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Abstract

AIM: To investigate the prevalence of fatty liver discovered upon physical examination of Chinese patients and determine the associated clinical characteristics.  

METHODS: A total of 3433 consecutive patients who received physical examinations at the Huangpu Division of the First Affiliated Hospital at Sun Yat-sen University in Guangzhou, China from June to December 2010 were retrospectively enrolled in the study. Results of biochemical tests, abdominal ultrasound, electrocardiography, and chest X-ray were collected. The diagnosis of fatty liver was made if a patient met any two of the three following ultrasonic criteria: (1) liver and kidney echo discrepancy and presence of an increased liver echogenicity (bright); (2) unclear intrahepatic duct structure; and (3) liver far field echo decay.
RESULTS: The study population consisted of 2201 males and 1232 females, with a mean age of 37.4 ± 12.8 years. When all 3433 patients were considered, the overall prevalence of hyperlipidemia was 38.1%, of fatty liver was 26.0%, of increased alanine aminotransferase (ALT) and/or aspartate aminotransferase (AST) levels was 11.9%, of gallstone was 11.4%, of hyperglycemia was 7.3%, of hypertension was 7.1%, and of hyperuricemia was 6.2%. Of the 2605 patients who completed the abdominal ultrasonography exam, 677 (26.0%) were diagnosed with fatty liver and the prevalence was higher in males (32.5% vs females: 15.3%, P < 0.001). The overall prevalence of fatty liver increased with age, with the peak prevalence (39.5%) found in the 60 to 70-years-old age group. Among patients between the ages of 18 to 50-years-old, the prevalence of fatty liver was significantly higher in males (20.2% vs females: 8.7%, P < 0.001); the difference in prevalence between the two sexes in patients > 50-years-old did not reach statistical significance. Only 430 of the patients diagnosed with fatty liver had complete information; among those, increased ALT and/or AST levels were detected in only 30%, with all disturbances being mild or moderate. In these 430 patients, the overall prevalence of hypertriglyceridemia was 31.4%, of mixed type hyperlipidemia was 20.9%, of hypercholesterolemia was 12.3%, of hyperglycemia was 17.6%, of hypertension was 16.0%, of hyperuricemia was 15.3%, and of gallstone was 14.4%. Again, the prevalences of hypertriglyceridemia and hyperuricemia were higher in males (hypertriglyceridemia, 36.0% vs females: 12.0%, P < 0.05; hyperuricemia, 17.3% vs females: 7.2%, P < 0.05); in contrast, however, the prevalences of mixed type hyperlipidemia and hypercholesterolemia was higher in females (mixed type hyperlipidemia, 18.7% vs females: 30.1%, P<0.05, hypercholesterolemia, 9.5% vs females: 24.1%, P < 0.05). Finally, comparison of the fatty liver group to the non-fatty liver group showed that prevalences of hyperlipidemia, hyperglycemia, hypertension, and hyperuricemia were higher in the former (all P < 0.01).   

CONCLUSION: A high prevalence of fatty liver is detected upon physical examination in Guangzhou, and the primary associated clinical findings are hyperlipidemia, hyperglycemia, hypertension, and hyperuricemia．

© 2013 Baishideng. All rights reserved.
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Core tip: This study represents the first published investigation of fatty liver prevalence detected by routine physical examinations of individuals residing in the Huangpu District of Guangzhou, China. A high prevalence of fatty liver (26.0%) was detected among the total physical examinees and was characterized by an age-related increasing trend, with the highest prevalence (39.5%) found among individuals between 60 and 70-years-old. The individuals diagnosed with fatty liver also showed significantly higher prevalences of hyperlipidemia, hyperglycemia, hypertension, and hyperuricemia than their non-fatty liver counterparts (all P < 0.01), suggesting a close association between fatty liver and dysmetabolic factors.
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INTRODUCTION
Prevalence of fatty liver in China has risen consistently over recent years, accompanying improvements in people's living conditions and adoption of a more Westernized diet. In Western countries, estimates of fatty liver prevalence in the adult population have ranged from 20% to 33%[1], and the most recent prevalence estimate reported for Shanghai, China is 20.82%[2]. In addition to being the most frequently diagnosed liver disease in Chinese clinics, fatty liver represents a particularly alarming threat to human health and public healthcare systems as it can readily progress to steatohepatitis, cirrhosis, or liver cancer. 
To gain further understanding about the prevalence and presenting features of fatty liver in China, the current study was designed as a single-site retrospective analysis of adult patients who underwent physical examinations in Guangzhou and were diagnosed with fatty liver.
MATERIALS AND METHODS
Study participants
A total of 3433 consecutive adult patients who underwent routine physical examinations at the Huangpu Division of the First Affiliated Hospital of Sun Yat-sen University from June to December 2010 were retrospectively enrolled in the study.

