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ABSTRACT
Background. The prevalence, risk factors and screening for the problem of non-alcoholic fatty liver disease linked to 
obesity are not well known in Morocco. The diagnosis of this disease by biopsy is invasive and the assessment of its 
severity by ultrasound shows variability in observation. 
Objective. The aim of this retrospective study is to estimate the prevalence of NAFLD linked to obesity, to determine the 
risk factors associated with it and to develop a non-invasive procedure as a method of diagnosing this disease in Morocco.
Material and Methods. It’s a retrospective study. The collection of anthropometric, clinical, biochemical, and radiological 
data over a period from 2014 to 2018 were captured from registers of patients at the Med VI University Hospital in 
Marrakech. Data were analyzed using SPSS version 26 software. Descriptive statistics were presented using frequencies 
and means +/- standard deviation to describe categorical and numeric data respectively. Pearson's chi-square test was 
used to test the association between categories of two independent samples. Multinomial logistic regression is used to 
find disease risk factors and models to predict non-alcoholic fatty liver disease (NAFLD) linked to obesity in Morocco.
Results. Gender, increased age, body mass index, alanine aminotransferase, triglycerides, C-reactive protein, alkaline 
phosphatase, gamma-glutamyl transferase were significantly correlated with NAFLD and its evolvement. 
Conclusion. The prevalence of NAFLD linked to obesity is an alarming problem in Morocco. It was 83.5%. Age, gender, 
body mass index, alanine aminotransferase, triglycerides, C-reactive protein, alkaline phosphatase and gamma-glutamyl 
transferase are risk factors for NAFLD and its severity. It were used to develop two algorithms that can be used, as a more 
objective and non-invasive screening method for NAFLD.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is one 
of the most common liver diseases in the world. It is 
characterized by the accumulation of triglycerides 
in the liver without significant alcohol consumption 
(<20 g/day for women and <30 g/day for men) [1]. 
The disease has been associated with several risk 
factors including metabolic syndrome, overweight 
or obesity, diabetes mellitus, insulin resistance, drug 
use and environmental factors [2]. It is a syndrome 
that encompasses several liver pathologies ranging 
from simple steatosis, when fat accumulates in the 
liver, to non-alcoholic steatohepatitis (NASH), when 
the fat accumulated in the liver causes inflammation 
of the latter, to fibrosis and cirrhosis, when chronic 
inflammation progresses to advanced scarring of the 
liver [3]. NAFLD is most often clinically silent, but 
may be manifested by the presence of symptoms such 

as asthenia or a feeling of discomfort in the right upper 
quadrant [4]. Liver enzymes are found to be normal 
in over 75% of cases. However, an increase in alanine 
aminotransferase (ALAT), triglycerides (TG) and 
gamma-GT (GGT) and an ASAT/ALAT ratio of less 
than 1 is found in about a quarter of cases. This ratio 
tends to become greater than 1 with the progression of 
the disease and the development of cirrhosis [4] 

So far, liver biopsy has been the ultimate 
standard for the detection of fatty liver disease and 
the differentiation between its stages. However, the 
relatively high costs, patient discomfort, sampling 
variability, inter- and intra-observer variability and 
risk of complications as well as invasiveness make it 
unsuitable for screening for NAFLD [4]. Thus, despite 
the variability in the interpretation of images even in 
the same person, ultrasound is the first-line imaging 
examination used in clinical practice, for the diagnosis 
of NAFLD due to its wide availability and its lower 
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cost. The presence and grade of NAFLD was defined 
by ultrasound on a scale of 0 to 3 (0 = no abnormality, 
1 = mild, 2 = moderate, 3 = severe) [5]. However, 
NAFLD can be detected by computed tomography 
without contrast, but it is less used as a screening test 
due to its lower sensitivity and the patient’s exposure 
to radiation [6], whereas transient elastography (TE) 
is used for assessment of fibrosis [7]. On the other 
hand, magnetic resonance imaging (MRI) has a better 
sensitivity for the assessment of NAFLD but this 
modality cannot differentiate NAFLD from NASH. In 
addition, MRI combined with elastography (MRE) is 
a better method of identifying degrees of fibrosis in 
patients with NAFLD. However, MRI with or without 
MRE is expensive [8].

