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ABSTRACT           
Background: Nonalcoholic fatty liver disease (NAFLD) is a 
common metabolic disorder characterized by accumulation of 
excess fat in the liver in the absence of significant alcohol 
consumption. This condition has been linked to certain risk factors 
such as obesity, Type 2 diabetes, and dyslipidaemia. Data in the 
developing economies are very scanty, hence the need for this 
study. 
Objectives: To ascertain the frequency and correlates of NAFLD 
among adult Nigerians and staging this condition using 
ultrasound. It also aimed at evaluating correlations between 
NAFLD and possible associated factors such as obesity, type 2 
diabetes and dyslipidaemia. 
Methodology:  Consenting adult patients attending Out Patient 
Clinic at Nnamdi Azikiwe University Teaching Hospital (NAUTH) 
who do not have significant alcohol consumption and were 
serologically negative for Hepatitis B or C infections were recruited 
for the study. Biodata and other relevant clinical histories were 
taken and clinical anthropometric measurements obtained. Blood 
samples were taken from the patients to assess their fasting blood 
glucose, liver function tests and fasting lipid profiles. An 
experienced ultra-sonographer performed abdominal ultrasound 
scan looking for presence of NAFLD and staged it. Data were 
analysed with statistical package for social sciences software(SPSS), 
version 17  
Results: A total of 102 individuals participated in the study, 
46(45.1%)   females and 56(54.9%) males. The mean age of the study 
participants was 53.1±16.4 years (range 22-88 years).  Female male 
ratio was 1:1.2. About thirty-one percent of the patients studied had 
NAFLD. Both the mean BMI and mean Waist Circumference were 
higher among subjects with NAFLD compared to those without 
ultrasonographic evidence of NAFLD, with p-values of ˂0.001 and 
0.008 respectively. Diabetes mellitus was significantly present 
among the participants with NAFLD compared to those 
participants without evidence of NAFLD (53.1% vs 27.1%, p=0.011). 
Hypertension had a similar relationship, but not significant (p = 
0.121). 
Conclusion: The prevalence of NAFLD seems to be high in this 
hospital based study and important correlates are obesity and 
Diabetes mellitus. 
Key Words:  Fatty liver disease, Obesity, Type 2 diabetes, 
Hyperlipidemia, Metabolic syndrome, Insulin resistance 
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INTRODUCTION 
Nonalcoholic fatty liver disease (NAFLD) is a 

spectrum of disorders characterized by 

accumulation of excess fat in the liver in the 

absence of significant alcohol consumption. 

The condition ranges from simple excess fat 

accumulation to steatohepatitis or 

nonalcoholic steatohepatitis (NASH) with risk 

of progressive liver damage leading to liver 

cirrhosis.1,2 Oxidative stress injury and other 

factors lead to lipid peroxidation in the 

presence of fatty infiltration leading to 

inflammatory changes. Fibrosis enhanced by 

insulin resistance may occur, which induces 

connective tissue growth factor. Risk factors 

for NAFLD are obesity, hypertension, type 2 

diabetes and hyperlipidaemia, such that 

NAFLD is considered the liver component 

of the metabolic syndrome. Insulin resistance 

is universal.2 

Nonalcoholic fatty liver disease is a major 

public health concern and the most common 

cause of liver disease in the high-income 

countries affecting up to 20% of adults; and it 

is the commonest cause of cryptogenic 

cirrhosis in the united states.3  

The diagnosis of NAFLD is made using 

ultrasound and liver biopsy as patients with 

NAFLD may present with “normal” liver 

biochemistry.4,5,6,7,8 Also, at least 20% of 

people with persistently abnormal alanine 

aminotransaminase values have an alternative 

diagnosis.  Ultrasound demonstrate fatty 

infiltration of the liver, with the exclusion of 

other causes of liver injury, such as alcohol. 

