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A B S T R A C T

Background: Population based studies on prevalence and risk factors of NAFLD in Iranian population are few. The prevalence of NAFLD 
and non alcoholic steatohepatitis (NASH) in Iranians varies from 2.9% to 7.1% in general population and 55.8% in patients with type 2 diabetes 
mellitus.
Objectives: To determine the prevalence and determinants of non alcoholic fatty liver disease (NAFLD) in a sample of adult Iranian general 
population.
Patients and Methods: This was a cross-sectional study being performed in Shiraz, southern Iran during a 10-month period from November 
2010 to September 2011 through cluster random sampling of Iranian general population in Shiraz region. All individuals undergone 
anthropometric, blood pressure measurements, thorough medical history and physical examinations. Laboratory measurements included 
fasting blood glucose (FBS), lipid profile, complete blood count (CBC) and liver function tests. NAFLD was diagnosed by transabdominal 
ultrasonography.
Results: 819 subjects were included in this study among which were 340 males (41.5%) and 479 females (58.5%) with the mean age of 43.1 ± 14.1 
years. NAFLD was diagnosed in 176 (21.5%) subjects. Patients with NAFLD were significantly older (P < 0.001), had higher proportion of male 
gender (P = 0.004) and had higher BMI (P < 0.001). They also had higher prevalence of hypertension (P < 0.001), high FBS (P < 0.001), high 
cholesterol (P = 0.026), high triglyceride (P < 0.001) and high waist circumference (P < 0.001). Taking all these together, patients with NAFLD 
had significantly higher prevalence of metabolic syndrome when compared to healthy subjects (P < 0.001).
Conclusion: The prevalence of NAFLD in this group of Iranian adult general population is 21.5%. NAFLD in Iranian population is associated 
with male gender, old age, obesity, and features of metabolic syndrome.
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1. Background
Non alcoholic fatty liver disease (NAFLD) is defined as 

the deposition of lipid, especially triglyceride (5 – 10%), 
in hepatocytes exceeding 5% of total liver weight in the 
absence of other etiologies of hepatic damage including 
hepatitis viruses, alcohol consumption and metabolic 
diseases (1). The prevalence of the disease has increased 
dramatically during the previous decade probably be-
cause of both, the changes of life-style (decreased physi-
cal activity and alterations in dietary habits) and the 
increased detection rate (2). The prevalence of NAFLD in 
the general population varies according to the type of 
diagnostic tools used. It has been reported that 10–35% of 
general population suffers from NAFLD (2-4). Risk factors 
such as insulin resistance (IR), oxidative stress, diabetes, 
hyperlipidemia, obesity and metabolic syndrome play an 
important role in the pathogenesis of this disease(5-8).
Metabolic syndrome and NAFLD shares similar preva-
lence pattern, pathogenesis, clinical features and out-
come (9). NAFLD has also been associated with increased 
cardiovascular diseases risks factors including increased 
carotid artery wall thickness and lower endothelial flow-
mediated vasodilation. Moreover, NAFLD is associated 
with greater overall mortality and independently pre-
dicts the risk of future CVD events (10).Interestingly, some 
studies showed that risk factors of NAFLD are correlated 
with socioeconomic determinants (11, 12). Santos and col-
leagues, in a community-based study showed that the 
prevalence of metabolic syndrome is significantly higher 
in women of lower socioeconomical classes as defined by 
income and education (12).The prevalence and associated 
risk factors of NAFLD may vary in different geographical 
region. Population based studies on prevalence and risk 
factors of NAFLD in Iranian population are few. The preva-
lence of NAFLD and non alcoholic steatohepatitis (NASH) 
in Iranians varies from 2.9% to 7.1% in general population 
(13-15) and 55.8% in patients with type 2 diabetes mellitus 
(16). NAFLD in Iranian children was associated with age, 
alanine aminotransferase (ALT), fasting insulin, total 
cholesterol, low density lipoprotein (LDL) cholesterol, tri-
glyceride and IR (13).

2. Objectives
The main aim of this population-based study was to de-

termine the prevalence of NAFLD and its risk factors in a 
sample of adult Iranian population of southern Iran.