Due to the lack of a simple and non-invasive 
diagnostic test, the prevalence of NAFLD in the 
general population is uncertain and difficult to assess 
accurately [9].

Epidemiological data show that the global 
prevalence of NAFLD in different populations is 
estimated at 30% in the United States, 32% in the 
Middle East, 30% in South America, 27% in Asia, 
24% in Europe and 13% in Africa [2]. This disease 
is associated with obesity and metabolic disturbances 
such as insulin resistance (IR), type 2 diabetes mellitus 
(T2DM) and dyslipidemia [9, 10]. NAFLD is itself an 
independent risk factor for cardiovascular disease, 
leading to increased all-cause mortality and increased 
liver-related mortality [10]. In the obese population, 
the prevalence of NAFLD is estimated at around 60 
to 95% and that of NASH at 18.5% in obese patients 
against 3% in non-obese [11].

Furthermore, the global prevalence of obesity 
has been estimated at 51.34% and 81.83% in patients 
with NAFLD and NASH, respectively [2]. In this 
study, overweight and general obesity were defined 
by BMI and abdominal obesity, representing the 
percentage of abdominal fat mass, was measured by 
waist circumference according to the World Health 
Organization (WHO) [12]. In the NAFLD patients 
in this study, the determination of the prevalence of 
comorbidities showed that the metabolic syndrome 
(MetS) was prevalent in 42% of the NAFLD subjects; 
42% had hyperlipidemia; 51% were obese; 39% were 
hypertensive and 22% had diabetes [2, 9].

In Morocco, while there is no data on the prevalence 
of NAFLD in Morocco, the country has 53% of its 
adult population over 18 years of age with overweight, 
20% obesity, 10.5% with high blood cholesterol, 29.3% 
hypertension, 10.6% a diabetes and 10.4% are pre-
diabetic [13,14]. In addition, ad hoc surveys carried out 
in different regions of the country have also reported 
an increasing trend in the prevalence of all these risk 
factors as well as that of the metabolic syndrome [14, 
15]. With a view to improving the quality of care for 

people with non-alcoholic fatty liver disease linked to 
obesity, the objective of this retrospective study is to 
estimate the prevalence of NAFLD linked to obesity, 
to determine the risk factors associated with it and 
to develop a non-invasive procedure as a method of 
diagnosing this disease in Morocco.

MATERIAL AND METHODS

After informed consent, the collection of 
anthropometric, clinical, biochemical, and radiological 
data over a period from 2014 to 2018 were captured 
from registers of patients at the Med VI University 
Hospital in Marrakech. Incomplete records, records of 
patients with tuberculosis or seropositive hepatitis B 
or C, those with a history of another type of hepatitis 
or Wilson’s disease, and those with a history of alcohol 
consumption were excluded.

The variables selected are age, sex, body mass 
index, waist circumference, having high blood 
pressure, diabetes and dyslipidemia. Parameters 
concerning laboratory analyzes, in particular serum 
levels of alkaline phosphatase (ALP), gamma-glutamyl 
transpeptidase (GGT), alanine aminotransferase 
(ALAT)), aspartate aminotransferase (ASAT), fasting 
glucose (FG), total cholesterol (TC), triglycerides (TG), 
high density lipoprotein (HDL) and C-reactive protein 
(CRP) were also collected. However, measurement 
of insulin resistance was not cited due to lack of data 
in the study sample. The weight status of the study 
population is assessed by calculating the body mass 
index (BMI) by dividing the weight in kilograms by 
the square of the height in meters (kg/m2). Overweight 
was defined by a BMI greater than or equal to 25 and 
less than 30 and obesity by a BMI greater than or equal 
to 30 [12]. Abdominal obesity, reflecting abdominal fat 
mass, is measured by waist circumference (WC) in cm. 
Men with a waist circumference <94 were classified as 
normal weight and WC 94-101.9 overweight and those 
with WC ≥ 102 cm obese. Women were classified into 
the same obesity categories based on WC <80, 80–
87.9 and ≥ 88 cm [12].