Liver biopsy allows staging of the disease but 

when this should be performed is unclear as 

there are no definitive guidelines.9 Many 

researchers recommend biopsy if the value of 

alanine transferase(ALT) is up to twice the 

normal limit.9 

Although liver biopsy is the gold standard 

method for diagnosing and staging NAFLD, 

majority of patients can be affectively 

diagnosed non-invasively with ultrasound.10 

A diagnosis of NAFLD requires that there is 

evidence of hepatic steatosis on imaging or 

histology, and other causes of liver disease or 

steatosis have been excluded.11  

This condition however has not been 

particularly studied in our environment 

despite the predominance of the associated 

risk factors, hence the need for this study. 

The objectives of the study were to determine 

the frequency of NAFLD among adult 

outpatient attendees, to document the stages 

of NAFLD using ultrasound and to evaluate 

the correlation between NAFLD and 

associated risk factors such as obesity, 

hypertension, type 2 diabetes, 

hyperlipidaemia and metabolic syndrome. 

METHODOLOGY 
This is a prospective descriptive study 

involving the recruitment of consecutive adult 

patients (18 years and above) attending the 

medical outpatient clinic of Nnamdi Azikiwe 

University Teaching Hospital (NAUTH) 

Nnewi.  A written informed consent was 

obtained from the patients.  Ethical approval 

was obtained from NAUTH Ethics and 

Research Committee (approval number – 

NAUTH/CS/Vol 10/176/2017/083) 

Exclusion criteria include existing liver 

disease, abnormal liver enzymes, significant 

alcohol consumption (>21units/week and 

14units/week for males and females, 

respectively), and Hepatitis B and C infection. 
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Structured questionnaires were administered 

to all patients recruited for the study to obtain 

history on relevant biodata, history of risk 

factors of NAFLD and others. Clinical 

examinations such as blood pressure 

measurement, height, weight, waist and hip 

circumference were carried out on all 

recruited patients and body mass index was 

calculated.   

The blood pressure was measured after five 

minutes of sitting with Accoson® mercury 

Sphygmomanometer. Palpation method was 

first used to estimate the systolic blood 

pressure before a stethoscope was used to 

identity Korotkoff sound for the exact systolic 

and diastolic blood pressure.  

The height in meter was measured using a 

stadiometer (Seca 213-Portable stadiometer) 

while the weight of each participant was 

measured using a standardized weighing 

scale (Movel scientific instrument Co. Ltd). 

The Basal Metabolic Index (BMI) was 

calculated using height and weight i.e. square 

of the height in meter divided by weight in 

kilogram(H2/Wt). 

Ten milliliter of venous blood were collected 

from all participant after an overnight fast 

and sent to the laboratory in a plain bottle for 

the measurement of fasting blood glucose, 

fasting lipid profile, and liver function test. 

Glucose was assayed colourimetrically using 

the glucose oxidase method of Trinder.12 Total 

bilirubin was assayed using the method of 

Jendrassik and Grof.12 Aspartate 

transferase(AST) and Alanine 

transferase(ALT) were determined using the 

spectrophotometric method of Bergermeyer 

while Alkaline Phosphate was assayed using 

the spectrophotometric method of 

Schlebusch.13,14 

The serum Total Cholesterol level was 

estimated by enzymatic colourimetric method 

described by Naito.15 The serum High density 

lipoprotein-cholesterol (HDL-C) level was 

estimated by  Cholesterol oxidase-Peroxidase 

(CHOD-POD Method) enzymatic 

colourimetric reaction, according to the 

method as described by Grove and Naito.16 

Serum TG level was estimated by Phosphate 

oxidase-Peroxidase (GPO-POD) enzymatic 

colourimetric reaction according to the 

method as described by Fossati.17 The Low 

density lipoprotein-cholesterol(LDL-C) was 

estimated by computation, according to the 

methods by Friedewald.18  

Ultrasound Technique 
All participants were scanned by two 

radiologists using a Mindray Real time 

ultrasound machine with 3.5MHz ultrasonic 

transducer manufactured by Shenzhen 

Mindray Bio-medical Electronics Co. LTD. 

The examination was performed with the 

participants in the supine and left lateral 

decubitus positions to obtain an optimal view. 

