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Introduction

The most significant and prevalent chronic liver disease in the 
world is non‑alcoholic fatty liver disease  (NAFLD).[1,2] Many 
factors are involved in fatty liver disease. A high‑fat diet and 
insulin resistance also promote the buildup of  significant 
quantities of  free fatty acids in the liver, which leads to a loss 

of  control and regulation of  normal lipid metabolism in the 
liver.[3,4] Other critical causes of  hepatocyte injury in fatty liver 
include insulin resistance, oxidative stress, reduced ATP, and 
mitochondrial dysfunction.[5] Obesity severity, diabetes, and 
hyperlipidemia (particularly high triglycerides) are all predisposing 
factors for fatty liver, according to studies.[6,7] Because the quantity 
of  estrogen declines with age, the rising incidence of  this disease 
in women indicates that being feminine with age is a risk for this 
disease, which can express the function of  estrogen. In mice, 
estrogen has been shown to protect against fatty liver disease.[8] 
The natural lipid metabolism balance is disrupted in fatty liver 
disease. The intake or synthesis of  de novo fatty acids rises in 
comparison to fatty acid oxidation, which drives an increase in 
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triglyceride synthesis over free fatty acid oxidation. Fatty liver 
is caused by the accumulation of  triglycerides in liver cells.[3] 
The sickness is usually gradual and painless. The prognosis is 
favorable if  histology specimens show no inflammation or death 
of  liver cells. However, a small percentage of  individuals with 
hepatocellular carcinoma and tissue damage followed by fibrosis 
may develop severe and chronic liver disease, cirrhosis, and 
possibly hepatocellular carcinoma due to the condition.[7] Obesity, 
impaired glucose homeostasis, and cardiovascular problems are 
all linked to a high‑fat diet, according to sufficient evidence. 
Increased free fatty acids and reduced beta‑oxidation of  fatty 
acids inside the cell are the key metabolic factors of  this diet.[9]

Recently, due to the increase in obesity in the community, the 
incidence of  fatty liver disease has increased. The importance 
of  this disease is due to the destruction of  liver cells; if  
not diagnosed early and treated appropriately, it can lead to 
irreversible liver cirrhosis.[10,11] Fatty liver affects people of  all ages. 
Improper lifestyle and diet put children at risk of  fatty liver.[12] 
The findings show that development of  fatty liver in children is 
usually caused by poor diet and may continue into adulthood. 
The development of  the disease in childhood is likely to increase 
the risk of  long‑term complications.[13]

Fatty liver in children is often asymptomatic in the early stages, 
and symptoms usually appear when the liver is severely damaged. 
Therefore, it is important to pay attention to the diagnosis of  
this disease in children. Children’s fatty liver disease is now 
recognised as a serious liver condition. Various studies have found 
a prevalence of  fatty liver in obese children ranging from 49.3% 
to 77.3%.[14,15] Because fatty liver disease is projected to become 
the most frequent cause of  chronic liver disease in children in 
the near future, we wanted to look into the frequency of  fatty 
liver disease and its associated variables in children.

Materials and Methods

Study design
This descriptive, cross‑sectional study was conducted within 
Hazrat Ali Asghar Hospital in Tehran, Iran, from June 2020 to 
December 2020. During this study, children were included in 
the study after reviewing the inclusion and exclusion criteria. 
Inclusion criteria considered were children less than 18 years of  
age. Exclusion criteria included unwillingness to participate in the 
study and incomplete data. It should be noted that ethical issues 
were observed during information collection. This review was 
approved by the hospital research council with the code of  ethics.

Patients and data collection
Children  (2526) were sent to the ultrasonography room of  
Hazrat Ali Asghar Hospital in Tehran. After a fatty liver disease 
diagnosis, the frequency of  age and sex variables requested 
by a questionnaire was evaluated, and the prevalence of  fatty 
liver disease was determined by age and sex. The disease’s 
prevalence was compared in girls and boys. The prevalence of  

the condition was compared between children aged 0–10 years 
and children aged 10 years and older. The frequency of  obesity 
and overweight characteristics in patients was calculated, and the 
prevalence of  the condition was assessed separately for obesity 
and overweight patients’ height, weight, and BMI. The prevalence 
of  the condition was compared in the obese  (BMI over  30), 
overweight  (BMI between 25 and 30), normal weight  (BMI 
between 18.5 and 25), and lean (BMI below 18.5) groups. The 
severity of  diabetes was measured, and the frequency of  each 
illness level (1, 2, 3) discovered by ultrasonography was calculated 
and compared. The use of  ultrasonography to diagnose the 
condition was a requirement for participation in the trial. 
Participants went to the lab to collect a sample after fasting for 
ten hours. Blood of  5 cc was obtained under sterile circumstances 
and tested according to laboratory standards for the index of  liver 
activity (AST, ALT, ALP) and blood glucose.[16,17] The criterion 
for entering the study was diagnosis of  the disease by ultrasound.

