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Abstract

Background: Non-alcoholic fatty liver disease INAFLD) is the wotld's most common etiology of chronic liver
disease. In this systematic review and meta-analysis, we estimated the prevalence of NAFLD in the Iranian
children and adult population.

Methods: A comprehensive search of five international databases, including PubMed, ISI/WOS, ProQuest,
Scopus, and Google Scholar, was done from inception to Nov 2022. Studies on NAFLD patients and their risk
factors were selected for meta-analysis. The quality of the included studies was assessed by The Joanna Briggs
Institute (JBI) Critical Appraisal Checklist for cross-sectional, and cohort studies. The heterogeneity between
studies was investigated using Cochran test and I? statistics. Random and fixed effect models were used for
heterogenic and non-heterogenic studies, respectively. We used Comprehensive Meta-Analysis version 3 for
conducting meta-analysis.

Results: Twenty studies were finally included. The total prevalence of NAFLD in children, boys, and gitls was
6.7% (95% CI: 0.02-0.18), 12.5% (95% CI: 0.04-0.29) and, 10.1% (95% CI: 0.04-0.21), respectively. The total
prevalence of NAFLD in obese children, obese boys, and obese gitls was 42% (95% CI: 0.18-0.69), 44% (95%
CI: 0.13-0.80), and 33 % (95% CI: 0.13-0.62), respectively. The total prevalence of NAFLD in adults was
36.9% (95% CI: 0.31-0.42). The prevalence of NAFLD in men and women was 33.8% (95% CI: 0.27-0.41) and
29.9% (95% CI: 0.21-0.40), respectively.

Conclusion: NAFLD prevalence in Iranian adults and obese children is considerable; however, data about the
children population was insufficient.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is
considered the most common cause of chronic
liver disease in the world (1, 2). It is estimated by
2030, NAFLD will become the major cause of
liver transplantation (3).

NAFLD is defined as an accumulation of more
than 5% fat deposition in liver parenchyma in the
absence of other conditions like excess consump-
tion of alcohol (>20 g/day in women, >30 g/day
in men), viral and autoimmune hepatitis, use of
hepatotoxic drugs and endocrine conditions (4-
6). NAFLD is divided into three grades: mild
(less than 33% fat accumulation), moderate (be-
tween 33% to 66% fat accumulation), and severe
(more than 66% fat accumulation) (7).

The prevalence of NAFLD is estimated to be
25% in the world. East and South America are
the highest regions, and Africa is the lowest re-
garding NAFLD prevalence (2). The prevalence
of NAFLD in the United States has been steadily
increasing over the past 20 years (8, 9). About 1
billion people worldwide and 80-100 million
people in the United States are suffering from
NAFLD (10, 11). Previous studies have shown
not only adults but children and adolescents are
also at risk of NAFLD. The prevalence of
NAFLD in children is estimated between 5% and
10% (12). A recent meta-analysis study showed
the prevalence of NAFLD is 26% in obese chil-
dren (13). Although NAFLD is a common condi-
tion in children, most obese children don’t have
NAFLD (12).

Iran is a country with a high prevalence of meta-
bolic conditions. The prevalence of diabetes,
metabolic syndrome, and obesity is estimated at
21.1%, 14.1%, and 21.4%, respectively (14-16). A
previous meta-analysis reported the prevalence of
NAFLD in Iran at 33.9% in 2015 (17). Due to
the significant increase of metabolic conditions in
the Iranian population in recent years, in this sys-
tematic review and meta-analysis, we sought to
estimate the epidemiology of NAFLD in the Ira-
nian children and adult population.

Available at:  http://ijph.tums.ac.ir

Materials and Methods

The current study is a systematic review and me-
ta-analysis of the prevalence of NAFLD in Iran.
The Preferred Reporting Items for Systematic
Review and Meta-analysis (PRISMA) guideline

was admired for study protocol (18).