Blood pressure was measured after rest with 
a mercury sphygmomanometer. Based on WHO 
guidelines, a threshold of 140/90 mmHg for 
hypertension has been used [16]. Participants whose 
blood pressure was 140/90 mmHg or less were 
considered normotensive, while those with higher 
values or who reported taking antihypertensive 
drugs were classified as hypertensive [17]. Diabetes 
mellitus is characterized by hyperglycemia. Glycated 
hemoglobin is a simple marker of blood sugar and its 
value is usually expressed as a percentage. A level 
greater than or equal to 6.5% determined by high 
performance liquid chromatography (HPLC), twice, 
has been included in the diagnostic criteria for 
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diabetes by the American Diabetes Association [18]. 
Normal blood glucose values are less than 100 mg/
dl in the fasting state and less than 140 mg/dl at the 
second hour of oral hyperglycemia according to WHO 
recommendations [18].

Laboratory analyzes of blood taken by venous 
blood puncture, mainly after overnight fast, provided 
information on the various functions of the liver. The 
increase in these indicators is a sign of an anomaly. The 
ALAT and ASAT transaminases remain renowned for 
their sensitivity; the specificity for the liver becomes 
excellent beyond their increase by a factor of 10, ie 
300 to 400 U L. For usual values <35 (men) and <32 
(women) U / L for ALAT; <43 (male) and <32 (female) 
U / L for ASAT; <45 (male) and <32 (female) U / L for 
GGT; <115 U / L (male and female) for serum ALP; 
4.25-6.55 (man) and 4.05-5.55 (woman) mmol/l for 
cholesterol (serum) [19].

Statistical analyses
Data entry and analysis was performed using 

SPSS version 26 software. Descriptive statistics were 
presented using frequencies and means +/- standard 
deviation to describe categorical and numeric data 
respectively. Pearson’s chi-square test was used to test 
the association between categories of two independent 
samples. Multinomial logistic regression is used to 
find disease risk factors that characterize a group of 
obese subjects with grade 1 NAFLD and those related 
to grade 2 and 3 NAFLD. Odds ratio (OR) and their 
confidence intervals (CI) were used to assess the risk of 
NAFLD if a certain factor is present. The significance 
level used is 0.05 (p-value).

RESULTS

The demographic and laboratory characteristics 
of the study sample are summarized in Table I. The 
results show that approximately 50% of the study 
participants presented NAFLD, among them 42.5% 
were with steatosis, 3.5 with fibrosis and 4.4 have 
cirrhosis. According to gender, women were more 
affected than men by steatosis (82.3% vs. 17.7%) and 
cirrhosis (70.6% vs. 29.4%). As for fibrosis, it was 
more present in men (64.3%) than in women (35.7%). 
In general, the average age of the participants was 45 ± 
15.03. The subjects without NAFLD have a mean age 
of 40.68 ± 14.56 years, those with NAFLD grade 1 
were 48.65 ± 14.53 years old, and those with grade 
2-3 have mean age of 43.00 ± 11.93 and 59.94 ± 10.19 
respectively. 

Among people with steatosis, 51.9% were over 
50 years old, 36.8% between 18 and 50 years old 
and 20% were under 18 years old. A statistically 
significant association is found between age and the 
disease. Pearson’s Chi-square test is indeed 34.55 and 

the likelihood ratio is 36.64 with a value of p = 0.000 
<0.05.