3. Patients and Methods

3.1. Study Population
This was a cross-sectional study performed in Shiraz, 

southern Iran during a 10-month period from November 
2010 to September 2011 including a randomly selected 
sample of general population living in Shiraz, the major 

metropolitan area in southern Iran. Shiraz is the capital 
and main city of Fars province with an estimated popu-
lation of 1, 711, 186 according to the recent national cen-
sus. Proportion weight-based random cluster sampling 
was used based on home address, postal zip codes and 
municipality regions. Participants were randomly se-
lected from all 7 municipality regions of the Shiraz city.
All inhabitants older than 18 years from the randomly se-
lected addresses were invited to participate. Those who 
agreed to take part in the study had to call back and make 
an appointment with the study team for detailed history 
and physical examination and laboratory testing. We 
excluded pregnant women or those who had delivered 
within past six months. Non Iranians were also excluded. 
The study protocol was approved by Institutional Review 
Board (IRB) and the research ethics committee of Health 
Policy Research Center affiliated with Shiraz University of 
Medical Sciences. All the participants gave their informed 
written consents.

3.2. Study Protocol
All the participants were asked to attend the clinic after 

an overnight fasting. A team of two nurses and two physi-
cians performed interviews, obtained medical histories 
and performed physical examinations. Physicians were 
gender identical for all participants. Standard question-
naires, designed by co-working of epidemiologists and 
hepatologists were used in this study. These question-
naires included demographic information (age, sex, place 
of residence, marital status, education, income and etc.), 
medical history and health relevant behaviours, i.e. alco-
hol consumption, smoking habits, dietary habits, physi-
cal activities and results of history taking and physical 
examinations. The anthropometric measurements were 
also performed by two nurses.Intravenous blood samples 
were drawn from each subject to measure fasting blood 
sugar (FBS), triglyceride (TG), cholesterol, low-density 
lipoprotein (LDL), high-density lipoprotein (HDL), thy-
roid stimulating hormone (TSH), serum albumin, serum 
transaminases (alanine aminotransferase and aspartate 
aminotransferase) and gamma-glutamyltranspeptidase 
(GGT). Complete blood count (CBC) was also performed 
for each individual. Body mass index was calculated by di-
viding weight in kilograms by height in meters squared. 
Overweight was defined as a BMI ≥ 25 kg/m2 in both male 
and female, according to the redefined WHO criteria in 
the Asia Pacific Region (17). Hypertension was diagnosed 
as a systolic blood pressure ≥ 140 mmHg or a diastolic 
blood pressure ≥ 90 mmHg, according to the WHO cri-
teria. Hyperlipidemia was defined as a total cholesterol 
level ≥ 240 mg/dL or a triglyceride level ≥ 200 mg/dL. 
Fasting hyperglycemia was defined as fasting plasma 
glucose ≥ 126 mg/dL. ALT abnormalities were defined as 
ALT ≥ 55 IU/L for males and ≥ 38 IU/L for females. Diag-
noses of diabetes mellitus were based on the WHO 1999 
criteria (18). Participants who reported current use of 
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anti-hypertension or anti-diabetes medications were re-
garded as having hypertension or diabetes, respectively.
NAFLD was diagnosed by means of upper abdominal ul-
trasonography (US) based on increased echogenicity of 
the hepatic parenchyma with an attenuation of the por-
tal vein or diaphragm echogenicity (19). Transabdomi-
nal ultrasonography was performed using a Shimadzu 
ultrasound machine (Shimadzu Inc., Tokyo, Japan) with 
a 5-MHz to 7-MHz transducer probe (curvilinear). All the 
ultrasonogrphic evaluations were performed by one ex-
perienced radiologist. The US diagnostic patterns of fatty 
liver disease based on the presence of a “bright” liver, 
with stronger echoes in the hepatic parenchyma than in 
the renal parenchyma, often associated with unusually 
fine liver texture and vessel blurring, in the absence of 
findings suggestive of other chronic liver diseases. The 
severity of fatty liver was classified into three degrees: 
grade 1, mild fatty liver, visualization of the diaphragm 
and the intra hepatic vessel borders. Grade 2, moderate 
fatty liver, echogenicity is moderately increased, with 
slightly impaired visualization of the diaphragm or intra 
hepatic vessels. Grade 3, severe fatty liver, echogenicity is 
markedly increased with poor or no visualization of the 
diaphragm, the intra hepatic vessels, and posterior por-
tion of the right lobe (19).NAFLD was diagnosed based on 
sonography and absence of heart disease, acute or chron-
ic liver disease, acute or chronic kidney disease, any ma-
lignancy, alcohol consumption [more than 40 g (male) 
or 20 g (female) of alcohol per day for over five years], 
pregnancy, liver masses, abnormal copper metabolism 
or thyroid function test and history of any medication 
with adverse effects on the liver. Only hepatitis B surface 
antigen-negative and hepatitis C antibody-negative pa-
tients were enrolled. We also calculated the NAFLD fibro-
sis score according to Angulo et al. (20). In order to de-
termine those patient with significant risk of fibrosis the 
following formula was used: NAFLD fibrosis score = –1.675 
+ 0.037 × age (years) + 0.094 × BMI (kg/m2) + 1.13 × IFG/dia-
betes (yes=1, no=0) + 0.99 × AST/ALT ratio – 0.013 × plate-
let (×109/l) ‒ 0.66 × albumin (g/dl). Values greater than 
0.676 and lower than –1.455 were considered as the pres-
ence and absence of fibrosis, respectively. Values between 
these cut-offs were considered as intermediate risk.