Inclusion and exclusion criteria

In this systematic review and meta-analysis, stud-
ies that met the following criteria were included:
English written cross-sectional and cohort studies
on children or adult populations with NAFLD.
Those studies that their full-text was not available
or were not in English were excluded. Also, sys-
tematic review, meta-analysis, narrative review,
randomized clinical trial, case-control, editorial,
commentary studies, and those who did not re-
port the number of patients were excluded from
the present study. In addition, studies assessed
NAFLD in patients with a specific underlying
disease like patients with diabetes mellitus (DM),
polycystic ovary syndrome, lean adults, or im-
munocompromised patients got excluded.

Search strategy

The range of study cases was from the inception
until Nov 2022. Two researchers examined five
global databases, namely PubMed, ISI/WOS,
ProQuest, Scopus, and Google Scholar, in No-
vember 2022. They conducted searches using
various keywords such as "non-alcoholic fatty
liver disease," "nonalcoholic fatty liver," "Nonal-
coholic Steatohepatitis," "NAFLD," "epidemiol-
ogy," "prevalence," "incidence," "risk factor,"
"Iranian population," and "Iran."

Quality assessment

The quality assessment of the included studies
was conducted by two researchers, E.AS and
S.H, independently. They utilized the Joanna
Briggs Institute (JBI) Critical Appraisal Checklist
specifically designed for cross-sectional and co-
hort studies. In cases where there were disagree-
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ments, a third researcher, F.MG, was involved to
reach a final resolution.

Data extraction

The eligible articles were surveyed and data ex-
traction was performed by two independent re-
searchers. The extraction process was conducted
in accordance with the objectives of the current
systematic review and meta-analysis. The follow-
ing information was identified and recorded: the
first authot's name, year of publication, study lo-
cation, study type (cross-sectional or cohort),
prevalence of NAFLD, study population (adults,
obese children, or children), and sample size.

Statistical analysis

The heterogeneity of the study was examined us-
ing Cochran's test (where the significance level
was set at P < 0.1) and I” statistics (where the
significance level was set at more than 50%). In
cases where heterogeneity was detected, the ran-
dom-effect model was employed, while the fixed-
effect model was utilized for studies without het-
erogeneity. In addition, the random effect model
was used for calculating the pooled prevalence
when the number of available studies was less

than 5. To assess each study's effect on pooled
effect and heterogeneity, we performed sensitivi-
ty analysis. Subgroup analysis was conducted
based on three groups of adults, obese children,
and children, respectively. Adult people were de-
fined as individuals older than 18 years. Compre-
hensive meta-analysis (CMA) statistical software
version 3 was used for all the analyses of this sys-
tematic review and meta-analysis study.

Results

Study Selection

Upon searching all the international databases, a
total of 139 articles were initially identified. After
removing 24 duplicate articles, 115 unique studies
remained. These studies were further screened
based on their titles and abstracts, resulting in the
exclusion of 61 studies. The remaining studies
underwent a full-text review to assess their eligi-
bility criteria, leading to the exclusion of an addi-
tional 34 articles. Eventually, 20 articles met the
inclusion criteria and were selected for analysis

(Fig.1).

search (n=139)

Studies identitied through international database

W

(n=115)

Studies remained after removal of the duplicates

Studies excluded after tittle
and abstract screening
(n=61)

v

eligibility (n=54)

Full-text papers assessed for

_— studies (n=8)

Papers excluded which didn’t
meet inclusion criteria (n=34)

. Studies that evaluated
NAFLD with an underlying
condition (n=18)

. Randomized control trial

. Studies that evaluated NASH
(n=4)

. Lack of data regarding study
aim (n=4)

Studies remained for qualitative and quantitative
analyses (n=20)

Fig. 1: Flowchart of the included eligible studies in a systematic review
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Characteristics of included studies

Table 1 shows the feature of selected studies. Of
20 articles, 12 articles assessed NAFLD in adults
(19-29), five studies in obese children (30-34),
and three studies in children (35-37). One study
was cohort (28), and the remaining were cross-

sectional (19-27,29-37). Regarding the quality of
included studies, nine studies were considered
high (score more than 6 for cross-sectional and
more than 9 for cohort studies) (20,24-
26,29,31,33,34,306).