The body mass index (BMI) means for the steatosis 
grades 0, 1, 2 and 3 were 40.12 ± 7.83; 39.78±11.09; 
32.97±8.23 and 28.14±6.36 respectively. The 
prevalence of simple NAFLD increased from 6.1% 
in people with a normal BMI to 10.4% in overweight 
people and to 83.5% in obese people. Fibrosis was 
prevalent in 14.3% of the subjects with normal weight 
or overweight while this prevalence achieved 71.4% in 
obese people. Concerning the cirrhosis, it was present 
in 35.3% of the normal weight, 29% of the overweight 
and in 35.3% of the obese people. The results also 
show that the BMI decreases for fibrosis and cirrhosis 
(Table 2). The value of the Pearson’s Chi-square test 
shows a statistically significant association between 
BMI and NAFLD (of 52,162; p=0.000 <0.05) with 
a Chi-squared likelihood test value of 37,286 (p = 0.00 
<0.05).

The average waist circumference according 
to steatosis grades 0, 1 and 2-3 was respectively 
115.63 ± 17.41, 113.03 ± 19.48 and 90.64 ± 13.20 in 
women and 116.87 ± 19.31, 124.83 ± 32.10, 95.28 ± 
18.13 respectively in men . A significant association 
between waist circumference and NAFLD was found 
(Pearson’s Chi-square tests were 38.7 and 18.18 with 
p<0.05) (Table 1).

The distribution of the sample investigated 
according to the presence of chronic diseases shows 
a coexistence of NAFLD and type 2 diabetes in 
47.2% of the subjects. However, the association of 
both diseases is not statistically significant (p = 0.327) 
according to the value of Pearson’s Chi-square test 
(2.236). Furthermore, the dyslipidemia present in 
13.3% of NAFLD patients was significantly associated 
with NAFLD (p-value = 0.002; Pearson’s Chi-
square value = 12.084). On the other hand, although 
not significantly associated with NAFLD, anemia 
was present in 8.2% of NAFLD patients (Pearson’s 
Chi-square test = 3.295; p = 0.193>0.05). Added to 
these chronic diseases, more than half of people 
with NAFLD (52%) had high blood pressure, the 
association between these two diseases (NAFLD and 
hypertension) was however not statistically significant 
(chi-square test of Pearson = 3.579; p = 0.167> 0.05%).

Risk factors for NAFLD 
Multinomial logistic regression was used to 

determine the risk factors for NAFLD characterizing 
a group of obese subjects with grade 1 NAFLD and 
those related to NAFLD with grade 2 and 3, from 
anthropometric and biochemical data on a sample 
of 386 Moroccans. Thus, increased age, C-reactive 
protein and triglycerides (TG) had significant effects 
on the risk of NAFLD regardless of the degree of the 
disease. Male gender, body mass index, ALAT, ALP, 
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Table 1.  Distribution of study patients according to NAFLD grades and the demographic, clinical and biochemical data
Grades of NAFLD    N (%)

Grade 0
191(49.5)

Grade 1
164(42.5)

Grade 2
14(3.5)

Grade 3
17(4.4)

Total
386

Age 40.68±14.56 48.65±14.53 43.00 ± 11.93 59.94±10.19 45±15.03
Age categories
     <18yrs 12(80) 3(20) 0(0.0) 0(0) 15(3.9)
     [18-50] 121(57.9) 77(36.8) 9(4.3) 2(1) 209(54.00)
     ≥50 58(35.8) 84(51.9) 5(3.1) 15(9.3) 162(42.10)
Gender
    Female
    Male

168(88)
23(12)

135(82.3)
29(17.7)

5(35.7)
9(64.3)

12(70. 6)
5(29. 4)

