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Abstract   

                                
Background and objectives: Non-alcoholic fatty liver disease is the accumulation of fatty units 

in the liver in the absence of other triggers. Its development may have been primarily caused by 

metabolic syndrome, so the purpose of this study is to identify the prevalence of metabolic 

syndrome in non-alcoholic fatty liver disease and then to discover which parameter has the 

strongest link with non-alcoholic fatty liver disease. 

Methods: This cross-sectional study of 90 participants more than 18 years old with non-alcoholic 

fatty liver disease diagnosed by sonography in Erbil from August 2022 to May 2023. In each 

individual, metabolic syndrome criteria were taken and measured according to the National 

Cholesterol Education Program's Adult Treatment Panel III criteria, which were diagnosed by 

having three or more of these criteria, and ultrasound was used for the grading of fatty liver. 

Results: Metabolic syndrome were revealed in 69 (76.67%) of the participants. A higher 

proportion of patients were female 51 (56.67%) and male 39 (43.33%). It revealed a statistically 

significant correlation between gender and metabolic syndrome, with females and males having a 

corresponding 44 (49%) and 25 (28%) correlation, respectively. The most frequent factor was an 

expanded waist circumference in 66 (73.33%) of participants, followed by triglyceride in 62 

(68.89%).  

Conclusion: In this study, among patients with non-alcoholic fatty liver disease significant number 

of the subjects had metabolic syndrome, with an increased waist circumference being the most 

prevalent feature, followed by high triglyceride levels, hyperglycemia, hypertension, and low high-

density lipoprotein. 
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Introduction  
Non-alcoholic fatty liver disease (NAFLD) 

refers to the buildup of disproportionate 

triglyceride droplets in the liver of 

individuals who consume little or no 

alcohol.1 Non-alcoholic fatty liver disease is 

a multisystem illness that affects many extra-

hepatic organs, and the majority of patients 

also develop other illnesses like diabetes 

mellitus and cardiovascular disease. As a 

result, the cause of mortality is not a liver-

related disease but rather the dysfunction of 

other extra-hepatic organs.2 High-calorie 

meals and a sedentary lifestyle have been 

associated with the onset and advancement of 

NAFLD, as well as its progression into non-

alcoholic steatohepatitis (NASH), which is 

characterized by inflammation, fibrosis, and 

eventually cirrhosis. Patients with NASH 

have a much higher death rate.3 Currently, 

NAFLD is the most prevalent liver disorder 

in most patients,4  it is asymptomatic and is 

diagnosed incidentally, either by mildly 

elevated liver enzymes or abdominal 

ultrasound.5 It appears to be more common 

among patients with type 2 diabetes mellitus 

and obesity than in the general population.6 

There are currently no approved 

pharmacological treatments specifically; now 

the interventions mainly concentrate on 

lifestyle changes like dietary changes, weight 

loss, and physical exercise.7 Although 

bariatric surgery has not been investigated 

prospectively specifically as a treatment for 

NASH, indirect evidence suggests it is 

effective at improving the histological 

features of NASH, including fibrosis. 

Medication choices, including vitamin E, 

pioglitazone, and pentoxifylline, are now 

recommended, especially for overweight 

patients.8 The main principal risk factor for 

NAFLD is metabolic syndrome (MetS), 

which is primarily associated with insulin 

resistance due to abnormal adipose 

deposition and function. It consists of 

multiple risk factors for coronary heart 

disease, diabetes, and a fatty liver.9 The 

components of the metabolic syndrome are 

hypertension,hypertriglyceridemia,hypergly

cemia, low high-density lipoprotein, and 

abdominal obesity.10 The dominance of MetS 

ranges from 40% to 70% in individuals with 

NAFLD across various studies.11 Various 

epidemiological analyses have specified the 

probable correlation between NAFLD and 

MetS, which is currently thought to be a 

hepatic manifestation of MetS.12 The purpose 

of this study is to identify the predominance 

of metabolic syndrome in non-alcoholic fatty 

liver disease and to discover which parameter 

has the strongest link.  

Patients and methods  
This is a cross-sectional study included 

ninety patients in outpatient internal 

medicine departments in Erbil Teaching 

Hospital, Erbil City, Iraq, from August 2022 

to May 2023. Exclusion criteria were age 

under 18 years, alcohol intake of more than 

30 grams per day for men and more than 20 

grams per day for women, jaundice, HBsAg 

positivity, hepatitis C antibody positivity, 

primary biliary cholangitis, autoimmune 

hepatitis, Wilson disease, and history of 

taking medications that cause fatty liver. 

