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Abstract: 

Background: Non-alcoholic fatty liver disease (NAFLD) is a very common liver disease in the world, 

particularly in Western and developed countries. It is rapidly growing in the Asia- Pacific region.  

Objectives: This study was designed to determine the association between risk factors and non-

alcoholic fatty liver disease grades among Malaysian adults. 

Patients and Methods: A cross-sectional observational study design was prospectively carried out in 

this study. Consecutive 628 respondents who attended for a medical checkup at urban health center had 

been recruited for the study. All respondents had physical examination, blood tests, clinical assessments 

and abdominal ultrasound. A structured self-administered questionnaire has been also used in this study 

in this survey.  

Results: From total of 628 “health screened” subjects, 235 subjects (37.4%) were diagnosed to have 

non-alcoholic fatty liver disease. Female gender and Chinese race were predominant in our study 

population. Of those with NAFLD, more than half subjects (63.4) had a moderate grade of non-

alcoholic fatty liver disease. The mean age of the study population was 54.54 ±6.69 years. Differences 

of mean body mass index (BMI) and waist to hip ratio (WHR) were found to be significant among non-

alcoholic fatty liver disease grades (P< 0.001). Similarly, mean triglycerides (TG) and high-densiy 

lipoprotein-cholesterol (HDL-C) levels had significant differences among non-alcoholic fatty liver 

disease grades (P< 0.001 and P= 0.016, respectively).  

Conclusion: non-alcoholic fatty liver disease is common among urban Malaysian adult population. 

Anthropometric measurements were a closely correlated with non-alcoholic fatty liver disease grades. 
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Introduction: 

  

Non-alcoholic fatty liver disease (NAFLD) is the 

most common chronic liver disease worldwide 1. It 

has been increasingly common in line with  
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increasing prevalence of obesity and other 

conditions of the metabolic syndrome 2,3. 

Histologically, NAFLD reprsents a wide spectrum of 

liver diseases ranging from simple steatosis (pure 

fatty infiltration) to non-alcoholic steatohepatitis 

(necroinflammatory with hepatocellular ballooning) 

that leads to fibrosis, cirrhosis and eventually 

hepatocellular carcinoma (HCC) 4,5,6. Furthermore, 

NAFLD is histologically similar to alcoholic fatty 

liver but without excessive alcohol intake 7,8. In 

Western countries, up to 40 % of the general adult 

population have NAFLD9, and overwhelmingly of 

them were inactive lifestyle and high-fat diets 1. In 

Asia-pacific region, NAFLD was initially 

uncommon but recently it has been found to affect 

up to 30% of the general population 10. In Malaysia, 

where prevalence of obesity and diabetes mellitus 

(DM) have been reported to be on the increase 11, 

the prevalence of NAFLD would be alarmingly 

among Malaysian population as well. 

Ultrasound was widely used as a non-invasive tool 

for diagnosis NAFLD and its grades with sensitivity 
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and specificity of 60-94% and 66-95%, respectively 

12. Three various grades (I, II and III) of NAFLD 

are detected sonographically based on qualitative 

analysis of hepatic parenchymal echogenicity.  

 

Patients and Methods: 

A prospective cross-sectional observational study 

design was carried out among patients with age 

ranges between 45 and 75 years, who underwent a 

screening program for the period from 15th August, 

2015 to 15th January, 2016 at the Golden Horses 

Health Sanctuary (GHHS) located in Selangor, 

Malaysia. This center serves medical screening and 

checkup health programs for subjects who live in 

this area. The majority of the subjects who attend 

this center belong to the major races in Malaysian, 

which are Malays, Chinese and Indians.  Medical 

checkups carried out in this center include 

consultation with blood tests, physical examination, 

abdominal and breast sonography as well as 

computerized tomography (CT) scanning. 

Instruments of the study: Ultrasound and self-

administered questionnaire were set as instruments 

in this study as following:  

Ultrasonography: Ultrasound machine (Philips 

medium range/ HD 15) equipped with 3.5 MHz 

probe was used for screening subjects in this study. 

Ultrasound examination was achieved on each 

subject by radiologist with experience more than ten 

years. NAFLD was detected on the basis of two of 

the following criteria: increasing liver echogenicity 

(bright liver) compared with right renal cortex and 

spleen, loss visualization of intrahepatic vessels 

walls as well as posterior attenuation of the 

ultrasound beam13. Ultrasonography was used to 

diagnose fatty liver grades as follows 14, 15, 16: 

When there is slight increase in liver echogenicity, it 

is described as grade I or mild. 

When there is clear increase in liver echogenicity 

with loss visibility of portal vein branches walls, it is 

described as grade II or moderate 

When visualization of diaphragm and posterior 

portion of right lobe of liver is poor or lost, it is 

described as grade III or severe. 