Table 1: Characteristics of included studies

Author, year (Ref) Region Design  of Prevalence of Target popu- Sample Total
study NAFLD% lation sige score

Adibi ,2017 (19) Isfahan Cross- sec-  39.3 Adult 483 6/8
tional

Adibi,2009 (35) Isfahan Cross- 16.9 Children 952 6/8
sectional

Alavian, 2009 (36) Tehran Cross- 7.1 Children 966 7/8
sectional

Amirkalali,2014 (20) Amol Cross- 43.8 Adult 5023 8/8
sectional

Bagheri Lankarani,2013 (21) Shiraz Cross- 21.5 Adult 819 6/8
sectional

Bitjandi,2016 (22) Kavatr Cross- 224 Adult 1,600 6/8
sectional

Fattahi,2018 (23) Sanandaj Cross- 35.4 Adult 410 6/8
sectional

Honarvar, 2019 (24) Shiraz Cross- 19.8 Adult 478 8/8
sectional

MansourGhanaei, 2018 (25) Soomehesara  Cross- 43.5 Adult 960 8/8
sectional

Montazerifar,2014 (30) Zahedan Cross- 44.1 Obese  chil- 34 6/8
sectional dren

Motamed,2016 (26) Amol Cross- 58.8 Adult 5,052 7/8
sectional

Motamed,2017 (27) Amol Cross- 50.3 Adult 2804 6/8
sectional

Motamed,2020 (28) Amol Cohort 41.8 Adult 5797 9/11

Namakin,2018 Birjand Cross- 54 Obese  chil- 200 8/8

(31) sectional dren

Ostovaneh,2015(1) (29) Amol Cross- 42.95 Adult 5645 8/8
sectional

Ostovaneh,2015(2) (29) Zahedan Cross- 31.37 Adult 2078 5/8
sectional

Rafeey,2009 (37) Tabriz Cross- 2.3 Children 1500 6/8
sectional

Saki,2014 (32) Shiraz Cross- 54.9 Obese  chil- 102 6/8
sectional dren

Taghavi ardakani,2017 (33) Kashan Cross- 59 Obese  chil- 200 8/8
sectional dren

Gheibi,2019 (34) Urmia Cross- 11 Obese  chil- 843 8/8
sectional dren
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Results of heterogeneity

Table 2 demonstrates the heterogeneity of the
included studies. Out of the 18 wvariables ana-
lyzed, four variables showed homogeneous re-
sults, namely the prevalence of NAFLD grade 2
in children, the prevalence of NAFLD grade 3 in

children, the prevalence of NAFLD grade 3 in
obese children, and the prevalence of NAFLD
grade 3 in adults. However, significant heteroge-
neity was observed in the results of the remaining
variables.

Table 2: The result of heterogeneity among included studies

Variables # of studies Q value 12 (%) P-value Selected model
Prevalence of NAFLD in children 3 139.780  98.56  <0.001 Random
Prevalence of NAFLD in boys 2 24150  95.85 <0.001 Random
Prevalence of NAFLD in gitls 2 18.397 94.56  <0.001 Random
Prevalence of NAFLD grade 1 in children 2 35986 9722  <0.001 Random
Prevalence of NAFLD grade 2 in children 2 0.180 0.00 0.67 Random
Prevalence of NAFLD grade 3 in children 2 0.325 0.00 0.56 Random
Prevalence of NAFLD in obese children 5 2727765  98.53  <0.001 Random
Prevalence of NAFLD in obese boys 4 166.693 9820  <0.001 Random
Prevalence of NAFLD in obese girls 4 87920  96.58  <0.001 Random
Prevalence of NAFLD grade 1 in obese children 5 241.622 98.34  <0.001 Random
Prevalence of NAFLD grade 2 in obese children 5 17.658  77.34  <0.001 Random
Prevalence of NAFLD grade 3 in obese children 5 3.990 00.0 0.40 Fixed
Prevalence of NAFLD in adults 12 1177.730  99.06  <0.001 Random
Prevalence of NAFLD in men 7 115.533 9480 <0.001 Random
Prevalence of NAFLD in women 7 285.677  97.89  <0.001 Random
Prevalence of NAFLD grade 1 in adults 3 5.766 65.31 0.05 Random
Prevalence of NAFLD grade 2 in adults 3 6.47 69.12 0.03 Random
Prevalence of NAFLD grade 3 in adults 3 2.80 28.72 0.24 Random