Physical examination
Patients presented to the hospital for blood sampling after 10 hours of fasting; all serological measurements were carried out on-site at the certified laboratory. Automated techniques (Architect C8000 automatic biochemistry analyzer; Abbott Laboratories, Abbott Park, IL, United States) were used to measure plasma concentrations of glucose, total cholesterol (CHOL), triglyceride (TG), serum uric acid, serum creatinine, blood urea nitrogen, alanine aminotransferase (ALT), and aspartate aminotransferase (AST). Direct sandwich enzyme-linked immunosorbent assay was used to measure hepatitis B virus markers. 
Abdominal ultrasonography was performed to detect the presence of fatty infiltration in the liver, using standard imaging criteria to assess hepatic fat[7]. Electrocardiography and chest X-ray were performed to rule out serious heart and lung diseases.
Diagnostic criteria and definitions
Hypertension was diagnosed by a systolic pressure of ≥ 140 mmHg and/or a diastolic pressure of ≥ 90 mmHg, according to the 2010 Chinese guidelines for the management of hypertension[4]. Hyperglycemia was diagnosed by fasting plasma glucose level of ≥ 110 mg/dL[5]. Hyperuricemia was diagnosed by blood uric acid level of ≥ 7 mg/dL in men and ≥ 6 mg/dL in women[6]. Abnormal serum creatinine level was defined as ≥ 1.6 mg/dL. The various types of hyperlipidemia were diagnosed by CHOL ≥ 200 mg/dL and TG ≥ 150 mg/dL for mixed type hyperlipidemia, CHOL ≥ 200 mg/dL and TG < 150 mg/dL for hypercholesterolemia, and CHOL < 200 mg/dL and TG ≥ 150 mg/dL for hypertriglyceridemia[7]. Fatty liver was diagnosed when a patient met any two of the three following ultrasonic criteria: liver and kidney echo discrepancy and presence of increased liver echogenicity (bright); unclear intrahepatic duct structure; liver far field echo decay[3].
Statistical analysis

All statistical analyses were performed by the SPSS statistical software suite, version 13.0 (Chicago, IL, United States). All reported P-values were two-sided, and P < 0.05 was considered statistically significant. Descriptive data are expressed as mean ± standard deviation (SD). Comparisons between quantitative data were carried out by the Student’s t-test, and comparisons between categorical variables were carried out by the (2 test.
RESULTS
Demographic and clinical characteristics of physical examinees
The study population of physical examinees consisted of 2201 males and 1232 females. Three-thousand-two-hundred-and-five of the patients described themselves as employed, with the majority being mental laborers and a small percentage being physical laborers (84.8% and 15.2%, respectively). The mean age of the overall study population was 37.4 ± 12.8-years-old (range: 18 to 87 years). The overall prevalences of dysmetabolic diseases and perturbed biochemical findings are listed in Table 1.  

