-
terology and Hepatology, Erasmus MC, Room Na-1005, Wytemaweg 80, NL-
3015 CN, Rotterdam, The Netherlands. e-mail: q.pan@erasmusmc.nl; fax: þ31
10-7032793.

Acknowledgments
The authors thank Dr M. Engel from Medical Library, Erasmus MC-University
Medical Center, Rotterdam, The Netherlands for performing literature data-
base search.

CRediT Authorship Contributions
Jiaye Liu (Conceptualization: Lead; Data curation: Lead; Formal analysis:

Lead; Funding acquisition: Lead; Investigation: Lead; Methodology: Lead;
Project administration: Lead; Resources: Lead; Validation: Lead; Visualization:
Lead; Writing – original draft: Lead)

Ibrahim Ayada (Investigation: Lead; Methodology: Lead; Project adminis-
tration: Lead; Software: Lead)

Xiaofang Zhang (Methodology: Lead; Resources: Lead; Visualization: Lead;
Writing – review & editing: Lead)

Ling Wang (Data curation: Lead; Investigation: Lead; Methodology: Lead;
Project administration: Lead)

Yang Li (Conceptualization: Lead; Data curation: Lead; Investigation: Lead;
Methodology: Lead; Project administration: Lead)

Tianfu Wen (Funding acquisition: Lead; Investigation: Lead; Supervision:
Lead; Validation: Lead; Visualization: Lead)

Zhongren Ma (Funding acquisition: Lead; Investigation: Lead; Methodol-
ogy: Lead; Resources: Equal; Software: Equal)
Marco J. Bruno (Project administration: Equal; Resources: Equal; Software:
Lead; Supervision: Lead; Visualization: Lead; Writing – review & editing: Lead)

Mohsen Ghanbari (Project administration: Lead; Software: Lead; Supervi-
sion: Lead; Validation: Equal; Visualization: Equal; Writing – review & editing:
Lead)

Robert J. de Knegt (Investigation: Lead; Methodology: Lead; Project
administration: Lead; Resources: Equal; Software: Equal)

Wanlu Cao (Investigation: Lead; Methodology: Equal; Project administra-
tion: Equal; Resources: Lead; Software: Lead; Supervision: Lead)

Maikel P. Peppelenbosch (Project administration: Lead; Resources: Lead;
Software: Lead; Supervision: Lead; Validation: Lead; Visualization: Lead;
Writing – review & editing: Lead)

Zhihui Li (Conceptualization: Lead; Data curation: Equal; Investigation:
Lead; Methodology: Lead; Software: Lead)

Qiuwei Pan, PhD (Conceptualization: Lead; Data curation: Lead; Funding
acquisition: Lead; Project administration: Lead; Supervision: Lead; Writing –

review & editing: Lead)

Conflicts of interest
The authors disclose no conflicts.

Funding
Supported by the KWF (Dutch Cancer Society) Young Investigator grant (no.
10140) and a VIDI grant (no. 91719300) from the Netherlands Organisation for
Scientific Research (NWO) to Q. Pan, Sichuan Science and Technology Sup-
port Projects (2020YJ0237) to Z. Li, the National Science and Technology Key
Projects (2017ZX10203207-003-002) to T. Wen, the Changjiang Scholars and
Innovative Research Team in University (no. IRT_17R88) to Z. Ma, and the
China Scholarship Council for funding PhD fellowship to J. Liu
(201606240079).

mailto:q.pan@erasmusmc.nl

	Estimating Global Prevalence of Metabolic Dysfunction-Associated Fatty Liver Disease in Overweight or Obese Adults
	Methods
	Study Selection
	Quality Assessment and Statistics Analysis

	Results
	Literature Search Results and Study Characteristics
	Global Metabolic Dysfunction-Associated Fatty Liver Disease Prevalence Among Overweight or Obese Adults in General Population
	Subgroup Analyses

	Discussion
	Supplementary Material
	References
	Acknowledgments
	CRediT Authorship Contributions