Results of meta-analysis

Prevalence of NAFLD in children

Among the studies we included, three studies
surveyed the prevalence of NAFLD among chil-
dren (35-37). The total prevalence of NAFLD
among children was 6.7% (95% CI: 0.02-0.18)
(Fig. 2A). Two studies also surveyed NAFLD
prevalence in boys and girls (35,36). The total
prevalence of NAFLD in boys and girls was
12.5% (95% CI: 0.04-0.29) and 10.1% (95% CI:

1604

0.04-0.21), respectively (Fig.2B-C). Based on two
studies, the prevalence of NAFLD grade 1, 2,
and 3 in children was 2.7% (95% CI: 0.00-0.12),
0.9% (95% CI: 0.00-0.01), and 0.2% (95% CI:
0.001-0.005), respectively (Fig. 2D-F) (36,37). We
conducted sensitivity analysis to assess the source
of heterogeneity; however, no significant changes
were observed after the removal of each study
regarding heterogeneity.

Available at:
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Study name Event rate and 95% CI

Event Lower Upper

ratc  limit  limit
Adibi,2009  0.169 0.147 0.194
Alavian,2009 0.070  0.056 0.088 .
Rafeey,2009  0.023  0.016 0.032 ()
Pooled 0.067 0.022 0.188

0.00 025 050 0.75 1.0

A

Mok Sanalcic

Study name Event rate and 95% CI
Event Lower Upper
ratc  limit  limit
Adibi,2009  0.195 0.160 0.236 . '
Alavian,2009 0.076  0.055 0.105
Pooled 0.125 0.047 0.291

!
0.00 0.25 0.50 0.75 1.00

Study name

Event Lower Upper

Event rate and 95% CI  Study name

Event rate and 95% CI

Event Lower Upper

rate  limit  limit rate  limit  limit
Alavian,2009 0.066 0.048 0.090 Rafeey,2009 0.012 0.008 0.019 'L,‘
Adibi,2009 0.149 0.121 0.182 Alavian, 2009 0.059 0.046 0.076
Pooled 0.101 0.044 0.215 Pooled 0.027 0.006 0.122
0.00 0.25 0.50 0.75 1.0C 0.00 0.25 0.50 0.75 1.00
C D
Study name Event ratc and 95% CI - Study name Event rate and 95% CI
Event Lower Upper Event Lower Upper
rate limit  limit rate limit  limit
Alavian,2009 0.010 0.006 0.019 :: Rafeey,2009 0.002 0.001 0.006 'TV
Rafeey,2009  0.009 0.005 0.015 € Alavian,2009 0.001 0.000 0.007 ©
Pooled 0.009 0.006 0.014 | Pooled 0.002 0.001 0.005 [
0.00 0.25 0.50 0.75 1.0C 0.00 0.25 0.50 0.75 1.00
E F

Fig. 2: A: Prevalence of NAFLD in children. B: Prevalence of NAFLD in boys C: Prevalence of NAFLD in girls
D: Prevalence of children NAFLD grade 1 E: Prevalence of children NAFLD grade 2 F: Prevalence of children
NAFLD grade 3

Prevalence of NAFLD in obese children

Five studies searched the prevalence of NAFLD
and its grades in obese children (30-34). Four
studies also surveyed the NAFLD prevalence in
obese boys and girls (30,31,33,34). The total
prevalence of NAFLD in obese children, obese
boys, and obese girls was 42% (95% CI: 0.18-
0.69), 44% (95% CI: 0.13-0.80) and 33 % (95%
CI: 0.13-0.62), respectively (Fig.3A-C). The prev-
alence of NAFLD grade 1, 2, and 3 in obese