Self-administered questionnaire: On self-

administered questionnaire, respondents’ 

information such as demographic data, amount of 

alcoholic intake, history of the liver disease and 

history of medical diseases were recorded. However, 

lipid profile data and anthropometric measurements 

such as body mass index (BMI) and waist to hip 

ratio (WHR) were collected based on subjects’ 

medical records. According to guidelines for the 

assessment and management of NAFLD in Asia-

Pacific region13, the men who consumed alcohol in 

over than 140 g/week and women who consumed 

over than 70 g/week, subjects with hepatitis B or C 

viruses, hepatotoxicity and surgery (liver 

transplantation surgery), and those who had taken 

lipid lowering medications were excluded from the 

study. Patient considered as having diabetes and 

hypertension, if they have been taking diabetes and 

hypertensive medications. Dietary pattern for 

respondents were evaluated based on semi-food 

frequency questionnaire (SFFQ) which has been 

developed and validated for Malaysian food intake 

by Shahril and his colleagues 17. Moreover, physical 

activity questionnaire was adopted from 

International Physical Activity Questionnaire–short 

form (IPAQ, 2002) 18, which was validated to be 

used among adults by Booth and his colleagues 

(2003) 19. Subjects were asked to sign consent form 

before starting to fill up the questionnaire. Finally, 

ethical approval was obtained from JKEUPM (Ethic 

Committee for Research Involving Human Subject) 

to carry out the present study. 

Classification of Lipid Profile : The cut-off values 

of lipid profile variables are defined according to 

National Cholesterol Education Program (NCEP, 

2002) 20 as follows:  

High-density lipoprotein-cholesterol (HDL-C) is 

considered low if its value < 1.04 mmol/L for men 

and 1.30 mmol/L for women  

Triglyceride (TG) is considered high if its level ≥ 

1.70 mmol/L  

Optimal value of low-density lipoprotein-cholesterol 

(LDL-C) is < 2.59 mmol/L  

Optimal value of total cholesterol (TC) is < 5.18 

mmol/L.  

Data analysis: Data analysis was performed using 

Statistical Package for Social Science (SPSS) 

program version 22.0. First, descriptive analysis was 

carried out to calculate the percentages and means of 

each factor among study population. Chi-square test 

was performed for the association between 

categorical variables. Besides that, analysis of 

variance (ANOVA) was achieved to compare 

between means of more than two groups with 

normally distributed data. A P-value of less than 

0.05 was considered statistically significant.  

 

Results 

Population characteristics: The characteristics of 

study population were shown in Table 1. A total of 

628 subjects were recruited and included in the 

analysis. The number of subjects who recorded with 

NAFLD was 235 (37.4%), whilst 393 (62.6%) 

subjects without NAFLD. The study population was 

predominantly female and overwhelmingly Chinese 

in race reflecting the community from which it is 

derived from. The mean age of the study population 

was 54.54 ±6.69 years. For further subanalysis, the 

mean age for males was 55.59 ±6.91 years and for 

females was 53.57 ±6.31 years. Three various grades 

(I, II and III) of the NAFLD were reported with 60 

patients (25.5%) for grade I (mild), 149 patients 

(63.4%) for grade II (moderate) and 26 patients 

(11.1%) for grade III (severe). 

Factors associated with NAFLD grades 

As shown in Table 2, there were no significant 

differences of age, gender and race with NAFLD 

grades (P-values were 0.957, 0.432 and 0.974, 

respectively). In term of anthropometric 

measurements, significant differences of BMI and 
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WHR among NAFLD grades have been identified 

(P-values for both were < 0.001). For dietary 

pattern, the differences of daily total calorie intake 

among NAFLD grades were not found to be 

significant (P= 0.297), as such; the differences of 

protein, fat and carbohydrate intake among NAFLD 

grades were also not found to be significant (P-

values were 0.635, 0.328 and 0.403, respectively). 

Moreover, our results revealed that physical activity 

also was not significantly associated with NAFLD 

grades (P= 0.311). 

For lipid profile, mean TG was progressively 

increased with fatty severity where mean TG was 

1.44 ±0.49 mmol/L among grade I, 1.71 ±0.73 

mmol/L among grade II and 2.46 ±1.17 mmol/L 

among grade III. This indicates that differences of 

means TG among NAFLD grades were significant 

(P-value < 0.001, respectively). Similarly, HDL-C 

was also gradually increased with fatty severity 

where mean HDL-C was 1.40 ±0.30 mmol/L among 

grade I, 1.31 ±0.30 mmol/L among grade II and 1.21 

±0.21 mmol/L among grade III. This also indicates 

that differences of mean HDL-C among NAFLD 

grades were significant P-value= 0.016). 