320
66

BMI (kg/m2) 40. 12 ± 7.83 39.78 ± 11,09 32.97 ± 8.23 28.14±6.36
BMI categories
     Normal 4(2.1) 10(6.1) 2(14.3) 6(35.3) 22(5.7)
     Overweight 9(4.7) 17(10.4) 2(14.3) 5(29.4) 33(8.5)
     Obesity 178(93.2) 137(83.5) 10(71.4) 6(35.3) 331(85.8)
     WC (cm)
     Males 116.87±19.31 124.83±32.10 95.56±18.32 95±17.93
     Females 115.63±17.41 113.03±19.48 91.20±19.10 90.08±7.30
WC categories
Males
     <94 2(14.3) 6(42.9) 2(14.3) 4(28.6) 14(21.21)
     94-102 3(25) 5(41.7) 4(33.3) 0(0) 12(18.18)
     ≥102 18(45) 18(45) 3(7.5) 1(2.5) 40(60.61)
     Total 23(34.8) 29(43.9) 9(13.6) 5(7.6) 66(100)
Females
     <80 3(25%) 7(58.3%) 1(8.3%) 1(8.3%) 12(3.75%)
     80-88 1(5.6%) 12(66.7%) 2(11.1%) 3(16.7%) 18(5.6 2%)
     ≥88 164(56.6%) 116(40%) 2(0.7%) 8(2.8%) 290(90.63%)
     Total 168(52.5%) 135(42.2%) 5(1.6%) 12(3.8%) 320(100%)
ASAT (unit/l) 22.05±12.14 31.43±23.37 58.37±33.75 45.22±36.35
ALAT (unit/l) 22.15±14.10 29.48±21.15 96.89±45.54 37.40±28.15
TG (g/l) 1.26±0.51 1.76±1.27 1.98±0.22 1.78±0.24
HDL-C (g/l) 0.46±0.12 0.51±0.34 0.50±0.29 0.50±0.002
LDL (g/l) 1.14±0.36 1.09±0.43 1.23±0.14 1.27±0.11
TC (g/l) 0.31±0.02 1.91±0.72 2.31±0.07 1.92±0.17
GGT UI/L 45.53± 86.07 68.87±74.94 81.02±49.32 80.21±85.37
CRP mg/l 10.45±9.25 52.16±70.98 70.41±98.24 20.21±38.66
Albumin g/l 41.62±5.20 40.45±4.71 32.30±6.36 32.88±3.09

NAFLD ranks: grade 0: No FAFLD; grade 1: Steatosis; grade 2: Fibrosis; grade 3: Cirrhosis. BMI: body mass index. 
ASAT: Aspartate aminotransferase. ALAT: Alanine aminotransferase. TG: Triglycerides. TC: Total cholesterol. HDL: 
High density lipoprotein; LDL: low density lipoprotein. GGT: gamma-glutamyl transferase; CRP: C-reactive protein.

and GGT were significantly correlated with NAFLD 
grade 2 and 3. Table 3.

In addition, the multinomial log-probabilities of 
having steatosis and degrees 2 and 3 for people in the 
age category between 18 and 50 years compared to 
people aged ≥ 50 years should decrease by 0.573 and 

1.868 units respectively. In other words, people aged ≥ 
50 years are more likely to have NAFLD than people 
in the 18-50 age group. As for gender, men are more 
at risk of developing the advanced stages of steatosis 
than women (OR = 0.262; CI (0.071-0.96)

Models to predict non-alcoholic fatty liver linked to obesity 
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Table 2.  Distribution of the study subjects according to their weight status and NAFLD grades
BMI categories

NAFLD grades Normal weight N 
(%)

Overweight
N (%)

Obesity
N (%)

Total 
N (%)

Grade 0 4(2.1) 9(4.7) 178(93.2) 191(100)
Grade 1 10(6.1) 17(10.4) 137(83.5) 164(100)
Grade 2 2(14.3) 2(14.3) 10(71.4) 14(100)
Grade 3 6(35.3) 5(29.4) 6(35.3) 17(100)
Total 22(5.7) 339 (8.5) 331 (85.8) 386(100)

Grades of NAFLD: grade 0: No NAFLD; grade 1: Steatosis; grade 2: Fibrosis; grade 3: Cirrhosis