3.3. Statistical Analysis
Statistical analyses were performed using the SPSS 

software, version 16.0 (SPSS Inc., Chicago, Ill., USA). The 
prevalence of NAFLD was calculated as a proportion of 
diagnosed patients to included subjects. The chi-square 
test was used to compare the proportions between those 
with NAFLD and normal population. Independent t-test 
was used for comparing the parametric data between 
two categories. The results are expressed as mean ± SD 
and proportions as appropriate. A two-tailed p-value less 
than 0.05 was considered statistically significant.

4. Results
Overall we included 819 subjects in this study among 

which were 340 males (41.5%) and 479 females (58.5%) 
with the mean age of 43.1 ± 14.1 (ranging from 18 to 88) 
years. The demographic and socioeconomic status of the 
participants is summarized in Table 1. Most of the partici-
pants (45.5%) were categorized as mid income while 288 
(35.2%) patients where categorized as low income. Forty 
seven (6.3%) subjects were illiterate. Overall 649 (84.1%) 
subjects were married and 123 (15.9%) were single. Table 2 
summarizes the anthropometric and biochemistry char-
acteristics of the study population.

Table 1. Demographic and Socioeconomic Status of 819 Subjects 
Participating in the Study

Variable Value (n=819)

Age, y, (43.1 ± 14.1)

18–29, No. (%) 166 (20.3)

30–39 165 (20.1)

40–49 211 (25.8)

50–59 171 (20.9)

≥60 106 (12.9)

Sex, No. (%)

Male 340 (41.5)

Female 479 (58.5)

Income, No. (%)

Low (< 400 USD/month) 287 (35.0)

Mid (400–1000 USD/
month)

483 (59.0)

High (≥1000 USD/month) 49(6.0)

Years of Education, No. (%)

Illiterate 53 (6.4)

< Diploma 212 (25.9)

Diploma 285 (34.9)

Bachelor of Science (BS) 183 (22.3)

Master of Science (MS) 43 (5.2)

Doctorate 43 (5.2)

Marital Status, No. (%)

Married 689 (84.1)

Single 130 (15.9)

NAFLD was diagnosed in 176 (21.5%) subjects. Of these 
patients, 72 (8.8%) had concomitant rise of liver enzymes. 
Severe and moderate fatty liver disease was reported in 
42 (5.1%) and 134 (16.4%) respectively, while 180 (22.0%) had 
mild disease. The mean calculated NAFLD fibrosis score 
was ‒2.541 ± 1.746 (range ‒32.709 to 2.199). According to 
this score, 640 (78.2%) had no fibrosis, 14 (1.7%) had signifi-
cant fibrosis and 165 (20.2%) had intermediate fibrosis. 
We compared the socio-demographic variables as well 
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as anthropometric and biochemistry measures between 
those with NAFLD and healthy subjects (Table 3).

Table 2. Anthropometric and Biochemical Characteristics of the 
819 Participants

Variable Value (n=819)

BMI, kg/m2 26.2 ± 4.5

Underweight, No. (%) 25 (3.1)

Normal, No. (%) 315 (38.5)

Overweight, No. (%) 322 (39.3)

Obese, No. (%) 128 (15.6)

Severe Obese, No. (%) 29 (3.5)

Hypertension, No. (%)

Yes 168 (20.5)

No 651 (79.5)

Fasting Blood glucose, mg/dL, No. (%)

High 167 (20.4)

Normal 652 (79.6)

Cholesterol, mg/dL, No. (%)

High 88 (10.8)

Normal 731 (89.2)

Triglyceride, mg/dL, No. (%)

High 287 (35.0)

Normal 532 (65.0)

LDL, mg/dL, No. (%)

High 58 (7.0)

Normal 761 (93.0)

HDL,mg/dL, No. (%)

Low 301 (36.7)

Normal 518 (63.3)

Waist Circumference, cm, No. (%)

High 287 (35.0)

Normal 532 (65.0)

Metabolic Syndrome, No. (%)

Yes 166 (20.3)

No 653 (79.7)

 Patients with NAFLD were significantly older (P < 0.001), 
had higher proportion of males (P = 0.004) and had 
higher BMI (P < 0.001). The prevalence of hypertension 
(P < 0.001), high FBS (P < 0.001), high cholesterol (P = 
0.026), high triglyceride (P < 0.001) and high waist cir-
cumference (P < 0.001) was also significantly higher in 
patients with NAFLD. Taking all these together, patients 
with NAFLD had significantly higher prevalence of meta-
bolic syndrome when compared to healthy subjects (P < 
0.001).