In contrast, there were no significant differences of 

means TC and LDL-C among NAFLD grades (P-

value for both variables were less than 0.05) (Table 

2). Likewise, there was also no significant 

association of DM (P-value =0.313) and 

hypertension (P-value= 0.553) with NAFLD grades.  

 

The characteristics of study population (n=628)   

 Table 1 

Variables n (%) mean ±SD* 

Age  - 54.54 ±6.69 

Gender   

Male 302 (48.1) - 

Female 326 (51.9) - 

Race   

Malay 92( 14.6) - 

Chinese 518 (82.5) - 

Indian 18 (2.9) - 

BMI**  24.7 ±4.0 

WHR**  1.1 ±3.6 

Lipid profile   

TC** - 5.67 ±1.01 

TG** - 1.44 ±0.75 

HDL-C** - 1.49 ±0.37 

LDL-C** - 3.54 ±0.88 

DM**   

Present 30 (4.8) - 

Absent 598 (95.2) - 

Hypertension    

Present 100 (15.9) - 

Absent 528 (84.1) - 

NAFLD**   

Yes 235 (37.4) - 

No 393 (62.6) - 

NAFLD grades   

Grade I (mild) 60 (25.5) - 

Grade II (moderate) 149 (63.4) - 

Grade III (severe) 26 (11.1) - 

* SD: Standard Deviation  

** BMI: Body Mass Index, WHR: Waist to Hip Ratio, TC: 

Total Cholesterol, TG: Triglyceride, HDL-C: High- Density 

Lipoprotein-Cholesterol, LDL-C: Low- Density Lipoprotein-

Cholesterol, DM: Diabetes Mellitus, NAFLD: Nonalcoholic 

Fatty Liver Disease. 

 

Table 2:  The association between some factors 

affecting and NAFLD grades (n=628)     

Variables 

NAFLD grades 
P-

Value* Grade I 

(n=60) 

Grade II 

(n= 149) 

Grade III 

(n=26) 

Age  54.5 ±5.8 54.3 ±6.0 54.3 ±5.9 0.957 

Gender    0.432 

Male 40/146 

(27.4) 

88/146 

(60.3) 

 18/146 

(12.3) 

 

Female 20/89 
(22.5) 

61/89 
(68.5) 

8/89 
(9.0) 

 

Race    0.974 

Malay 12/47 
(25.5) 

31/47 
(66.0) 

4/47 
(8.5) 

 

Chinese 45/177 

(25.4) 

111/177 

(62.7) 

21/177 

(11.9) 

 

Indian 3/11 
(27.3) 

7/11 
(63.6) 

1/11 
(9.1) 

 

BMI 25.6 ±3.1 27.5 ±3.6 29.7 ±4.6 < 

0.001 

WHR 0.93 

±0.34 

0.95 ±0.1 0.97 ±0.1 < 

0.001 

Dietary 

intake 

    

Total calorie 

intake per day 
(Kcal/day)** 

1862 

(1565-
2159) 

1852 

(1642-
2062) 

1462 

(1171-
1752) 

0.297 

Protein intake 

(Kcal/day) 

92.4 

(76.7-

108.1) 

88.0 

(78.8-

97.2) 

79.7 

(60.3-

99.1) 

0.635 

Fat intake 

(Kcal/day) 

1094.9 

(858.9-

1330.9) 

1129.2 

(959.4-

1299.0) 

820.7 

(610.4-

1030.9) 

0.328 

Carbohydrate 

intake 

(Kcal/day) 

675.5 

(570.4-

780.5) 

635.3 

(578.9-

691.7) 

561.9 

(441.1-

682.7) 

0.403 

Physical 

activity 

   0.311 

Active  21/68 
(30.9) 

38/68 
(55.9) 

9/68 
(13.2) 

 

Inactive  39/167 

(23.4) 

111/167 

(66.5) 

17/167 

(10.2) 

 

Lipid profile     

TC 5.71 

±0.88 

5.60 ±1.07 5.82 

±0.98 

0.541 

TG 1.44 
±0.49 

1.71 ±0.73 2.46 
±1.17 

< 

0.001 

HDL-C 1.40 

±0.30 

1.31 ±0.30 1.21 

±0.21 
0.016 

LDL-C 3.65 
±0.80 

3.53 ±0.99 3.65 
±0.91 

0.651 

DM    0.313 

Present 4/26 
(15.4) 

20/26 
(76.9) 

2/26 
(7.7) 

 

Absent 56/209 

(26.8) 

129/209 

(61.7) 

24/209 

(11.5) 

 

Hypertension     0.553 

Present 12/56 

(21.4) 

36/56 

(64.3) 

8/56 

(14.3) 

 

Absent  48/179 
(26.8) 

113/179 
(63.1) 