Coupling ultrasound gel was applied over the 

right upper quadrant and epigastric regions 

of the abdomen. The transducer was placed 

over the same area and a detailed 

examination of the liver carried out. The liver 

was scanned in multiple planes (Sagittal, 

transverse and oblique). 

Findings suggestive of NAFLD included liver 

parenchymal echogenicity, liver to kidney 

contrast, attenuation of the diaphragm and 
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loss of bright vessel walls. The echogenicity of 

the liver was determined in comparison to the 

right kidney. A diffuse increase in liver 

echogenicity was defined as echogenic liver 

Data were analyzed using statistical package 

for social sciences (SPSS) version 17. Mean 

BMI and Waist circumference were compared 

among the different sexes and also among 

participant with and without NAFLD and the 

level of significance determined. Also, the 

mean values for fasting blood glucose, total 

cholesterol, low density lipoprotein 

cholesterol, triglycerides and high-density 

lipoprotein cholesterol were obtained and 

compared among the two group and the level 

of significance determined. Results were 

presented in tables that showed percentages, 

mean and p values.   

RESULTS 
A total of 102 individuals participated in the 

study, forty-six (45.1%) females and fifty-six 

(54.9) males (Table 1). The mean age of the 

participants in the study was 53.11±16.41 

years (range= 22-88years).  Female to male 

ratio was 1:1.2.  Nonalcoholic fatty liver 

disease was found in 31.2% of participants. 

Other participants’ general characteristics 

such as educational status and anthropometry 

were also captured in the table. 

Table 2 shows the general comparison of 

anthropometric and metabolic parameters 

such as basal metabolic index and waist 

circumference among participants with 

sonographic evidence of fatty liver disease 

and those without such evidence. The basal 

metabolic index and waist circumference are 

the great contributors of fatty liver disease 

with p values of ˂ 0.001 and 0.008, 

respectively 

Table 3 shows the relationship between 

NAFLD and some risk factors. Diabetes 

Mellitus was significantly present among the 

participants with NAFLD compared to those 

participants without evidence of NAFLD 

(53.1% vs 27.1%, p=0.011). Hypertension had a 

similar relationship, but not significant (p = 

0.121). 

The distribution of NAFLD among different 

sexes according to variables such as 

educational status, body mass index, waist 

circumference and the metabolic parameters 

such as blood glucose and lipids   is as shown 

in Table 4   

DISCUSSION 
NAFLD was seen among 31.2% of the 

participants in this study which is comparable 

to the reported prevalence in the United 

States(US) general population. The reported 

prevalence when defined by liver ultrasound 

in the US ranged between 17% and 46% 

depending on the population studied.19 

Therefore, it can be said that NAFLD is not 

restricted to a particular geographic area but 

can be seen in any part of the world where 

risk factors for its development are present.  

In the general United States population, the 

prevalence of NAFLD was reported to be 25% 

average with an incidence rate of two new 

patients per 100 people per year.20,21 This 

general prevalence rate is comparable to the 

findings in our study, although our sample 

size is small. 
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Table 1. General characteristics of the participants 

Variable  Male  Female  Total           p-value 

N 56(54.9) 46(45.1) 102(100)  
 
0.504 

 
Educational status 

   

None  1(100) 0(0) 1(100) 
Primary  17(63.0) 10(37.0) 27(100) 
Secondary  11(45.8) 13(28.3) 24(100.0) 
Tertiary  27(54.0) 23(46.0) 50(100.0) 
 
BMI (kg/m2), mean  

 
25.70±4.11 

 
30.51±7.41 

  
˂0.001 

Normal  21.85±2.19 22.22±2.32  0.679 
Overweight  27.10±1.08 27.41±1.41  0.416 
Obese  33.11±1.77 37.36±6.28  0.094 
 
Waist circumference(cm) Mean   

 
93.71±12.7 

 
101.62±16.18 

  
0.010 

 

Table 2. General relationship between NAFLD and Anthropometric/Metabolic parameters 