Table 3. Summary of the multinomial logistic regression analysis results 

NAFLD Variables B p Exp(B)=OR
IC at 95 % for Exp(B)

lower bound upper bound

Grade 1
CRP (mg/l) 0.049 0.000 1.05 1.031 1.07
Age≥50 (between 18-50) -0.573 0.038 0.564 0.328 0.97
Triglycerides 1.005 0.000 2.733 1.752 4.264

Grade 2 &3
(fibrosis  & 
cirrhosis) 

CRP (mg/l) 0.047 0.000 1.048 1.028 1.069
Triglycerides 1.11 0.004 3.036 1.433 6.432
ALAT (UI/L) 0.068 0.000 1.07 1.034 1.108
ALP UI/L 0.011 0.003 1.011 1.004 1.019
GGT UI/L -0.016 0.005 0.984 0.973 0.995
Females vs males -1.339 0.044 0.262 0.071 0.967
Age≥50 (between 18-50) -1.868 0.004 0.154 0.044 0.542
BMI≥30 (between 18-25) 3.062 0.000 21.371 3.987 114.537
BMI≥30 (between 25-30) 2.874 0.000 17.701 4.051 77.333

IC: intervalle de confiance ; OR: rapport de cotes. CRP:C reactive protein, ALAT: Alanine aminotransferase, ALP: 
Alkaline phosphatase, GGT: gamma-glutamyl transferase, BMI: body mass index

Models to predict NAFLD in the obese population
The prediction of NALFD and its severity is 

estimated, based on anthropometric and biological data 
from a sample of 386 Moroccans. Indeed, using the 
SPSS program, obesity is treated as a reference group 
and two models are estimated to predict steatosis and 
its advanced degrees, relative to obesity ( Figure 1) .

DISCUSSION

The results of the present study report an association 
between NAFLD and obesity. The prevalence of 
simple non-alcoholic fatty liver disease increased 
from 6.1% in people with a normal BMI to 10.4% 
in overweight people and to 83.5% in obese people. 

ln (π1/ π0) = -1.678+0.049*CRP+1.005*TG -0.573*age 
ln(π2/π0) = -5.356+0.047*CRP+1.110*TG+0.068*ALAT+0.011*ALP-0.016*GGT-1.339*gender-1.868 *age+3.062*BMI 

ln: logarithm
π0: the probability of not having NAFLD
π1: the probability of having grade1 NAFLD
π2: the probability of having grade 2-3 NAFLD
π0 + π1 + π2 = 1

Figure 1. Algorithm

H. Liba, R. Belahsen
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The same is true for the severity and complications of 
NAFLD, which shows a prevalence of fibrosis of 14.3% 
in people of normal weight or overweight and 71.4% 
in obese. Cirrhosis was present in 35.3% of people 
with normal weight, 29% in overweight and 35.3% in 
obese. A significant association between BMI, waist 
circumference and NAFLD was also found. Consistent 
with these results, similar research in North America 
reported the presence of steatosis in 70% and NASH in 
18.5% of obese people and severe fibrosis in 13.8% of 
obese patients [3]. Likewise, in the world population, 
the prevalence of NAFLD is estimated to be between 
60% and 95% in obese people [19]. In addition, the 
global prevalence of obesity has been estimated at 
51% among NAFLD patients and 81% in patients 
with NASH [2]. In addition, hyperlipidemia has been 
estimated to be 50% in the NAFLD population and 
has been observed as an increase in triglycerides and 
cholesterol in fatty liver disease [20]. In addition, 
another study stipulated that the global prevalence 
of non-alcoholic steatohepatitis in patients with type 
2 diabetes was 37.3%. Also, among patients with 
NAFLD and type 2 diabetes who have had a liver 
biopsy, 17% have advanced fibrosis [21].