Available at:
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children was 30% (95% CIL: 0.27-0.33), 5.9%
(95% CI: 0.03-0.10), and 0.6% (95% CI: 0.00-
0.01) respectively (Fig.3D-F). The results of sen-
sitivity analysis showed significant heterogeneity
decrease by removal of Gheibi et al. (34) in the
prevalence of NAFLD in obese children (I*
=0.00%, P =0.40), obese boys (I* =0.45%,
P=0.15), obese gitls (I°’=0.00%, P=0.55), grade 1
(’=42%, P=0.16), and grade 2 (I’=44%,
P=0.14).
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Study name Event rate and 95% Cl1

Lvent Lower

Study name

Event rate and 95% CI

WC U_PP?" Event Lower Upper
rale  limit  limit rale  limit  limit
Taghavi/\rdakani.ZON 0.590 0.521 0.656 thibi,20]9 0.118 0.090 0.152 ""‘ | |
Saki,2014 0.5490.452°0.643 Montazerifard, 2014 0.429 0.206 0.684 o
Namakian,2018 0.540 0471 0.608 Namakian 2018 0.698 0503 0.785 ‘ o
Montazerifard, 2014 0.441  0.286 0.608 . N . - |
¥ . 56 .
Gheibi,2019 0.110  0.091 0.133 ;ag?ag"/\‘d‘"ka“"zuw B'Zj? g?q; ?;ﬁ; ‘f‘|
Pooled 0420 0.185 0.698 T 00l 446 0.135 0. L
0.00 025 050 075 1.0 0.000.25 0.50 0.75 1.00
A B
prmyw—
Study name Event rate and 95% €1~ Study name Event rate and 95% CI
livent Lower Upper Event L(?“'.c‘r UPP?F
rate  Lmit limit ratc  limit  limit
Montazerifard 2014 0450 0253 0.664 Taghavi Ardakani,2017 0.540 0471 lJ.f_>i>8 i i
Namakian,2018 0421 0334 0513 Sﬂkhzf'mvms g-f‘ O'f?z (_’-?—3 |
Taghavi Ardakani,2017 0.500 0.391 0.609 Namakian,2 430 0.382 - 0.51 .
sheibi.2019 0103 0.077 0.136 Montazeritard, 2014 0412 0261 0.581 ——o
Gheibi, 201 el - Gheibi,2019 0077 0061 0097 |@
Pooled RS L i i Pooled 0303 0274 0333
0.00 025 0.50 075 1.00 000 025 050 075 1.00
C D
Study name Event rate and 95% ClI Study name Tivent rate and 95% CT
Livent Lower Upper Event lower Upper
rate  limit  limit rate  limit  Limit
Taghavi Ardakani,2017 0.050 0.027 0.090 o Gheibi2019 0.001  0.000 0.009 &
Saki.2014 0.118  0.068 0.196 @ Montazerifard,2014  0.014  0.001 0.191 I=
Namakian, 2018 0.080 0050 0.127 1@ Namakian,2018 0.010 0003 0039
Montazerifard,2014  0.029  0.004 0.181  jo— Saki.2014 0.005 0.000 0.073 o
Gheibi, 2019 0033 0023 0048 Taghavi Ardakani,2017 0.002 0.000 0.038 &
Pooled 0.059 0.034 0.101 Pooled 0.006 0.002 0.015
0.00 025 050 075 1.00 0.00 025 050 0.75 1.00
E F

Fig. 3: A: Prevalence of NAFLD in obese children. B: Prevalence of NAFLD in obese boys C: Prevalence of
NAFLD in obese girls D: Prevalence of obese NAFLD grade 1 E: Prevalence of obese NAFLD grade 2 F: Preva-
lence of obese NAFLD grade 3