Characteristics of the 677 patients diagnosed with fatty liver

Of the 2605 subjects who underwent abdominal ultrasonography, 677 subjects (26.0%) showed imaging signs of fatty liver. The prevalence of fatty liver was significantly higher in males than in females (32.5% vs 15.3%, P < 0.001). The overall prevalence of fatty liver increased with age, with the 60 to 70-years-old age group representing the peak prevalence (39.5%) and without age bias. However, when the larger age group of 18 to 50-years-old was considered, a significantly higher prevalence was found for males (20.2% vs females: 8.7%, P < 0.001); this trend did not exist for the > 50-years-old age group (34.6% vs females: 38.9%, P = 0.301) (Table 2). The overall prevalences of dysmetabolic diseases and perturbed biochemical findings for the 677 patients with fatty liver are listed in Table 3. 
Characteristics of the 430 patients with fatty liver and complete physical examination data
In total, 430 of the patients diagnosed with fatty liver also had complete data accounting for all of the physical examination components; this group was comprised of 347 males (80.7%) and 83 females (19.3%), with a mean age of 43.8 ± 12.4-years-old (range: 19 to 78 years). One-hundred-and-twenty-nine patients (30.0%) showed mildly or moderately increased ALT and/or AST levels (40 U/L-200 U/L); however, the amount of patients with increased ALT was significantly higher than of patients with increased AST (29.8% vs 7.9%, (2 = 67.2, P < 0.001). The majority of patients with abnormal ALT and/or AST levels showed a mild increase, and included 102 patients (70.1%) with ALT and/or AST levels < 2-times the upper normal limit and 27 patients (20.9%) with ALT and/or AST levels 2 to 5-times the upper normal limit. Males were more likely to have increased ALT and/or AST levels (32.6% vs 19.3%, P < 0.05). 
The overall prevalences of dysmetabolic diseases and perturbed biochemical findings for the 430 patients with fatty liver and complete data are listed in Table 4. The prevalences of hypertriglyceridemia and hyperuricemia were higher in males than in females, but the prevalences of mixed type hyperlipidemia and hypercholesterolemia were higher in females than in males (P < 0.05). The difference in the prevalence of hypertension or hyperglycemia between males and females did not reach statistical significance (P > 0.05). 

Risk factors associated with fatty liver 

Patients with no signs of fatty liver and hepatitis B surface antigen negativity were assigned to a non-fatty liver group, which included 382 males (77.2%) and 113 females (22.8%), with a mean age of 42.5 ± 10.9–years-old. Compared to the fatty liver group, the sex and age distributions were not significantly different (P > 0.05). As shown in Table 5, the prevalences of hyperlipidemia, hyperglycemia, hypertension, and hyperuricemia were significantly higher in the fatty liver group than in the non-fatty liver group (P < 0.01). 