Statistics
In the descriptive statistics component of  this study’s statistical 
analysis, frequency, percentage, and prevalence for qualitative 
data were employed. The Chi‑squared test was implemented 
to compare the frequencies in groups. After the collection, the 
data were analyzed using the Statistical Package for the Social 
Sciences (SPSS) software version 25. The significance level was 
considered to be less than 0.05.

Result

In this study, 2526 children were referred to the hospital, of  
which 37 had fatty liver. Table 1 examines the prevalence of  
children with fatty liver by gender and by age. In the referring 

Table 1: The prevalence of children with fatty liver (girls 
and boys) by age

PPrevalence 
%

nNumber of  
participants

Sex
0.0130.010131237Female

0.018241289Male
0.015372526Total

Age (years)
0.0680.010181752Under 10

0.02419774Over 10 years
BMI

0.023
0.0413325Obesity
0.0138609Overweight
0.007101412Moderate body mass index
0.0336179Lean body mass

Disease

0.037
0.081337Diabetes
0.070457Nephrotic syndrome
0.093443Acute lymphocytic leukemia
0.166318Hodgkin’s lymphoma
0.200210Metabolic disease
0.20015Hypoparathyroidism

BMI: Prevalence of  fatty liver disease in obese patients with a BMI of  30 or above, overweight patients 
with a BMI of  25 to 30, moderate patients with a BMI of  20 to 25
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population, 0.015% of  people had fatty liver. Also, the rate of  
fatty liver in boys (0.018) was higher than girls (0.010) (P = 0.01). 
Regarding BMI index, the prevalence of  100 fatty liver was higher 
in obese children (0.04%) and very thin children (0.03%), and 
this difference was statistically significant (P = 0.02). The highest 
prevalence of  fatty liver was observed in children with metabolic 
and hypoparathyroid disease (P = 0.03).

Most people with fatty liver referred to the hospital had 
grade 1 fatty liver (75.5%) [Table 2]. According to the data 
analysis [Table 3], twenty‑eight were grade 1, four were grade 2, 
one was grade 3 and four were focal fatty change.

Ninety per cent of  people who did not attend sports classes had 
grade 1 fatty liver (P = 0.04). In addition, 95% of  people who did 
not walk to school had grade 1 fatty liver (P = 0.03) [Table 3]. 
Grade 1 fatty liver affected 83% of  persons who exercised for 
ten to thirty minutes, 80% of  people who exercised for more 
than thirty minutes, and 94% of  people who exercised for less 
than ten minutes (P = 0.04).

The mean AST in grade 1 fatty liver was 49.4, in grade 2 fatty liver 
was 104.8, and in grade 3 fatty liver was 110. It may be assumed 
that as the fatty liver grade rises, so does the mean AST [Table 4]. 
The level of  FBS in grade 1 fatty liver has the greatest value. 
The quantity of  FBS in grades 2 and 3 was 89. The mean ALT 
in grade 1 fatty liver was 54.7, grade 2 fatty liver was 81.6, and 
grade 3 fatty liver was 98. It might be assumed that as the fatty 
liver grade increased, so did the average ALT. The mean ALP in 
grade 1 fatty liver was 628, grade 2 fatty liver was 857, and grade 3 
fatty liver was 690, according to Table 4. Furthermore, it may be 
deduced that fatty liver had the maximum proportion in grade 2.

Discussion

In obese children, NAFLD is the most frequent chronic liver 
disease.[18] The present study investigated the prevalence of  fatty 
liver disease in children and factors affecting it. Our findings 
showed that prevalence of  fatty liver was higher in boys. The 
highest prevalence of  fatty liver was observed in children with 
metabolic and hypoparathyroid disease. Also, the frequency of  fatty 
liver was significantly higher in obese and very thin children. In fact, 
the prevalence of  fatty liver in obese children and adolescents is 
much greater than in children and adolescents of  normal weight. In 
similar studies, Schwimmer et al.[19] and Boyraz et al.[20] showed that 
fatty liver is more common in obese children. In the current study 
published the first case of  severe hepatitis and hepatic fibrosis 
in obese children 13 years ago, in three youngsters aged 10.[18,19]