Among the patients with NAFLD, there were 29 (16.4%) 
patients with normal BMI (< 25 kg/m2). Table 4 compares 

Table 3. Comparison of the Socio-demographic, Anthropometric 
and Biochemical Characteristics Between Those With NAFLD and 
Healthy Subjects

Variable Healthy 
(n=643)

NAFLD 
(n=176)

P value

Age, y, mean ± SD 41.5 ± 14.3 48.5 ± 11.4 < 0.001

Sex, No. (%) 0.004

Male 250 (38.9) 90 (51.1)

Female 393 (61.1) 86 (48.9)

BMI,kg/m2, mean ± SD 29.1 ± 4.2 25.4 ± 4.2 < 0.001

Income 0.619

Low (< 400 USD/month) 218 (33.9) 69 (39.2)

Mid (400 – 1000 USD/
month)

385 (59.9) 98 (55.7)

High (≥ 1000 USD/
month)

40 (6.2) 9 (5.1)

Years of education, No. (%) 0.903

Illiterate 38 (5.9) 15 (8.5)

< Diploma 167 (25.9) 45 (25.5)

Diploma 226 (34.9) 59 (33.5)

Bachelor of Science (BS) 145 (22.5) 38 (21.6)

Master of Science (MS) 33 (5.1) 10 (5.8)

Doctorate 34 (5.7) 9 (5.1)

Hypertension, No. (%) < 0.001

Yes 108 (16.8) 60 (34.1)

No 535 (83.2) 116 (65.9)

Fasting Blood glucose,mg/dL, No. (%) < 0.001

High 89 (13.8) 78 (44.3)

Normal 554 (86.2) 98 (55.7)

Cholesterol, mg/dL, No. (%) 0.026

High 61 (9.5) 27 (15.7)

Normal 582 (90.5) 149 (84.3)

Triglyceride, mg/dL, No. (%) < 0.001

High 182 (28.3) 105 (59.7)

Normal 461 (71.7) 71 (40.3)

LDL, mg/dL, No. (%) 0.087

High 40 (6.2) 18 (10.2)

Normal 603 (93.8) 158 (89.8)

HDL, mg/dL, No. (%) 0.929

Low 237 (36.8) 64 (36.4)

Normal 406 (63.2) 112 (63.6)

Waist Circumference, cm, No. (%) < 0.001

High 181 (28.1) 106 (60.2)

Normal 462 (71.9) 70 (39.8)

Metabolic Syndrome, No. (%) < 0.001

Yes 166 (14.0) 76 (43.2)

No 553 (86.0) 100 (56.8)
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the characteristics of these patients with those having 
high BMI. NAFLD patient with high BMI had significantly 
higher levels of cholesterol (P = 0.038), waist circumfer-
ence (P < 0.001) and higher prevalence of metabolic syn-
drome (P = 0.025) when compared to those with normal 
BMI. 

Table 4. Comparison of Anthropometric and Biochemical Char-
acteristics of NAFLD Patients with Normal BMI vs. High BMI

Variable High BMI 
(n=147)

Normal BMI 
(n=29)

P value

Age, y, mean ± SD 48.3 ± 10.8 49.8 ± 13.9 0.517

Sex, No. (%)

Male 71 (48.3) 19 (65.5) 0.106

Female 76 (51.7) 10 (34.5)

Hypertension 0.998

Yes 50 (34.0) 10 (34.5)

No 97 (66.0) 19 (65.5)

Fasting blood glucose,mg/dL, No. (%) 0.152

High 69 (46.9) 9 (31.0)

Normal 78 (53.1) 20 (69.0)

Cholesterol, mg/dL, No. (%) 0.088

High 21 (14.3) 8 (27.6)

Normal 126 (85.7) 21 (72.4)

Triglyceride, mg/dL, No. (%) 0.038

High 93 (63.3) 12 (41.4)

Normal 54 (36.7) 17 (58.6)

LDL, mg/dL, No. (%) 0.176

High 15 (10.2) 5 (17.2)

Normal 132 (89.8) 24 (82.8)

HDL, mg/dL, No. (%) 0.531

Low 58 (39.4) 9 (31.0)

Normal 89 (60.6) 20 (69.0)

Waist circumference, cm, No. (%) < 0.001

High 101 (68.7) 5 (17.2)

