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Abstract: Background:  Nonalcoholic fatty liver disease (NAFLD) is the most widespread liver condition globally. 

Lifestyle modifications are considered the cornerstone and the primary approach in the management of NAFLD. Aim: 

This study aimed to determine the effect of lifestyle intervention program on the clinical profile of patients with 

nonalcoholic fatty liver disease. Design: The study applied a quasi- experimental design. Setting:  This research was 

performed at the internal medicine outpatient clinics at Al - Azhar University Hospital, New Damietta, Egypt. 

Subjects: A total of 92 patients diagnosed with NAFLD were randomly assigned into two equal groups. Tools: The 

study employed two instruments. Tool I: A structured interview questionnaire with two distinct parts: Part I: 

Demographic characteristics of the study sample. Part II: Health history of the patients. Tool II:  Clinical profile data. 

Results: After six months of the program implementation, the intervention group demonstrated a significant 

improvements in all clinical profile variables (anthropometrics, blood pressure, lipid profile, blood glucose, liver 

enzymes, and fatty liver grades), with a statistically significant difference was found between both groups (P < 0.05). 

Conclusion: Lifestyle intervention program was effective in improving the clinical profile of the individuals with 

nonalcoholic fatty liver disease. Recommendations: Further lifestyle intervention program for NAFLD patients 

should be conducted to control the disease.  
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1. Introduction 

Nonalcoholic fatty liver disease (NAFLD) has 

emerged as the primary cause of liver-related illnesses 

around the world. It is estimated that 32% of adults 

worldwide are affected by NAFLD, with a higher 

prevalence in males (40%) compared to females (26%) 

(Teng et al., 2022). In Egypt, the prevalence of 

NAFLD is growing due to rising obesity rates 

(Eletreby et al., 2021). NAFLD is characterized by the 

accumulation of excess fat in more than 5% of liver 

cells, in the absence of heavy alcohol consumption or 

other secondary causes of liver fat buildup. It 

encompasses two distinct pathological conditions with 

different prognoses, namely nonalcoholic fatty liver 

(NAFL) and nonalcoholic steatohepatitis (NASH) 

(Kumar et al., 2020; Prasun et al., 2021). 

Metabolic conditions like obesity, insulin 

resistance, diabetes mellitus, dyslipidemia, and 

elevated blood pressure are frequently connected to 

NAFLD. Therefore, it is commonly identified as a 

hepatic presentation of metabolic syndrome (Godoy-

Matos et al., 2020). Furthermore, most individuals 

with NAFLD remain asymptomatic, and only a small 

proportion experience symptoms which tend to be 

nonspecific including fatigue, general discomfort, pain 

in the upper right abdomen, and hepatomegaly 

(Muhammad, 2019).   

As nonalcoholic fatty liver disease (NAFLD) 

progresses, it triggers inflammation and fibrosis in the 

liver. Notably, the development of liver fibrosis 

significantly increases the risk of serious complications 

such as cirrhosis, liver cancer, liver failure, and even 

death (Younossi, 2019). Furthermore, NAFLD is 

closely linked to a number of significant non-hepatic 

illnesses including cardiovascular disease, chronic 

renal disease, and certain types of cancer, all of which 

add to the disease's total burden. Notably, 

cardiovascular disease is the primary cause of mortality 

among NAFLD patients (Mantovani et al., 2020). 

 At present, there are no effective therapies for 

NAFLD. The existing management strategies 

primarily aim at addressing the metabolic syndrome 

and type 2 diabetes linked to NAFLD, as well as 

lowering inflammation   (Mobasheri et al., 2022; 

Spooner and Jump, 2019). However, lifestyle 

adjustments such as modifying eating habits, 
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increasing physical exercise, and decreasing weight are 

recommended for treating individuals with NAFLD. 

Furthermore, A healthy diet combined with regular 

exercise is more effective in managing NAFLD than 

either alone (Chalasani et al., 2018). 

Individuals with NAFLD need to reduce their 

body weight by at least 3%-5% to improve steatosis. 

However, a more considerable weight loss of 7%-10% 

is necessary to address most histological aspects of 

NASH, including fibrosis (Semmler et al., 2021).  

Moreover, individuals with NAFLD should adhere to 

Mediterranean diet, or a similar dietary pattern with an 

emphasis on limiting saturated fat intake particularly 

from red and processed meats, and avoiding 

commercially produced fructose. In addition, regular 

physical exercise should be regarded as it may improve 

NAFLD by decreasing hepatic fat accumulation, in part 

by enhancing peripheral insulin sensitivity, reducing de 

novo lipogenesis, minimizing lipolysis in adipocytes, 

and restricting free fatty acids transport to the liver 

(Younossi et al., 2021).  

Patient clinical profile is a straightforward tool 

that enables patients or caregivers to keep track of 

important health information. In clinical settings, to 

detect NAFLD, several measurements related to the 

condition should be assessed including lipid profile, 

liver enzymes (AST and ALT), and fasting blood sugar 

level (FBS). Additionally, liver ultrasonography is the 

most commonly applied tool for identifying fatty liver 

in general population. These measures contribute to 

identifying the severity and prognosis of the condition, 

as well as facilitating early intervention (Mansour-

Ghanaei et al., 2019). 