(NCEP-ATPIII) criteria were used to 

determine if MetS was present, as shown in 

Table (1). The existence of three or more of 

the characteristics was referred to as MetS .13 

Table (1): Measures of metabolic syndrome 

Body Mass Index (BMI) is a person’s weight 

in kilograms divided by the square of height 

in meters.14 A BMI of equal or more than 25 

categorized as overweight in our study. Areas 

Variables  NCEP/ATP- III criteria  

Abdominal obesity  Waist circumference>102 

cm in men and >88 cm in 

women 

Hyperglycemia  FBS≥110 mg/dl 

Hypertension SBP/DBP≥130/85 

Hypertriglyceridemia TG≥150 mg/dl 

Low HDL-C level <40 mg/dl in men and <50 

mg/dl in women 



The prevalence of metabolic syndrome in patients with non-alcoholic fatty liver ……. 

 

https://doi.org/10.56056/amj.2024.299                                                         https://amj.khcms.edu.krd                                                                                

64 

 

of hyper echogenicity on ultrasonography 

were used. Following are grades for the 

degree of echogenicity: grade 1: slight 

increase in fine echoes; grade 2: moderate 

increase in fine echoes; grade 3: diffuse 

increase in fine echoes with non-visualization 

of the intrahepatic vessel borders.15 The data 

was analyzed using IBM SPSS Statistics 

version 26, which included both descriptive 

and inferential statistics. A P-value of ≤ 0.05 

was also declared statistically significant. 

The Pearson Chi-Square was also employed 

to determine the significance of relationships 

between independent and dependent variable 

pairs. The Scientific Ethical Committee of 

the Kurdistan Higher Council of Medicine 

Specialty (KHCMS) provided its approval 

for this study. Each participant offered an 

informed written consent, and confidentiality 

was obtained. 

Results 
 This study included 90 individuals with a 

mean age of 48.22 ± 11.27 years, and the 

most prevalent age group was 40–49, 

accounting for 32.22% of all participants. 

Women outnumbered men, with 39 men 

(43.33%) and 51 women (56.67%). The 

majority of them (83.3%) were married, 

(73.33%) lived in cities, (44.44%) were 

illiterate, and (37%) were housewife. A BMI 

of greater than 25 was identified in (98.89%) 

of participants, indicating that obesity is a 

major determinant in the development of 

fatty liver. The characteristics of the 

participants are provided in Table (2).     

Table (2): The frequency and proportion of 

research variables' descriptive characteristics 

Gender Frequency Percent 

Male 39 43.33 

Female 51 56.67 

Urban 66 73.33 

Rural 24 26.66 

Illiterate 40 44.44 

Primary 20 22.22 

Secondary 19 21.12 

University 11 12.22 

Housewife 33 37 

Teachers 11 12 

Taxi driver 7 8 

Other 

occupations 

39 43 

Smoker 38 42.22 

Non smoker 52 57.78 

Married 75 83.33 

Not Married 15 16.67 

BMI/ normal 1 1.11 

Overweight 89 98.89 

Hypertension 35 38.89 

Diabetes 

mellitus 

29 
32.22 

Ischemic 

heart disease 

5 
5.56 

Heart failure 2 2.22 

 

The mean for waist circumference was 102.1 

± 8.68 cm, triglyceride was251.74 ± 191.85, 

FBS was 145.81 ± 68.26, HDL was 45.24 ± 

12.73, and systolic/diastolic blood pressure 

were 128.17 ± 15.06/80.67 ± 6.46, Table (3). 

 

Table (3): The standard deviation of 

participants variables 

Variables Mean ± SD Range 

Age (year) 48.22 ± 

11.27 

21 to 82 

Height (cm) 165 ± 7.56 153 to 183 

Weight (kg) 87.91 ± 9.8 60 to 110 

Body Mass Index 32.42 ± 4.2 24.03 to 

44.06 

Waist 

circumference (cm) 

102.1 ± 8.68 80 to 128 

Systolic blood 

pressure (mmHg) 

128.17 ± 

15.06 

110 to 160 

Diastolic blood 

pressure (mmHg) 

80.67 ± 6.46 60 to 100 

Triglyceride (TG) 251.74 ± 

191.85 

63 to 1095 

FBS 145.81 ± 

68.26 

67 to 401 

High density 

lipoprotein (HDL) 

45.24 ± 

12.73 

28 to 57 
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Grade one fatty liver was the commonest 

among all three grades; it was in 56% of 

participants, followed by grade two, which 

was in 42%, and grade three, which was in 

only 2% of participants. MetS was identified 

in 76.67% of subjects. Males and females had 

a statistically significant variation: 49% of 

females had MetS, while only 28% of males 

had MetS, with a P-value of 0.014, Figure (1). 