Prevalence of NAFLD in adult

The total prevalence of NAFLD in adults was
36.9% (95% CI: 0.31-0.42). The prevalence of
NAFLD in men and women was 33.8% (95% CI:
0.27-0.41) and 29.9% (95% CI: 0.21-0.40), re-
spectively (Fig.4A-C). The prevalence of NAFLD
grade 1, 2, and 3 in adults was 28.9% (95% CI:
0.25-0.32), 9.8% (95% CI: 0.07-0.12), and 1.1%
(95% CI: 0.00-0.02), respectively (Fig.4D-F). The
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results of sensitivity analysis showed no signifi-
cant difference in the total prevalence of NAFLD
in adults and the prevalence of NAFLD in men
and women; however, by omitting Fattahi et al.
(23) and Adibi et al. (19) studies, significant de-
crease in grade 1 heterogeneity (I* =0%, P=0.94),
and grade 2 heterogeneity (I* =0%, P=0.56) was
observed.
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Study name Statistics for each study Cvent rate and 95% CI
Fyent  Tower  Upper
rate limit Timit
Adibi,2017 0.393 0351 0438 L
irkalali, 2014 0438 0424 0452 ]
ilankarani, 2013 0.215  0.188 0244
Birjandi, 2016 0224 0205 0245
Fallahi 2018 0354 0309 0401 8 2
Honarvar, 2019 0199 0165 0237 L 4
Munsour-Ghanaei 2018 0435 0.404 0467 [ ]
Motamed,2016 0.588  0.575  0.602 [ ]
Motamed. 2017 0.504 0485 0522 ®
Ostovaneh, 2015 (1) 0430 0417 0443 o
Ostovaneh,2015 (2) 0314 0294 0334 ®
Motamed, 2020 0418 0405 0431 [ ]
Pooled 0369 0314 0428
0.00 0.25 0.50 0.75 1.00
A

Meta Analysis

Study name

Statistics for each study Event rate and 95% CIT

Event Lower Upper

rate  limit  limit
Adibi,2017 0411 0344 0482 -9
Amirkalali,2014 0422 0404 0441 o
Bagherilankarani,2013  0.265 0221 0.314
Birjandi,2016 0234 0.198 0.274
Fattahi,2018 0426 0.354 0.502
Honarvar,2019 0.207  0.157  0.268
Mansour-Ghanaei,2018  0.442  0.403 0482 [ )
Pooled 0338 0271 0413

000 025 0350 075 100

B

Study name Statistics for cach study Event rate and 95% CI S“‘dli name FEvent rate and 95% CI

Event Lower Upper . . N

rale limit  Timit Event LOWCI Uppel
rate  limit  limit
Adibi,2017 0381 0327 0439 k3
Amirkalali, 2014 0458 0437 0479 Mansour-Ghanaei,2018 0.308 0.280 0.338
Bagherilankarani, 2013~ 0.180  0.148  0.217 [ ] Fattahi.2018 0.246 0.207 0.290
Rirjandi,2016 0221 0.197 0246 o - - -
Fattahi,2018 0303 0248 0364 Adib,2017 0.306 0.267 0349 @
Honarvar,2019 0,193 0,150 0.244 Pooled 0.289 0.254 0.327
Mansour-Ghanaci, 2018 0.424 0374  0.476 L 3
Pooled 0299 0210 0.405 ‘ 0.00 0.25 0.50 0.75 1.00
0.00 0.25 050  0.75 1.00

Study name Event rate and 95% CI

Study name

Event Lower Upper

Event rate and 95% CI

Cvent Lower Upper

rate  limit  limit rate  limit  limit
Adibi, 2017 0.072 0.052 0.099 |® Mansour-Ghanaei, 2018 0.011 0.006 0.021
Fattahi, 2018 0.105 0.079 0.138 [ ] Adibi,2017 0.014 0.007 0.030
Mansour-Ghanaei,2018 0.116 0.097 0.137 [ ] Fattahi,2018 0.002 0.000 0.017
Pooled 0.098 0.075 0.127 Pooled 0.011 0.006 0.020
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
E F

Fig. 4: A: Prevalence of NAFLD in adult. B: Prevalence of NAFLD in men C: Prevalence of NAFLD in women D:
Prevalence of adult NAFLD grade 1 E: Prevalence of adult NAFLD grade 2 F: Prevalence of adult NAFLD grade 3

Discussion

The present study is a systematic review and me-
ta-analysis estimating the prevalence of NAFLD
in the Iranian population. In this study, we
showed the distribution of NAFLD among chil-
dren, obese children, and adults. We also showed
the prevalence of three grades of this disease and
its prevalence in both genders.