Significance of the study 

      NAFLD is growing rapidly in Egypt, and has 

become the main cause of chronic liver illness, hepatic 

carcinoma, and transplantation of the liver. It is also 

significantly linked to a variety of systemic illnesses 

such as cardiovascular disease, chronic renal disease, 

diabetes, and multiple forms of cancer (Fouad et al., 

2022). Lifestyle modifications are the main treatment 

strategy and the initial step in managing NAFLD 

(Ahmed et al., 2019). Developing a health educational 

program focused on these lifestyle changes can 

positively impact patients' beliefs and behaviors, 

improving their clinical profile and potentially slowing 

disease progression and related conditions. Therefore, 

this study intended to investigate the effect of a 

lifestyle intervention program on the clinical profile of 

patients with nonalcoholic fatty liver disease. 

Aim of the research 

      This research intended to determine the effect of a 

lifestyle intervention program on the clinical profile of 

patients with nonalcoholic fatty liver disease. 

Research hypotheses 

Individuals with nonalcoholic fatty liver disease 

who receive a lifestyle intervention program will 

exhibit a significantly improved clinical profile than 

the control group. 

2. Methods 

Research design 

This research was done utilizing a quasi- 

experimental approach.  

 Research setting 

The study was performed at the outpatient clinics 

of the Department of Internal Medicine at Al-Azhar 

University Hospital in New Damietta, Egypt. 

Subjects 

This study involved a targeted sample of 92 

NAFLD patients, assigned randomly to two equal 

groups: the intervention group (n = 46) and the control 

group (n=46). Based on literature data (Tincopa et al., 

2022) and a significance level of 5% with 80% power, 

the sample size obtained using the following 

calculation: 

       n = 
(𝐙𝛂/𝟐 + 𝐙𝛃)^𝟐 × 𝟐(𝐒𝐃)^𝟐 

𝐝^𝟐
 

This calculation resulted in a required sample size of 

46 patients per group. The patients in the control group 

received routine hospital care only, while the 

intervention group received the lifestyle intervention 

program regarding NAFLD, in addition to routine 

hospital care.  

       Inclusion criteria included patients diagnosed with 

NAFLD, aged 20-60 years of both genders, and who 

agreed to participate in the research. Exclusion criteria 

involved patients with other causes of liver illness (e.g., 

alcoholic- fatty liver disease (AFLD), viral hepatitis, 

autoimmune disease of the liver, genetic disorders, 

etc.), hepatic decompensation, or hepatocellular 

carcinoma, as well as patients using steatogenic drugs. 

Additionally, those with mental or behavioral disorders 

were excluded.  

Tools of data collection: 

     The researcher developed two tools for this study 

after reviewing the relevant literature (Jareena et al., 

2019; Pande and Pande, 2017; Thomas et al., 2020; 

Tincopa et al., 2022), as the following: 

Tool I: A structured interview questionnaire   

      It is divided into two parts:  

Part I: Demographic characteristics of the study 

sample  

It includes six items designed to assess the 

demographic data of NAFLD patients including age, 

gender, marital status, level of education, employment 

status, and area of residence. 

Part II:  Health history of the patients  

This part consists of five items to assess the health 

history of NAFLD patients including NAFLD related 

symptoms, comorbidities, prescribed medications, 

smoking habits and family history of NAFLD. 
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Tool II: Clinical profile data 

This tool was used to assess the clinical profile of 

NAFLD patients. It consists of anthropometrics (BMI 

& WC), blood pressure (SBP & DBP), lipid profile 

(triglycerides & HDL-c), fasting blood glucose (FBG), 

liver enzymes (ALT & AST), and grade of fatty liver 

by ultrasonography.  

Patients’ clinical profiles were evaluated as the 

following: 

       Anthropometric measurements including BMI and 

WC, as well as blood pressure were taken using 

standard procedures (WHO, 2000; Thomas et al., 

2020). Additionally, lipid profile, blood glucose level, 

and liver enzymes were obtained from the patients’ 

medical records and analyzed according to standard 

methods (ADA, 2022; Arora et al., 2022: National 

Cholesterol Education Program, 2002). Fatty liver 

was identified using established criteria from 

transabdominal ultrasonography which assessed 

hepatorenal echo contrast, liver brightness, and 

vascular blurring. The ultrasound findings classified 

the degree of steatosis into four categories: none (grade 

0), mild (grade 1), moderate (grade 2), and severe 

(grade3) (Pande and Pande, 2017; Paul et al., 2018). 

Validity of the tools 

     The content validity was confirmed by five experts 

from nursing and medical fields. Their feedback was 

used to evaluate the tools' relevance, completeness, 

precision, and practical applicability, and any required 

changes were made. 

Pilot study 

The pilot study was conducted involving 10% of 

the sample (10 participants), drawn from the same 

setting. This was performed to test the clarity, 

practicality, and reliability of the research's tools, as 

well as to estimate the required time for data collection. 

Participants from the pilot study were eliminated from 

the main research population. 