 

Figure (1): Association between Gender and 

Metabolic Syndrome 

Among the criteria examined, waist 

circumference was the most commonly 

observed criterion, present in (73.33%). High 

TG was found in (68.89%), hyperglycemia in 

(67.78%), hypertension in (65.56%), and low 

HDL in (64.44%), Figure (2). 

 

Figure (2): The percentage of participants 

with various MetS criteria 

The correlation of grades by ultrasound and 

Metabolic Syndrome Criteria was discovered 

to be not significant. MetS was discovered in 

39% of patients with grade 1 fatty liver, 37% 

with grade 2, and 1% with grade 3. There was 

no variation (P > 0.05) among BP, TG, HDL, 

FBS, and WC with various degrees of fatty 

liver. There was an uncritical relationship 

between MetS and fatty liver grade (P > 

0.05). It revealed a statistically negligible 

relationship between gender and grades of 

fatty liver in the U/S. 

Discussion  
In this study, ninety participants were 

analyzed, and the predominance of metabolic 

syndrome was estimated to be 76.67%. In 

population-based research, the prevalence 

was found to be 67%.16 A study about the 

prevalence of MetS was conducted on Iraqi 

patients, and the result was 79% of MetS 

patients had NAFLD.17 It has been observed 

that nearly 90% exhibit more than one 

feature. Additionally, approximately 33% 

meet the criteria for three or more 

components.18 Individual components have 

been related to a higher probability of getting 

steatosis. The prevalence can vary between 

studies due to several reasons, including the 

characteristics of the population studied and 

the diagnostic criteria utilized. Research 

conducted in Karbala, Iraq, discovered that 

the greatest percentage of patients were 

between the ages of 40 and 49.19 Which is 

similar to our study, implying that individuals 

in this age group had a higher prevalence of 

NAFLD than other age groups.20 In another 

study, it was observed that 66% of males and 

65% of females met the criteria. These 

findings suggest a high prevalence of MetS 

among individuals, regardless of gender, 

similar to research in Australia that stated a 

greater predominance of MetS in men than 

women while in our study, 21 it was observed 

that the proportion of females was higher 

than males, with 49% of females and 28% of 

males, may be attributed to various factors, 

including the sociodemographic 

characteristics, lifestyle patterns of the study 

population, and because most of the women 

28.00%

49.00%

male

0
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80

WC TG FBS HTN HDL
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in this study were unemployed and 

predominantly engaged in household 

activities with low physical activity levels, 

this could contribute to higher rates of obesity 

and the development of other components of 

MetS. Sedentary lifestyles and reduced 

physical activity are known risk factors for 

metabolic syndrome, as they can lead to 

weight gain, insulin resistance, and 

dyslipidemia. It was found that 80% of 

patients with NAFLD were overweight, this 

finding suggests a strong association between 

NAFLD and excess body weight, and in our 

study, almost all the participants had a high 

BMI (98.89%); that difference may be 

because most of our middle-aged population 

is overweight and has a sedentary lifestyle. In 

a study conducted in Mosul, Iraq, the result 

was the high  prevalence rate of NAFLD 

among the obese (68%).22 A case control 

study performed in Sulaymaniyah showed 

that people with NAFLD had higher mean 

serum TG, LDL, and cholesterol levels and 

lower mean HDL values than those without 

NAFLD. Compared  to  the control group, 

there was a statistically significant difference 

in the lipid profile and NAFLD cases.23 In 

descriptive research, it was discovered that 

increasing waist circumference, and low high 

density lipoprotein values, were the most 

predominant factors.24 According to a report, 

the prevalence was 29.9%, with elevated TG 

levels and high blood pressure being the most 

prevalent risk factors while in our study, 25 the 

waist circumference was the highest, 

followed by a high TG. Research in the 

United States, found that the most prevalent 

feature was an increased waist 

circumference, which aligns with the findings 

of this study.26 Our study has various 

limitations that should be noted. First and 

foremost, the total number of participants 

was limited. primarily due to the constraints 

of limited time and resources in a 

governmental hospital setting. This small 

sample size may affect the generalizability of 

our findings to a larger population. 

Furthermore, it would be reasonable if we 

could conduct another study that compares a 

control group of patients with no NAFLD 

with a NAFLD group. 

Conclusion  

This study discovered that the vast majority 

of NAFLD patients had MetS, with increased 

waist circumference being the most prevalent 

factor, followed by high TG levels, 

hypertension, hyperglycemia, and low HDL. 

Female participants had a higher percentage 

of metabolic syndrome than male 

participants, which was statistically 

significant. 

Recommendations: 
To obtain a more comprehensive 

understanding of the association and 

prevalence of MetS in NAFLD within our 

specific region, it is indeed essential to 

conduct a larger study population. which can 

potentially help prevent patients from 

developing further complications associated 

with MetS. 
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