DISCUSSION
Fatty liver is a clinicopathologic syndrome that manifests from hepatic steatosis and excessive fat accumulation caused by a variety of factors. The syndrome spectrum includes simple fatty liver, steatohepatitis, fatty liver cirrhosis, and associated hepatocellular carcinoma. While liver biopsy is the gold standard for diagnosis of fatty liver, ultrasonography is generally used as a non-invasive screening method for the general population. The reported estimates of fatty liver cases diagnosed by ultrasonography have ranged from 17% to 46% in Europe, United States and other Asian countries[8-11]. In the current survey of physical examinees in Huangpu District, Guangzhou, the prevalence of fatty liver detected in physical examination was 26%; this rate is similar to previous estimates made in other Chinese cities[12,13].
It is generally recognized that the prevalence of fatty liver increases with age, with the highest rates found in the age group of 50 to 70-year-olds[10,14]. In the present study, the highest prevalence of fatty liver occurred in the age group of 60 to 70-years-old. It is important to note that elderly people harbor significantly more of the known risk factors for fatty liver, such as obesity, hypertension, diabetes, and hyperlipidaemia. Furthermore, aging brings restrictions on physical mobility, which in turn supports or promotes the above risk factors and can eventually lead to a higher prevalence of fatty liver[15]. Most studies have shown that men are more likely to develop fatty liver than women before the age of 50 years, but both sexes face a similar likelihood of developing the condition after 50[16,17]. Similarly, a study involving 26527 Chinese subjects who underwent routine health check-ups showed that the prevalence of fatty liver was 31% in men and 16% in women[18]. 
The significant difference in the prevalence of fatty liver between men and women before the age of 50 is probably a result of the clear differences in the amount and distribution of body fat between the sexes. Men usually store fat in the abdomen whereas women tend to store fat in the subcutaneous tissue. While the reasons for this differential fat accumulation in men and women remain unclear, evidence from cell research have suggested that lipid metabolism pathways may play important roles. Moreover, molecular studies have uncovered distinctions between men and women in the activity and metabolism of lipids. A Japanese study showed that the triglyceride and cholesterol particles were larger in men than those in women, and both of these factors are associated with risk for fatty liver[15,19]. 
The fact that the significant difference in prevalence of fatty liver among men and women is lost after the age of 50 is intriguing. Women of this age have decreased adiponectin levels, as a result of the lower estrogen and higher androgen that occur after menopause[19,20]; the resetting of postmenopausal women’s physiology to that which more closely resembles the male physiology may account for the similar prevalence of fatty liver between the sexes at this age. The Chinese study mentioned above also showed that the mean ALT levels in men were significantly higher than those in women before 50; yet, the peak levels of ALT were observed in women older than 50 years, which might be related to menopause changes and the decreased physical exercise that frequently accompanies this period of life[18]. Nonetheless, these previously published findings, along with ours presented herein, highlight the importance of prevention and screening of fatty liver in men and postmenopausal women.
Most patients with fatty liver are diagnosed without or with mild clinical symptoms. In a study of fatty liver clinical characteristics by Powell et al., 79% of diagnosed patients were shown to have normal serum transaminase levels[22]. In the current study, 30% of the patients diagnosed with fatty liver presented with mildly increased ALT and/or AST levels, and most of those were accounted for by ALT increase. Thus, the most common type of fatty liver was nonalcoholic fatty liver disease (NAFLD). Moreover, the fatty liver group showed higher prevalences of hyperlipidemia, hyperglycemia, hypertension, and hyperuricemia as compared to patients without fatty liver, suggesting that fatty liver may be closely associated with these disorders. 
Risk factors known to be associated with NAFLD include metabolic syndrome, diabetes, and obesity. Prevalence estimates of NAFLD have ranged from 40% to 70% in patients with type 2 diabetes mellitus (T2DM)[23], 57% to 74% in individuals with obesity, and 27% to 92% in patients with hyperlipidemia[24,25]. Donati et al. showed that the prevalence of NAFLD in the patients with hypertension but without obesity or T2DM was 2 to 3-times higher than that in the general population[26]. Assay et al[25] showed that up to 50% of the patients with fatty liver were dyslipidemic, and that this dysmetabolic condition was chiefly characterized by high serum TG levels, which itself is an important risk factor for cardiovascular disease. 
NAFLD is closely related to incidence of cardiovascular disease. In fact, the most common causes of death in patients with NAFLD are atherosclerotic cardiovascular disease and hepatic cirrhosis[27]. Therefore, clinicians should not only consider central obesity, type 2 diabetes, dyslipidemia and hypertension as risk factors for NAFLD, but also pay more attention to them as high risk factors for cardiovascular, kidney and liver diseases. A key strategy for clinical treatment of NAFLD is to reduce the above risk factors, and this can be accomplished by applying the existing knowledge to generate effective public health policies for the prevention of this disease.
In summary, a high prevalence of fatty liver was discovered in physical examinees in Guangzhou. Some of the cases presented with mild or moderate increase in ALT or AST levels, but many had concomitant hyperlipidemia, hyperglycemia, hypertension, or hyperuricemia. Clinicians should pay attention to the intervention and modification of these risk factors. It is important to note, however, that the retrospective nature of this study limits the risk factors that were available for analysis; for example, data on waist circumference, body mass index, dietary habits, and alcohol consumption - all potential risk factors - were lacking. In addition, the single-site population may limit generalization of our results. More studies of larger Chinese populations are needed to gain more detailed information on fatty liver in the general population and to better guide clinical treatment.
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Background

The incidence of fatty liver is relatively high and on the rise in urban populations of China; however, consultation rates are low due to a lack in adequate knowledge of fatty liver. To date, no study has examined the prevalence and clinical features of fatty liver in urban Chinese who receive routine physical examinations. Thus, this study was designed to retrospectively investigate the prevalence and presenting features of fatty liver in physical examinees of Guangzhou. 

Research frontiers

Public health programs of screening, education, and treatment of fatty liver should start with employed urban Chinese, who are generally characterized as relatively well-educated, financially secure, and compliant. The results of this study may offer guidance for clinical treatment by analyzing the presenting features of fatty liver in this population. 

Innovations and breakthroughs
This study is the first to assess the presenting features of fatty liver in urban Chinese who received routine physical examinations in Guangzhou. The disease was found to be closely associated with concomitant hyperlipidemia, hyperglycemia, hypertension, or hyperuricemia. The results from this study, which itself is part of a continuous clinical research effort for determining fatty liver diagnostic and prognostic factors, are applicable to the development of new programs for screening and education of fatty liver targeting urban Chinese. 