All these data converge towards a coexistence of 
NAFLD with obesity and the metabolic syndrome. 
However, NAFLD is not developed by all people with 
this syndrome, and vice versa [22, 23]. Comparably, 
data from the present study reports that 93.2% of the 
study sample were obese people but not all of them 
had NAFLD. Almost half of the obese (47.2%) had 
NAFLD and type 2 diabetes and just over half (52.8%) 
who had NAFLD but were not diabetic. On the other 
hand, while a statistically significant association was 
found between NAFLD and dyslipidemia, a proportion 
of 13.3% of this population had both NAFLD and 
dyslipidemia but in return 86.7% of patients with 
NAFLD did not have dyslipidemia. In addition, 
approximately 52% of subjects with NAFLD had 
hypertension, against 48% without hypertension but 
without revealing a statistically significant association 
between NAFLD and this disease.

Another determining factor in this study is age. 
This is because the prevalence of NAFLD increases 
with increasing age. People aged ≥ 50 are more likely 
to have steatosis and its advanced grades compared 
to younger people in the 18 and 50 age group. The 
multinomial log probabilities of having steatosis and 
grades 2 and 3 for people aged 18 to 50 compared to 
people ≥ 50 are expected to decrease by 0.573 and 
1,868 units, respectively. This finding is consistent 
with data from several studies reporting that NAFLD 
occurs with increasing age[14, 20, 24]. Interestingly, 
both sexes could have NAFLD, but males were more 
likely than females to have fibrosis (grade 2). As in the 
present study, the prevalence of NAFLD in grades 1, 

2 and 3 in females was 82.3%, 35.7%, 70.6% and that 
of males in the same grades was 17.7%, 64.3% and 
29.4% respectively. These data are comparable to the 
results of several studies [14, 19, 24]. The multinomial 
log-probability of having advanced grades of steatosis 
for females was decreased by 1,339 units compared 
to males. One study reported that the relationship 
between gender and fibrosis may be influenced by 
menopausal status in women and that the incidence 
of NAFLD increases after the age of 50 with a peak at 
60-69 years, and that NASH is more severe in women 
than in men [14, 25].

As for the levels of C-reactive protein and 
triglycerides, their elevations of one unit would 
respectively increase the log-probabilities of 0.049 
and 1.005 for a person to have steatosis and would also 
respectively increase the log- probabilities of 0.047 
and 1.110 for a person to have advanced degrees of 
NAFLD. In addition, raising the levels of alkaline 
phosphatase (ALP), alanine aminotransferase (ALT), 
and BMI by one unit would respectively increase the 
multinomial log-probabilities of 0.011, 0.068 and 3.062 
for a person to have advanced grades of steatosis. 
These results are consistent with those in the literature 
which showed an increase in liver enzymes in 50% 
of patients with grade 1 NAFLD and in 80% in the 
advanced stages of the disease [22].

In sum, increased age, CRP and TG, gender, body 
mass index, ALAT, ALP, GGT are predictors of NAFLD 
and its severity. In this study, these factors were used 
to develop two algorithms to predict non-alcoholic 
fatty liver disease and its severity. Alternatively, these 
methods are rapid and avoid the risk of exposing the 
person to radiation and invasiveness of the biopsy as 
well as the relatively high expense of these diagnostic 
means.

CONCLUSION

Non-alcoholic fatty liver disease is a public health 
concern as it has become one of the most common liver 
diseases in the world due to its increasing incidence, 
largely explained by the increasing prevalence of 
obesity. The objective of the present study was to 
investigate the prevalence of non-alcoholic fatty liver 
disease linked to obesity in Morocco, to determine 
the associated risk factors as well as to develop 
a non-invasive procedure that can be assessed more 
objectively. The diagnosis of non-alcoholic fatty liver 
disease by biopsy is invasive and expensive, and 
there is substantial variability among observers in the 
ultrasound assessment of its severity. In this study two 
models were created that can be used to predict the 
degree of fat infiltration in NAFLD based on a person’s 
demographic and biochemical data. They will help 
clinicians to easily diagnose this disease without the 

Models to predict non-alcoholic fatty liver linked to obesity 
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need for specialized equipment or expertise. The two 
algorithms developed in this study need, however, to 
be validated by other studies and would be necessary 
to improve the quality of care for people with non-
alcoholic fatty liver disease.
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