Available at:  http://ijph.tums.ac.ir

In our study, the total prevalence of NAFLD in
children was 6.7% in the Iranian population.
Other studies reported the prevalence of
NAFLD in children between 5% and 10% (12).
The Child and Adolescent Liver Epidemiology
(SCALE) study reported the prevalence of
NAFLD at 9.6% in children aged 2-19 (38). Pedi-
atric NAFLD prevalence was reported at 4.5% in
New York City (39). Although the previous stud-
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ies diagnosed NAFLD by biopsy, all primary
studies in our meta-analysis diagnosed NAFLD
by ultrasound. A meta-analysis by Anderson et al.
estimated the global prevalence of NAFLD in
children at 7.6% in 2013, regardless of the meth-
od of diagnosis (40).

Based on the result of our study, the prevalence
of NAFLD in obese children was 42%, which
was almost six-fold higher than children's
NAFLD prevalence. In another study, which
surveyed NAFLD among obese children, the
prevalence of simple steatosis and NASH were
54.9% and 10.5%, respectively (41). Jimenez-
Rivera et al., reported the prevalence of NAFLD
at 85% in 97 obese children (42).

The higher NAFLD prevalence in obese children
compared to children from the general popula-
tion was expected due to the close relation be-
tween NAFLD and obesity (43). The incidence
of pediatric NAFLD has grown significantly
from 36 per 100000 persons in 2009 to 58.2 per
100000 persons in 2018, along with the occur-
rence of the obesity epidemic phenomenon (44).
Previous studies surveyed the relationship be-
tween NAFLD and other metabolic conditions
like insulin resistance, diabetes mellitus, metabol-
ic syndrome, and dyslipidemia (45-49); however,
NAFLD in pediatrics is usually asymptomatic,
and unspecific symptoms like abdominal pain,
fatigue, and concentration difficulties are some-
times present (50). Pediatric NAFLD diagnosis in
the early stages of the disease is challenging as
most patients are asymptomatic (51, 52). This
issue causes the prevalence of NAFLD to be un-
derestimated.

Based on the result of our study, the prevalence
of grades 1, 2, and 3 in obese children was 34%,
5.9%, and 0.6%, respectively. These findings im-
ply the progression of NAFLD in obese children.
Current knowledge recommends that NAFLD
can progress to NASH, described as necroin-
flammation of the liver (53). NASH can lead to
cirthosis and hepatocellular carcinoma (HCC)
(54, 55). The pattern of NAFLD progression in
childhood is not understood well. It is unex-
plored whether NAFLD follows an aggressive
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pattern, as many children with NAFLD will ex-
perience cirrhosis in early adulthood (56).

Based on the results of our study, the prevalence
of NAFLD in adults, men, and women was
36.9%, 33.8%, and 29.9%, respectively. The
prevalence of NAFLD in Asian countries is esti-
mated at 29.6%, which has risen in recent years
(57). In Europe, a recent meta-analysis study
showed that the NAFLD prevalence is 26.9%
(58). The increasing prevalence of NAFLD in
Asian countries like Iran can result from industri-
alization, improvements in socioeconomic status,
sedentary lifestyles, and high-caloric diets (59-62).
The prevalence of NAFLD is reported to be
higher in urban areas than in rural regions (63-
67). The rise in the prevalence of the NAFLD
population is accompanied by an increased preva-
lence of obesity in Asian countries (68, 69). In
addition, Asian people are more amenable to
obesity complications even with similar body
mass index (BMI) as their Western equivalents
(70).

Limitations

There were several limitations in our study. The
number of studies surveyed NAFLD in children
and obese children was low, and we recommend
conducting more studies among these patients. In
addition, data still need to be included for some
provinces of Iran. High heterogeneity was ob-
served among studies, and random-effect model
was used for the analysis; hence the results
should be interpreted cautiously.

Conclusion

We showed a high prevalence of NAFLD among
the Iranian population. Our meta-analysis also
showed a higher prevalence of NAFLD in adults
compared to global prevalence. This is an alarm
sign for us to consider this disease more serious
than past. Governments should establish screen-
ing protocols in society to prevent the conse-
quent complications and decrease the disease's
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burden. People also should change their seden-
tary lifestyle and have aerobic exercises.
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