Applications 

This study was undertaken mainly for practical purposes, i.e., to raise public awareness of fatty liver and support performance of screening in the general population, which are expected to improve consultation rates and timely initiation of treatment for fatty liver.

Peer review

This study represents the first published investigation of fatty liver prevalence detected by routine physical examinations of individuals residing in the Huangpu District of Guangzhou; the results suggest a close association between fatty liver and dysmetabolic factors. This study was undertaken mainly for practical purposes, such as to raise public awareness of fatty liver and the benefits of screening the general population for this disease so that cases may be diagnosed and treated in a timely manner. 
REFERENCES
1 Jian-gao F. Guidelines for management of nonalcoholic fatty liver disease: an updated and revised edition. Zhonghua Gan Zang Bing Za Zhi 2010; 18: 163-166 [PMID: 20698076]

2 Fang JG, Zhu J, Li XJ, Li R, Dai F, Song XM, Chen L, Li F, Chen SY. [Epidemiological survey of prevalence of fatty liver and its risk factors in a general adult population of Shanghai]. Zhonghua Gan Zang Bing Za Zhi 2005; 13: 83-88 [PMID: 15727689]

3 Farrell GC, Chitturi S, Lau GK, Sollano JD. Guidelines for the assessment and management of non-alcoholic fatty liver disease in the Asia-Pacific region: executive summary. J Gastroenterol Hepatol 2007; 22: 775-777 [PMID: 17565629]

4 Liu LS. [2010 Chinese guidelines for the management of hypertension]. Zhonghua Xin Xue Guan Bing Za Zhi 2011; 39: 579-615 [PMID: 22088239]

5 Chinese Medical Association Diabetes Branch. 2010 Chinese guidelines for the management of type 2 diabetes. Zhongguo Tangniaobing Zazhi 2012; 20: 87-117
6 Chinese Medical Association of Rheumatology. Guidelines for the diagnosis and management of primary gout. Zhonghua Fengshibingxue Zazhi; 2004; 8: 178-181
7 Joint Committee for Developing Chinese guidelines on Prevention and Treatment of Dyslipidemia in Adults. [Chinese guidelines on prevention and treatment of dyslipidemia in adults]. Zhonghua Xin Xue Guan Bing Za Zhi 2007; 35: 390-419 [PMID: 17711682]

8 Vernon G, Baranova A, Younossi ZM. Systematic review: the epidemiology and natural history of non-alcoholic fatty liver disease and non-alcoholic steatohepatitis in adults. Aliment Pharmacol Ther 2011; 34: 274-285 [PMID: 21623852 DOI: 10.1111/j.1365-2036.2011.04724.x]

9 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: 954-961 [PMID: 14614602]

10 Amarapurkar D, Kamani P, Patel N, Gupte P, Kumar P, Agal S, Baijal R, Lala S, Chaudhary D, Deshpande A. Prevalence of non-alcoholic fatty liver disease: population based study. Ann Hepatol 2007; 6: 161-163 [PMID: 17786142]

11 Browning JD, Szczepaniak LS, Dobbins R, Nuremberg P, Horton JD, Cohen JC, Grundy SM, Hobbs HH. Prevalence of hepatic steatosis in an urban population in the United States: impact of ethnicity. Hepatology 2004; 40: 1387-1395 [PMID: 15565570]

12 Shao GX, Zhang XG, Huang ZP, Zhu QY, Tang H. [Discussion on body mass index and fatty liver distribution from 28,384 patients in Shenzhen area]. Zhonghua Gan Zang Bing Za Zhi 2003; 11: 372-373 [PMID: 12837226]

13 Zhang L, Xu LX, Zhu YQ. The prevalence of fatty liver and its correlation with other diseases in an adult population of Beijing. Zhongguo Xiandai Yisheng 2007; 45: 42-43
14 Frith J, Day CP, Henderson E, Burt AD, Newton JL. Non-alcoholic fatty liver disease in older people. Gerontology 2009; 55: 607-613 [PMID: 19690397 DOI: 10.1159/000235677]

15 Souza MR, Diniz Mde F, Medeiros-Filho JE, Araújo MS. Metabolic syndrome and risk factors for non-alcoholic fatty liver disease. Arq Gastroenterol 2012; 49: 89-96 [PMID: 22481692]