Normal 46 (31.3) 24 (82.8)

Metabolic Syndrome, No. (%) 0.025

Yes 69 (46.9) 7 (24.1)

No 78 (53.1) 22 (75.9)

There was no significant difference between these two 
groups regarding socio-demographic characteristics 
including education (P = 0.836) and income (P = 0.782). 
Also, we did not observe a significant difference between 
overweight and non overweight patients with NAFLD 
regarding Hb (14.7 ± 1.6 vs. 15.1 ± 1.1 mg/dL; P = 0.328), 
serum ferritin (132.7 ± 61.8 vs. 118.7 ± 74.4 µg/dL; P = 0.269), 
gamma-glutamyltranspeptidase (44.3 ± 13.7 vs. 40.9±16.2 

IU/L; P = 0.610) and serum albumin (4.5 ± 0.4 vs. 4.6 ± 0.5 
mg/dL; P = 0.142).

5. Discussion
NAFLD is among the common chronic liver diseases 

with wide variety of factors including genetic, environ-
mental, metabolic, and stress-related. The natural history 
of NAFLD ranges from asymptomatic indolent to the end 
stage liver disease. The prevalence of ultrasonographi-
cally diagnosed NAFLD in industrialized countries rang-
es from 20% to 60% (21) with 21.8% in Japan and 24.3% in 
South Korea (22, 23). Several studies have investigated the 
prevalence of NAFLD and NASH in Iranian population (13-
16). Alavian et al. (13) reported a NAFLD prevalence of 7.1% 
in Iranian children while Sohrabpour et al. (14) reported 
a NASH prevalence of 2.9% in Iranian general population 
adults through a countrywide study which was in con-
sistent with Rogha et al. (15) who reported a NASH preva-
lence of 3.3% in a sample of Iranian adults. The highest re-
ported prevalence of NAFLD in Iranian adults was among 
the patients with type 2 DM which was as high as 55.8% 
(16). Our study showed that approximately 21.5% of Ira-
nian adults had NAFLD, which is much higher than previ-
ous study of Iran (13-16) and eastern countries (8).

Although the variations in the prevalence of the NAFLD 
can be attributable to genetic and environmental back-
ground, the differences in methodology and diagnostic 
criteria for NAFLD are another major problem. We includ-
ed a randomly selected sample of Iranian adult general 
population who underwent a routine health check-up. 
Ultrasonography was the basis of NAFLD diagnosis in 
our study. The prevalence of 21.5% ultrasonographically 
diagnosed NAFLD in this study was lower than Germany 
(40.0%) (24), Sri Lanka (32.6%) (25), USA (33%) (26) and 
Japan (21.8%) (22)but higher than Italy (20%) (27), Tai-
wan (11.5%) (28), China (12.5% and17.2%) (4, 8), Philippines 
(12.2%) (29) and Brazil (2.3%) (30). Most likely, this differ-
ence can be explained based on the higher prevalence of 
(components of) the metabolic syndrome in patients as 
compared to randomly selected individuals within the 
general population.We found that NAFLD was associated 
with age, BMI, hypertension, high FBS, high cholesterol, 
high triglyceride and high waist circumference. These 
determinants of NAFLD are the metabolic and anthropo-
metric features of metabolic syndrome (9). Thus NAFLD 
is closely associated with metabolic syndrome in our re-
gion (southern Iran). Subjects with metabolic syndromes 
are at increased risk of developing diabetes mellitus and 
cardiovascular disease (10). Thus, NAFLD could be consid-
ered as an additional feature of metabolic syndrome.In 
this study, the prevalence of NAFLD was higher in males 
than in females. A similar finding has been noted in sev-
eral previous studies (31, 32). These age-related gender 
differences may be related to reduced androsterone in 
males and low estrogen levels and relatively increased 
androsterone after menopause in females of more than 
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60 years old (23). This possibility implies that female hor-
mones might have favorable effects on lipid metabolism 
in the liver. Vice versa, androsterone and androgens may 
have unfavorable effects on liver function and hepato-
cytes. Another explanation for high male to female ration 
in NAFLD could be the higher consumption of alcoholic 
beverages by men compared to women.It is well recog-
nized that the pattern of obesity plays an important role 
in NAFLD development and progression (33). The critical 
pathophysiological step in the development of NAFLD is 
considered to be visceral obesity. This effect is indepen-
dent of hepatic steatosis and insulin resistance. In addi-
tion to BMI and waist circumference, it has been dem-
onstrated that subcutaneous fat thickness measured by 
ultrasound, is significantly correlated with ultrasound 
diagnosed NAFLD (24). This measure is feasible, easy to 
obtain,inexpensive and provides the clinician with quan-
titative values. Thus, it could be used in combination with 
visceral or perihepatic adipose tissue thickness in the di-
agnosis of NAFLD (34). It is clearly demonstrated that obe-
sity (29, 35, 36), DM (16) and dyslipidemia (36) are associ-
ated with NAFLD. However, several studies have reported 
NAFLD in individuals lacking these risk factors, specially 
obesity (25, 35, 37). In addition, although Asians are less 
obese compared to westerns, the prevalence of NAFLD 
has not been found to be lower in these nations (8, 16, 
23, 25, 28, 29, 31, 32, 35, 36). Kim and co-workers reported 
a prevalence of 23.4 for NAFLD in nondiabetic, nonobese 
adults which is comparable to several reports which 
determined the prevalence of NAFLD in general popula-
tion (8, 23, 28). This could be explained by other undeter-
mined factors such as genetic background as well as life-
style. It is presumed that high carbohydrate intake would 
lead to the development and progression of NAFLD even 
in nondiabetic, nonobese adults (35, 38). It has also been 
reported that percentage body fat is an independent risk 
factor of NAFLD in nondiabetic, non overweight adults 
(35). In other words, non overweight individuals with ex-
cessive fat percentage are at higher risk of development 
of NAFLD. In this study, we demonstrated that overweight 
NAFLD patients had significantly higher levels of cho-
lesterol, waist circumference and higher prevalence of 
metabolic syndrome when compared to non overweight 
patients. The risk factors and predictors of NAFLD in non 
overweight individuals should be investigated in more 
details in future.We have noted some limitations to this 
study. First, the study population was slightly low and fu-
ture studies with more participants are recommended. 
However, the precise cluster sampling used in this study 
resulted in a study population which is representative 
of the whole community in our region. Second, the mea-
surements and the clinical examination were performed 
by several physicians and nurses which has resulted in 
inevitable interobserver variation affecting the reliability 
of the clinical findings and measurements. Third, ultra-
sonogrphic diagnosis of NAFLD is questionable. Current-