 Fatty Liver No Fatty Liver p-value 

BMI (kg/m2)  31.28± 8.00 26.31± 4.60 ˂0.001 
Normal 6(20.7%) 23(79.3)  

0.059 Overweighed 13(29.3%) 31(70.5) 
Obese 13(50%) 13(50%) 
WC (cm) 102.77± 15.74 94.54± 13.70 0.008 
     
    
FBS (mmol/l) 7.70± 4.13 6.08±2.29 0.069 
Tchol (mmol/l) 5.11± 1.43 4.88±1.76 0.650 
LDL-c (mmol/l) 3.20± 1.02 3.01±1.13 0.571 
HDL-c (mmol/l) 1.32± 0.51 1.37±0.46 0.743 
TG (mmol/l) 1.90± 2.72 2.02±2.72 0.880 
FBS=fasting blood suga              Tchol=Total cholesterol;                  LDL-c= Low density lipoprotein cholesterol 
HDL-c =High density lipoprotein cholesterol                                     TG=Triglyceride. 

 

Table 3. Contribution of Diabetes and Hypertension on the presence of NAFLD  

                                               Fatty Liver Disease p-value 

History of 
Diabetes 
Mellitus 

 Yes (%) No (%)  
0.011 Yes 17 (53.1) 19 (27.1) 

No 15(46.9) 51(72.9) 
 Total 32 (100) 70(100)  

 
History of 
Hypertension 

 
Yes 

 
23(71.9) 

 
39(55.7) 

 
0.121 

No 9(28.1) 31(44.3) 
Total 32(100) 70(100) 
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Table 4. Distribution of NAFLD among different sexes and related parameters 

Variable  Male  Female  Total  p-value 

Educational status      
None  0(0) 0(0) 0(0)  

 
0.859 

Primary  4(40.0) 6(60.0) 10(100.0) 
Secondary  2(28.6) 5(71.4) 7(100.0) 
Tertiary  6(40.0) 9(60.0) 15(100.0) 
 
BMI, mean  

    

Normal  22.42±2.49 22.20±0.79  0.913 
Overweight  27.58±1.06 27.83±1.09  0.690 
Obese  33.60±1.83 39.94±6.85  0.234 
 
Waist circumference 
Mean   

 
96.54±14.29 

 
106.50±15.71 

  
0.083 

FBS mean   8.63±5.15 7.29±3.76  0.521 
TC mean    5.15±2.53 5.09±0.86  0.935 
LDL-C 2.99±1.39 3.28±0.89  0.614 
HDL-C 1.31±0.60 1.32±0.50  0.983 
TG 3.61±5.04 1.24±0.54  0.099 
FBS=fasting blood sugar                    Tchol=Total cholesterol                   LDL-c= Low density lipoprotein cholesterol 
HDL-c =High density lipoprotein cholesterol                                            TG=Triglyceride 
 

Also a study carried out in Brooke Medical 

Centre, showed that Hispanics had the 

highest prevalence rate of NAFLD (58.3%), 

then Caucasians (44.4%) and African 

Americans (35.1%).22 Other studies showed 

prevalence of 45% in Hispanics, 33% in whites 

and 24 % in blacks.23 Reports from India 

estimated the prevalence of NAFLD to be 

around 9 to 32% of the general Indian 

population with a higher incidence rate 

amongst obese and diabetic patients.24 

This apparent high prevalence for NAFLD 

may be attributed to the global rise in 

incidence of obesity and its associated 

metabolic abnormalities of which the 

developing countries is not exempt from. 

Once considered a high-income country 

problem, overweight and obesity are now on 

the rise in low- and middle-income countries 

particularly in urban settings. Close to 35 

million overweight children are living in 

developing countries and 8 million in 

developed countries.16 

Our finding of high prevalence of NAFLD is 

similar to reports from the developed 

economies. It could be explained by the 

adoption of westernized diet, rapid 

technological changes leading to reduced 

physical activity and sedentary lifestyle that is 

associated with urbanization.24 There is 

paucity of data on the prevalence of NAFLD 

in the general Nigerian population, however a 

study carried out in a diabetic clinic in South-

West Nigeria, reported a prevalence of 

NAFLD to be 8.7% in the study population 

while the prevalence rate among diabetic 

patients was 9.5%.25 Among the non-diabetic 

patients the prevalence rate was 4.5% and the 

difference was not statistically significant.1   
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The overall prevalence in the above study 

reported in 2011 was generally low when 

compared with the prevalence of our study. 