16 Arun J, Clements RH, Lazenby AJ, Leeth RR, Abrams GA. The prevalence of nonalcoholic steatohepatitis is greater in morbidly obese men compared to women. Obes Surg 2006; 16: 1351-1358 [PMID: 17059746]

17 Zelber-Sagi S, Nitzan-Kaluski D, Halpern Z, Oren R. Prevalence of primary non-alcoholic fatty liver disease in a population-based study and its association with biochemical and anthropometric measures. Liver Int 2006; 26: 856-863 [PMID: 16911469]

18 Chen ZW, Chen LY, Dai HL, Chen JH, Fang LZ. Relationship between alanine aminotransferase levels and metabolic syndrome in nonalcoholic fatty liver disease. J Zhejiang Univ Sci B 2008; 9: 616-622 [PMID: 18763311 DOI: 10.1631/jzus.B0720016]

19 Kobayashi J, Maruyama T, Watanabe H, Kudoh A, Tateishi S, Sasaki T, Murano S, Watanabe M. Gender differences in the effect of type 2 diabetes on serum lipids, pre-heparin plasma lipoprotein lipase mass and other metabolic parameters in Japanese population. Diabetes Res Clin Pract 2003; 62: 39-45 [PMID: 14581156]

20 Nishizawa H, Shimomura I, Kishida K, Maeda N, Kuriyama H, Nagaretani H, Matsuda M, Kondo H, Furuyama N, Kihara S, Nakamura T, Tochino Y, Funahashi T, Matsuzawa Y. Androgens decrease plasma adiponectin, an insulin-sensitizing adipocyte-derived protein. Diabetes 2002; 51: 2734-2741 [PMID: 12196466]

21 Zhou YJ, Li YY, Nie YQ, Ma JX, Lu LG, Shi SL, Chen MH, Hu PJ. Prevalence of fatty liver disease and its risk factors in the population of South China. World J Gastroenterol 2007; 13: 6419-6424 [PMID: 18081233]

22 Powell EE, Jonsson JR, Clouston AD. Steatosis: co-factor in other liver diseases. Hepatology 2005; 42: 5-13 [PMID: 15962320]

23 Targher G, Bertolini L, Padovani R, Rodella S, Tessari R, Zenari L, Day C, Arcaro G. Prevalence of nonalcoholic fatty liver disease and its association with cardiovascular disease among type 2 diabetic patients. Diabetes Care 2007; 30: 1212-1218 [PMID: 17277038]

24 Tarantino G, Saldalamacchia G, Conca P, Arena A. Non-alcoholic fatty liver disease: further expression of the metabolic syndrome. J Gastroenterol Hepatol 2007; 22: 293-303 [PMID: 17295757]

25 Assy N, Kaita K, Mymin D, Levy C, Rosser B, Minuk G. Fatty infiltration of liver in hyperlipidemic patients. Dig Dis Sci 2000; 45: 1929-1934 [PMID: 11117562]
26 Donati G, Stagni B, Piscaglia F, Venturoli N, Morselli-Labate AM, Rasciti L, Bolondi L. Increased prevalence of fatty liver in arterial hypertensive patients with normal liver enzymes: role of insulin resistance. Gut 2004; 53: 1020-1023 [PMID: 15194655]

27 Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, Cusi K, Charlton M, Sanyal AJ. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Gastroenterological Association, American Association for the Study of Liver Diseases, and American College of Gastroenterology. Gastroenterology 2012; 142: 1592-1609 [PMID: 22656328 DOI: 10.1053/j.gastro.2012.04.001]

P-Reviewer Mo H S-Editor Gou SX L-Editor E-Editor

Table 1 Prevalence of dysmetabolic diseases and biochemical abnormalities in the total study population n (%)
	
	Patients examined
	Positive patients

	Hyperlipidemia
	2715
	1035 (38.1)

	Fatty liver
	2605
	677 (26.0)

	Increased ALT and/or AST levels
	3393
	405 (11.9)

	Gallstone
	2605
	296 (11.4)

	HBsAg 
	2244
	198 (8.8)

	Hyperglycemia
	2767
	203 (7.3)

	Hypertension
	2938
	210 (7.3)

	Hyperuricemia
	2700
	167 (6.2)