ly using magnetic resonance imaging and liver biopsy 
are more acceptable for the diagnosis of NAFLD. In con-
clusion, the prevalence of NAFLD in Iranian adult general 
population is 21.5%, which is roughly high. NAFLD in Ira-
nian population is associated with male sex, old age, obe-
sity, and other features of metabolic syndrome. As NAFLD 
has the possibility of progression toward end-stage liver 
disease and is associated with increased cardiovascular 
risk, appropriate action should be undertaken in our re-
gion for screening and control of this disease. Preventive 
strategies should also be pursued in our region.

Acknowledgements
We would like to thank all the participants who pa-

tiently participated in the study. We would also like to 
acknowledge the personnel of the Shiraz Motahari clinic

Authors’ Contribution
Kamran Bagheri Lankarani and Bita Geramizadeh took 

part in concept and design of the study, Fariborz Ghaffar-
pasand collected the data and prepared the manuscript. 
Mojtaba Mahmoodi took part in data collection and data 
interpretation. Mehrzad Lotfi, Nima Zamiri, Mohammad 
Kazem Fallahzadeh and Nima Zamiri took part in design 
and data collection and Sayed Taghi Heydari performed 
the data analysis and data interpretation. Soheila Mehra-
var played role in data collection and manuscript draft-
ing.

Financial Disclosure
None of the authors have any financial conflict of inter-

est.

Funding/Support
This research project was financially supported by 

Health Policy Research Center affiliated with Shiraz Uni-
versity of Medical Sciences.

References
1.       Neuschwander-Tetri BA, Caldwell SH. Nonalcoholic steatohepa-

titis: summary of an AASLD Single Topic Conference. Hepatology. 
2003;37(5):1202-19.

2.       Vernon G, Baranova A, Younossi ZM. Systematic review: the epide-
miology and natural history of non-alcoholic fatty liver disease 
and non-alcoholic steatohepatitis in adults. Aliment Pharmacol 
Ther. 2011;34(3):274-85.

3.       Kojima S, Watanabe N, Numata M, Ogawa T, Matsuzaki S. Increase 
in the prevalence of fatty liver in Japan over the past 12 years: 
analysis of clinical background. J Gastroenterol. 2003;38(10):954-
61.

4.       Zhou YJ, Li YY, Nie YQ, Ma JX, Lu LG, Shi SL, et al. Prevalence of 
fatty liver disease and its risk factors in the population of South 
China. World J Gastroenterol. 2007;13(47):6419-24.