The low prevalence rate reported may be due 

to the study location and the rapid 

urbanization changes that may have occurred 

in the interval between both studies (more 

than 7 years’ interval). An earlier report from 

the same region among a cohort of HIV 

patients on highly active anti-retroviral 

therapy (HAART) known to increase the risk 

of NAFLD was documented as 13.3%.26  

It is unclear if NAFLD occurs more in men 

than women with previous studies reporting 

contradicting gender prevalence; some 

studies have shown that middle aged women 

are more affected,27,28,29 while others have 

found a higher prevalence in males.30,31 Our 

study showed a higher prevalence of NAFLD 

in females (43.5%) compared to males (21.4%), 

agreeing with earlier reports indicated above.  

The ages of NAFLD subjects ranged between 

22 to 88 years with a mean age   of 

53.11±16.41years. This is in keeping with 

earlier reports that NAFLD occurs at all ages 

with incidence increasing as body size 

increases with age. 16 The increase in body size 

that occur with age could also result in 

increase in the parameters such as body mass 

index and waist circumference that are 

recognized risk factors for NAFLD. 

NAFLD has been associated with many 

aetiological risk factors and this could either 

be primary or secondary.32 Primary factors are 

related to insulin resistance and the metabolic 

syndrome which include obesity, type 2 

diabetes mellitus and dyslipidemia which 

frequently coexist in many patients.32 The 

reported prevalence of obesity in several 

series of patients with NAFLD varied 

between 30 and 100 percent, the prevalence of 

type 2 diabetes mellitus varied between 10 

and 75 percent, and the prevalence of 

hyperlipidemia varied between 20 and 92 

percent.  The prevalence of NAFLD increases 

by a factor of 4.6 in obese people, with body-

mass index greater than or equal to 30. 

Regardless of body-mass index, the presence 

of type 2 diabetes mellitus significantly 

increases the risk and severity of NAFLD.33   

Truncal obesity seems to be an important risk 

factor for NAFLD, even in patients with a 

normal body-mass index.34,35 Subjects with 

NAFLD in this study have significantly 

higher values of waist circumference and BMI 

compared to those without NAFLD and the 

greater percentage was observed among 

females. This may be attributed to the fact 

that females have a higher percentage of body 

fat compared to men because they require 

fewer calories per pound of body weight 

daily.35 The role of central adiposity seems 

crucial because visceral fat is an important 

source of triglycerides leading to steatosis. 

Fifty percent of our study subjects with 

NAFLD were found to be obese (BMI > 30) 

while 29.5% were overweight. History of 

Diabetes mellitus was significantly associated 

with NAFLD in this study. This is not 

surprising as DM is a risk factor for NAFLD. 

However, hypertension was not significantly 

associated with NAFLD.  

The characteristic lipid findings in literature 

in NAFLD include increased cholesterol 

(VLDL and LDL-C), increased triglyceride 

and low HDl.36 The findings in this study 

showed higher mean values of TC and LDL 
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(5. 11 ±4.13 and 3.2 ± 1.02 respectively), lower 

value of HDL and TG (1. 32±0.51 and 

1.90±2.72, respectively) among those with 

NAFLD. There was no statistically 

significance difference in the lipid variables 

between the subjects with NAFLD and those 

without. The lower mean TG level observed 

in this study is contrary to the expectation in 

NAFLD. This could be due to the relatively 

small size of our study population which is a 

limitation of this study.   

CONCLUSION 
The prevalence of NAFLD is high at 31.2% in 
this study. Obesity is a significant risk factor.   
A community based study is needed to 
further ascertain the exact prevalence in our 
environment 
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