	Increased Scr levels
	2150
	10 (6.2)


HBsAg: Hepatitis B surface antigen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.
Table 2 Age and sex distribution of overall fatty liver prevalence
	Age (yr) 
	All patients
	Patients with fatty liver
	Overall prevalence
	Prevalence in males
	Prevalence in females
	((2
	P

	18-19
	17
	1
	5.8%
	7.1%
	0%
	-
	-

	20-29
	1055
	55
	5.2%
	6.4%
	2.3%
	7.47
	0.006

	30-39
	1003
	206
	20.5%
	26.7%
	8.7%
	44.80
	< 0.001

	40-49
	799
	212
	26.5%
	34.5%
	16.8%
	31.78
	< 0.001

	50-59
	331
	123
	37.2%
	35.9%
	39.0%
	0.32
	0.569

	60-69
	147
	58
	39.5%
	37.8%
	42.1%
	0.27
	0.601

	≥ 70
	81
	22
	27.1%
	24.5%
	32.1%
	0.54
	0.464

	Total 
	2605
	677
	26.0%
	32.5%
	15.3%
	95.18
	< 0.001


Table 3 Prevalence of dysmetabolic diseases and biochemical abnormalities in the 677 patients diagnosed with fatty liver n (%)
	
	Patients examined
	Positive patients


	Increased ALT and/or AST levels
	676
	199 (29.4)

	Hypertriglyceridemia
	635
	197 (31.0)

	Mixed type Hyperlipidemia
	635
	135 (21.3)

	Hypercholesterolemia
	635
	92 (14.5)

	Hyperglycemia
	640
	116 (18.1)

	Hypertension
	636
	102 (16.0)

	Gallstone
	677
	97 (14.4)

	Hyperuricemia
	627
	87 (13.9)

	HBsAg
	506
	39 (7.7)

	Increased Scr levels
	507
	3 (0.6)


HBsAg: Hepatitis B surface antigen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.
Table 4 Sex distribution of prevalence of dysmetabolic diseases and biochemical abnormalities in the 430 subjects with fatty liver n (%)
	
	All patients 
	Male patients 
	Female patients 
	(2 
	P 

	Increased ALT and/or AST levels
	129 (30.0)
	113 (32.6)
	16 (19.3)
	5.63
	0.018

	Hypertriglyceridemia
	135 (31.4)
	125 (36.0)
	10 (12.0)
	17.87
	< 0.001

	Mixed type hyperlipidemia
	90 (20.9)
	65 (18.7)
	25 (30.1)
	5.25
	0.022

	Hypercholesterolemia
	53 (12.3)
	33 (9.5)
	20 (24.1)
	13.19
	< 0.001

	Hyperglycemia
	76 (17.6)
	59 (17.0)
	17 (20.5)
	0.56
	0.455

	Hypertension
	69 (16.0)
	53 (15.3)
	16 (19.3)
	0.80
	0.372

	Hyperuricemia
	66 (15.3)
	60 (17.3)
	6 (7.2)
	5.22
	0.022

	Gallstone
	62 (14.4)
	50 (14.4)
	12 (14.4)
	0.00
	0.991

	HBsAg
	34 (7.9)
	27 (7.9)
	7 (7.9)
	0.04
	0.843

	Increased Scr levels
	3 (0.7)
	3 (0.9)
	0 (0.0)
	-
	-


HBsAg: Hepatitis B surface antigen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.
Table 5 Distribution of prevalence of risk factors in patients with and without fatty liver

	
	Patients with fatty liver (n = 430)
	Patients without fatty liver (n = 495)
	(2
	P

	
	All patients
	Prevalence
	All patients
	Prevalence
	
	

	Hypertriglyceridemia
	135
	31.4%
	45
	9.1%
	73.04
	< 0.001

	Mixed type hyperlipidemia
	90
	20.9%
	33
	6.7%
	40.61
	< 0.001

	Hypercholesterolemia
	53
	12.3%
	95
	19.2%
	8.07
	0.004

	Hyperglycemia
	76
	17.7%
	25
	5.0%
	37.70
	< 0.001

	Hypertension
	69
	16.0%
	32
	6.5%
	21.72
	< 0.001

	Hyperuricemia
	66
	15.3%
	14
	2.8%
	45.66
	< 0.001
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