5.       Crabb DW, Galli A, Fischer M, You M. Molecular mechanisms of 
alcoholic fatty liver: role of peroxisome proliferator-activated 
receptor alpha. Alcohol. 2004;34(1):35-8.

6.       Machado M, Cortez-Pinto H. Non-alcoholic steatohepati-
tis and metabolic syndrome. Curr Opin Clin Nutr Metab Care. 



Non Alcoholic Fatty Liver Disease in Shiraz Bagheri Lankarani K et al.

7Hepat Mon. 2013;13(5):e9248

2006;9(5):637-42.
7.       Angelico F, Del Ben M, Conti R, Francioso S, Feole K, Maccioni 

D, et al. Non-alcoholic fatty liver syndrome: a hepatic conse-
quence of common metabolic diseases. J Gastroenterol Hepatol. 
2003;18(5):588-94.

8.       Li H, Wang YJ, Tan K, Zeng L, Liu L, Liu FJ, et al. Prevalence and risk 
factors of fatty liver disease in Chengdu, Southwest China. Hepa-
tobiliary Pancreat Dis Int. 2009;8(4):377-82.

9.       Loria P, Lonardo A, Carulli L, Verrone AM, Ricchi M, Lombardini S, 
et al. Review article: the metabolic syndrome and non-alcoholic 
fatty liver disease. Aliment Pharmacol Ther. 2005;22 Suppl 2:31-6.

10.       Targher G, Arcaro G. Non-alcoholic fatty liver disease and 
increased risk of cardiovascular disease. Atherosclerosis. 
2007;191(2):235-40.

11.       Manuck SB, Phillips JE, Gianaros PJ, Flory JD, Muldoon MF. Sub-
jective socioeconomic status and presence of the metabolic 
syndrome in midlife community volunteers. Psychosom Med. 
2010;72(1):35-45.

12.       Santos AC, Ebrahim S, Barros H. Gender, socio-economic status 
and metabolic syndrome in middle-aged and old adults. BMC 
Public Health. 2008;8:62.

13.       Alavian SM, Mohammad-Alizadeh AH, Esna-Ashari F, Ardalan 
G, Hajarizadeh B. Non-alcoholic fatty liver disease prevalence 
among school-aged children and adolescents in Iran and its as-
sociation with biochemical and anthropometric measures. Liver 
Int. 2009;29(2):159-63.

14.       Rogha M, Najafi N, Azari A, Kaji M, Pourmoghaddas Z, Rajabi F, 
et al. Non-alcoholic Steatohepatitis in a Sample of Iranian Adult 
Population: Age is a Risk Factor. Int J Prev Med. 2011;2(1):24-7.

15.       Sohrabpour Amir Ali, Rezvan H, Amini-Kafiabad S, Dayhim MR, 
Merat Shahin, Pourshams Akram. Prevalence of nonalcoholic 
steatohepatitis in Iran: a population based study. Middle East J 
Dig Dis. 2011;2(1):14-19.

16.       Merat Shahin, Yarahmadi S, Tahaghoghi S, Alizadeh Z, Sedighi 
N, Mansournia N, et al. Prevalence of Fatty Liver Disease among 
Type 2 Diabetes Mellitus Patients and its Relation to Insulin Re-
sistance. Middle East J Dig Dis. 2011;1(2):74-79.

17.       Anuurad E, Shiwaku K, Nogi A, Kitajima K, Enkhmaa B, Shimono 
K, et al. The new BMI criteria for asians by the regional office for 
the western pacific region of WHO are suitable for screening of 
overweight to prevent metabolic syndrome in elder Japanese 
workers. J Occup Health. 2003;45(6):335-43.

18.       Shaw JE, de Courten M, Boyko EJ, Zimmet PZ. Impact of new di-
agnostic criteria for diabetes on different populations. Diabetes 
Care. 1999;22(5):762-6.

19.       Saverymuttu SH, Joseph AE, Maxwell JD. Ultrasound scanning in 
the detection of hepatic fibrosis and steatosis. Br Med J (Clin Res 
Ed). 1986;292(6512):13-5.

20.       Angulo P, Hui JM, Marchesini G, Bugianesi E, George J, Farrell 
GC, et al. The NAFLD fibrosis score: a noninvasive system that 
identifies liver fibrosis in patients with NAFLD. Hepatology. 
2007;45(4):846-54.

21.       Bellentani S, Bedogni G, Miglioli L, Tiribelli C. The epidemiology 
of fatty liver. Eur J Gastroenterol Hepatol. 2004;16(11):1087-93.