18/179 
(10.1) 

 

* P- value of less than 0.05 is considered significant 

** Kcal: Kilo calories  

 

Discussion 

In our study, an overall prevalence of NAFLD has 

been reported in urban area to be 37.4%. This was 

much higher than the prevalence rates reported in 

suburban area in Malaysia 21, and other Asia Pacific 

countries 22, which have ranged from 12-24%.  Our 

figure is consistent with another study carried out 

among urban subjects in Malaysia as the prevalence 
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has been reported 49.6% 23. This indicates that 

prevalence of NAFLD is alarmingly high among 

urban population in Malaysia. Although, not truly a 

population-based study, we feel that our research on 

a large of “health screened” subjects grants us a 

fairly reliable indication of the burden of disease in a 

rural Malaysian population. In USA, NAFLD is also 

common, affecting up to 30 % of the general 

population 24. The present study revealed that more 

than half of our respondents had moderate NAFLD 

in the line with previous study by Cheah and his 

colleagues (2013) 25. On the other hand, the highest 

prevalence of mild NAFLD has been found among 

different ethnic groups in Malaysia whereas a 

moderate grade was the lowest 26. TC and HDL-C 

levels among subjects in our survey were above the 

normal values. These may be attributed to the higher 

prevalence and more severe grades of NAFLD in 

this study population. As such, genetic differences in 

this rural population may also be a contributing 

factor. A future study is recommended to do further 

justification for this.  

Statistically, our findings demonstrated that the there 

was no significant association of age, gender and 

ethnicity with NAFLD grades. These findings are 

consistent with previous results by Krasnoff et al. 27 

in California where they stated no differences of age 

and ethnic groups among the fatty liver grades. As 

expected, our study detected that BMI was 

significantly correlated with NAFLD grades where 

severity of NAFLD had progressively increase with 

BMI increases. Our results were inconsistent with a 

previous study by Sen et al. 28 which showed no 

significant association between BMI and hepatic 

steatosis grades. Nevertheless, Cheng et al. 29 

confirmed a positive correlation between NAFLD 

severity and BMI.  

Although WHR is used to define central obesity, 

there is no study that has addressed association 

between WHR and NAFLD grades. Otherwise, our 

study highlighted the correlation between WHR and 

NAFLD grades where NAFLD severity has 

increased with WHR increases, indicating the 

differences of WHR among NAFLD grades was 

documented. In the light of that, a recent study 

confirmed the significant differences of the WC 

among the steatosis grades 16. 

Moreover, calorie intake of protein, carbohydrate 

and fat were not associated with NAFLD grades and 

this finding is compatible with a previous study done 

by Chan et al.23 which confirmed no significant 

association between calorie intake of fat, 

carbohydrate and protein with NAFLD where cause 

is still unknown.  Meanwhile, we also focused 

toward correlation of physical activity with NAFLD 

grades. Although previous studies confirmed 

association between physical activity and NAFLD 

grades 27, our study  did not revealed that and the 

cause may be attributed that most of our patients 

were physically inactive.  

Regarding to lipid profile, this study is compatible 

with study by Sen et al.28 which confirmed that 

NAFLD severity has increased with TG elevation 

whereas decreased with HDL-C reduces. In the other 

words, increase in TG levels and decrease in HDL-C 

levels lead to progress NAFLD to the advanced 

grades. Furthermore, both studies were also revealed 

that TC and LDL-C levels were not correlated with 

NAFLD grades. In the meantime, the association of 

DM and hypertension with NAFLD grades was not 

found to be significant in the present study, despite 

several studies identified that DM and hypertension 

are  considered as risk factors for developing 

NAFLD. This explains that diabetes and 

hypertension induce fatty liver disease but not effect 

on its severity (grades). 

Despite our effort, our study has several limitations 

correlated to the population sampling. The study 

population is, definitely, not reflective of the entire 

Malaysian population. In addition, the diagnosis of 

hepatic steatosis has been based on sonography and 

not histopathological examination of liver biopsy 

specimen, where the latter is more accurate to detect 

hepatic steatosis. The liver biopsy is invasive tool 

with some complications so that is not satisfactory in 

a study of this nature.  Sonography is so far widely 

used to detect hepatic steatosis in both clinical and 

epidemiological studies. Although, ultrasound has a 

good sensetiuvity (89%) and specificity (93%) in 

diagnosis moderate and severe fatty liver, its 

sensitivity lacks in detecting mild fatty liver. Hence, 

underestimation of the true prevalence of NAFLD 

has been suspected as cases of mild fatty liver have 

been missed on sonography.  

In summary, NAFLD is common among Malaysian 

adults in the urban population.  The close association 

of NAFLD grades with BMI, WHR, TG and HDL-C 

has been well demonstrated. 
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