In our study, 0.015% of  the persons in the referring population 
had fatty liver. In addition, boys had a greater rate of  fatty liver 
than girls. The average BMI in children with fatty liver was 
determined to be 6.28 based on the measurements. Sartorio 
et  al.[21] found that 332  patients  (44%) exhibited ultrasound 
evidence of  fatty liver among 933 children with a BMI of  more 
than 20% in the age category of  3–90 years. The research showed 

that the children with metabolic and hypoparathyroid illness 
had the most significant frequency of  fatty liver. Grade 1 fatty 
liver was found in the largest percentage of  those who did not 
participate in sports or did not walk to school. The greatest levels 
of  FBS and ALP were seen in grade 1 fatty liver and grade 2 
fatty liver, respectively. Other studies found that persons with 
fatty liver had higher levels of  aminotransferases.[20,22,23] Another 
concern was the prevalence of  fatty liver according to gender. 
The findings showed that the prevalence of  fat fatty liver was 
substantially greater in boys than in girls in a study done by 
Schwimmer et al.[24] on 127 students. It was computed more in 
boys than girls in our investigation, as it was in this study. In a 
study on Chinese children, evidence of  fatty liver was found in 
77% of  them, based on ultrasound data. Liver transferase tests 
were done on all of  these people, much like in our study. Overall, 
the findings of  testing and ultrasounds revealed that 24% of  
these persons had fatty liver.[15] Different diagnostic approaches 

Table 3: Frequency of sports classes, walk to school and 
sport activities in different grades of fatty liver

Grade P
1 (n) 2 (n) 3 (n) Focal fatty change (n)

Sports classes
Missing 40% 30% 20% 10% 0.041
Yes 86% 0% 0% 14%
No 90% 5% 0% 5%

Walk to school*
Missing 40% 30% 10% 20%

0.037Yes 60% 20% 0% 20%
No 95% 0% 0% 5%

Sport activities
Missing 40% 30% 10% 20% 0.046
10-30 min 83% 17% 0% 0%
>30 min 80% 0% 0% 20%
<10 min 94% 0% 0% 6%

*Frequency of  walking to school in different stages of  fatty liver in patients

Table 4: Frequency of AST, ALT and FBS in different 
grades of fatty liver in patients with liver

Grade (Mean)
1 2 3 Focal fatty change

AST (U/L) 49.4 104.8 110.0 30.9
FBS (mg/dL) 112 89 89 108
ALT (U/L) 54.7 81.6 98.0 34.6
ALP (U/L) 628 857 690 500

Table 2: Frequency of 1st, 2nd and 3rd degree fatty liver 
disease in patients with liver

n Percentage
Grade

1 28 75.7
2 4 10.8
3 1 2.7

Focal fatty change 4 10.8
Total 37 100.0
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were to blame for the disparity in prevalence reported in other 
studies in estimating the frequency of  liver involvement and the 
incidence of  liver problems in overweight and obese children.[25] 
Based on the frequency obtained in relation to obesity prevalence 
among the children and adolescents 2-18 years population in 
Iran, 21% of  them are overweight.  In Iran, it was predicted 
that 1,200,000 children and adolescents suffer from fatty liver 
disease.[26] As a result, weight loss and obesity management might 
be health concerns.

In Iran, studies by Sasani et al.[27] identified the factors affecting 
fatty liver and prevention of  infection. Our findings of  this 
study showed that there was a sex difference in fatty liver disease, 
with males being more affected than girls. Increased fatty liver 
disease in boys and obese individuals might be related to lifestyle 
factors.[28,29] Findings of  Utz‑Melere et al.[29] showed that lifestyle 
changes could be effective in reducing fatty liver disease in 
children by improving weight and physical activity index.

Shapiro et  al.[30] reported that there were various risk factors 
for fatty liver disease in children, in addition to low activity in 
children, such as perinatal factors that affected both the mother 
and the baby, as well as exposure to toxins. The environment 
could be effective in children with fatty liver. They also noted 
the need for progress in non‑invasive assessment to improve 
screening and diagnosis of  fatty liver in children. Reports indicate 
that children with fatty liver disease were more likely to develop 
serious diseases such as diabetes and depression, and increasing 
awareness, especially of  parents and physicians, can reduce and 
prevent liver problems.

One of  the limitations of  the present study was the lack of  
cooperation of  some parents of  the children in relation to 
responsiveness, which was resolved by explaining the research 
and its safety. One of  the strengths of  our research was the 
study population, which certainly showed more accurate results.

In general, our cross‑sectional study showed that the prevalence 
of  liver disease in the pediatric population is very acute and it 
is important to pay attention to it in the field of  prevention and 
treatment. Certainly, the management of  fatty liver disease can 
be effective in children’s health. Given that the media transmits 
many habits and lifestyles to this generation, the media should 
provide programs to enhance lifestyles and encourage children 
and adolescents to maintain a healthy weight.

Conclusion

The prevalence of  fatty liver was shown to rise with increasing 
body mass and affected by gender differences as well. Its 
occurrence is linked to metabolic illnesses as well. The prevalence 
of  fatty liver is closely connected to exercise and walking. High 
BMI, is linked to the development of  liver dysfunction to fibrosis 
and cirrhosis. As a result, changing children’s lifestyles and 
preventing obesity might be important health goals. Given that 
the media transmits many habits and lifestyles to this generation, 

the media should provide programs to enhance lifestyles and 
encourage children and adolescents to maintain a healthy weight.
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