22.       Omagari K, Kadokawa Y, Masuda J, Egawa I, Sawa T, Hazama H, et 
al. Fatty liver in non-alcoholic non-overweight Japanese adults: 
incidence and clinical characteristics. J Gastroenterol Hepatol. 
2002;17(10):1098-105.

23.       Park SH, Jeon WK, Kim SH, Kim HJ, Park DI, Cho YK, et al. Preva-

lence and risk factors of non-alcoholic fatty liver disease among 
Korean adults. J Gastroenterol Hepatol. 2006;21(1 Pt 1):138-43.

24.       Kirovski G, Schacherer D, Wobser H, Huber H, Niessen C, Beer C, et 
al. Prevalence of ultrasound-diagnosed non-alcoholic fatty liver 
disease in a hospital cohort and its association with anthropo-
metric, biochemical and sonographic characteristics. Int J Clin 
Exp Med. 2010;3(3):202-10.

25.       Browning JD, Szczepaniak LS, Dobbins R, Nuremberg P, Horton 
JD, Cohen JC, et al. Prevalence of hepatic steatosis in an urban 
population in the United States: impact of ethnicity. Hepatology. 
2004;40(6):1387-95.

26.       Bedogni G, Miglioli L, Masutti F, Tiribelli C, Marchesini G, Bel-
lentani S. Prevalence of and risk factors for nonalcoholic fatty 
liver disease: the Dionysos nutrition and liver study. Hepatology. 
2005;42(1):44-52.

27.       Chen CH, Huang MH, Yang JC, Nien CK, Yang CC, Yeh YH, et al. 
Prevalence and risk factors of nonalcoholic fatty liver disease in 
an adult population of taiwan: metabolic significance of nonal-
coholic fatty liver disease in nonobese adults. J Clin Gastroenterol. 
2006;40(8):745-52.

28.       De Lusong MA, Labio E, Daez L, Gloria V. Non-alcoholic fatty liver 
disease in the Philippines: comparable with other nations? 
World J Gastroenterol. 2008;14(6):913-7.

29.       Rocha R, Cotrim HP, Bitencourt AG, Barbosa DB, Santos AS, Almei-
da Ade M, et al. Nonalcoholic fatty liver disease in asymptomatic 
Brazilian adolescents. World J Gastroenterol. 2009;15(4):473-7.

30.       Fan JG, Zhu J, Li XJ, Chen L, Li L, Dai F, et al. Prevalence of and risk 
factors for fatty liver in a general population of Shanghai, China. 
J Hepatol. 2005;43(3):508-14.

31.       Shen L, Fan JG, Shao Y, Zeng MD, Wang JR, Luo GH, et al. Preva-
lence of nonalcoholic fatty liver among administrative officers 
in Shanghai: an epidemiological survey. World J Gastroenterol. 
2003;9(5):1106-10.

32.       van der Poorten D, Milner KL, Hui J, Hodge A, Trenell MI, Kench JG, 
et al. Visceral fat: a key mediator of steatohepatitis in metabolic 
liver disease. Hepatology. 2008;48(2):449-57.

33.       Lirussi F, Vitturi N, Azzalini L, Orando S, Orlando R, Plebani M, 
et al. Perihepatic adipose tissue thickness: a new non-invasive 
marker of NAFLD? J Gastrointestin Liver Dis. 2009;18(1):61-6.

34.       Kim HJ, Lee KE, Kim DJ, Kim SK, Ahn CW, Lim SK, et al. Metabolic 
significance of nonalcoholic fatty liver disease in nonobese, non-
diabetic adults. Arch Intern Med. 2004;164(19):2169-75.

35.       Diehl AM, Goodman Z, Ishak KG. Alcohollike liver disease in non-
alcoholics. A clinical and histologic comparison with alcohol-
induced liver injury. Gastroenterology. 1988;95(4):1056-62.

36.       Dassanayake AS, Kasturiratne A, Rajindrajith S, Kalubowila U, 
Chakrawarthi S, De Silva AP, et al. Prevalence and risk factors for 
non-alcoholic fatty liver disease among adults in an urban Sri 
Lankan population. J Gastroenterol Hepatol. 2009;24(7):1284-8.

37.       Kelishadi R, Cook SR, Adibi A, Faghihimani Z, Ghatrehsamani S, 
Beihaghi A, et al. Association of the components of the metabolic 
syndrome with non-alcoholic fatty liver disease among normal-
weight, overweight and obese children and adolescents. Diabetol 
Metab Syndr. 2009;1:29.

38.       Okita M, Hayashi M, Sasagawa T, Takagi K, Suzuki K, Kinoyama S, 
et al. Effect of a moderately energy-restricted diet on obese pa-
tients with fatty liver. Nutrition. 2001;17(7-8):542-7.