 

Field of work: 

Once the necessary approvals were obtained to 

conduct the proposed study, data collection started on 

July 1, 2023, and continued until the end of June 2024. 

The study was implemented in four key phases: 

assessment, planning, implementation, and evaluation. 

Assessment phase 

   This was the first stage, where the participants who 

met the research criteria were enrolled after the purpose 

of the study was explained and their consent was 

obtained. Individuals were divided randomly into two 

equal groups: the control group and the intervention 

group. Before initiating the scheduled program, each 

participant in the two groups was interviewed 

individually to gather baseline data using all the tools 

of the research. The time needed to complete each tool 

was about 30-45 minutes.   

Planning phase 

     The researcher developed the lifestyle intervention 

program. The educational program aimed to promote 

healthy lifestyle behaviors among NAFLD patients 

(e.g. gradual weight loss, adherence to healthy, 

balanced diet, and engaging in consistent physical 

exercise). Additionally, the researcher designed an 

instructional colored booklet to be given to each 

individual in the intervention group during  the 

implementation phase.  

Implementation phase 

     The developed lifestyle intervention program was 

applied for the patients in the intervention group either 

individually or in small groups of 3-5 patients in the 

form of five consecutive sessions including four 

theoretical and one practical part. Each session 

required approximately 40 to 45 minutes. 

    The sessions of the lifestyle intervention program 

covered the following: Overview about NAFLD (e.g. 

definition of NAFLD term, risk factors, symptoms, 

diagnosis, complications and treatment modalities), 

nutrition management for NFLD patients, physical 

activity and exercise, behavioral therapy/ stress 

management techniques and, practical part regarding 

health checkup practices that can be managed by the 

patients including how to measure body weight, height, 

BMI, waist circumference, as well as how to measure 

blood pressure and random blood sugar. 

    A colored booklet was given to each individual in 

the intervention group to motivate and support them in 

reviewing the contents of the program. Additionally, 

patients received weekly telephone calls for 6 months 

to ensure adherence to the treatment plan and to 

facilitate communication.  

    The control group was received the usual care 

provided by routine hospital care only. 

Evaluation phase 

     The baseline data were collected for both the control 

and intervention groups using all the study tools. After 

3 months of the lifestyle intervention program, the 

researcher assessed both groups using study Tool II: 

Clinical profile data, which included BMI, WC, SBP, 

DBP, triglycerides, HDL-c, FBG, ALT, and AST. 

After 6 months, a follow-up evaluation was conducted 

incorporating additional measures alongside the 

previous measurements, such as fatty liver grades via 

ultrasonography. 

Ethical considerations 

The study was authorized with written consent 

from the hospital director. Individuals who accepted to 

participate in the study received a detailed clarification 

of the study’s objectives, possible benefits, and the 

study's structure before their informed consent was 

obtained. They were informed that their personal data 

would be kept confidential and secure, and that they 
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could withdraw from the research at any time with no 

obligation or liability. 

 

 

Statistical design 

     The statistical analyses were done using SPSS for 

windows version 20.0 (SPSS- Chicago, IL). 

Continuous variables were normally distributed and 

illustrated as mean ± SD, while categorical variables 

were presented as counts and percentages. For 

categorical variables comparisons, the chi-square test 

or fisher's exact test was used as needed. The Student's 

t-test was employed to compare mean values and detect 

statistical differences. The statistical significance level 

was set at   p < 0.05. 

 

3. Results 

The results of the study demonstrated that, prior 

to the intervention, the control and intervention groups 

had comparable distributions, with no significant 

statistical differences observed in the baseline 

demographic data, health history, or clinical profile 

parameters between the two groups. 

Table 1 shows the demographic data for both the 

control and intervention groups. The highest 

percentage of patients in both groups were between 40 

and 50 years, with mean ages of 45.58 ± 8.96 and 46.41 

± 8.89, respectively. As well as, 56.5% of the control 

group and 60.9% of the intervention group were males. 

The majority of participants in the two groups were 

married. Moreover, 54.3% of the control group and 

52.2 % of the intervention group had a secondary level 

of education, and 73.9% of the control group and 71.7% 

of the intervention group resided in rural regions.  

Table 2 illustrates the health history of both 

groups. The results show that 58.7 % of the control 

group and 56.5% of the intervention group were 

asymptomatic. The most common comorbidities were 

overweight/obesity (87.0% vs. 89.1%), diabetes 

mellitus (43.5% vs. 47.8%), hypertension (45.7% vs. 

43.5%), and dyslipidemia (76.1% vs. 82.6%). 

Medication use was similar in both groups, with 43.5% 

of participants in the control group and 47.8% in the 

intervention group were using antidiabetics, 45.7% and 

43.5% on antihypertensive medications, and 28.3% 

and 34.8% receiving antihyperlipidemic treatments, 

respectively. Additionally, 50.0% of participants in the 

control group and 45.7% in the intervention group were 

smoking, and most patients in both groups had no 

family history of NAFLD.  

     Table 3 reveals the changes in anthropometrics 

measures and blood pressure for both groups. The 

findings presented in this table show that, following six 

months of the intervention, the mean values of BMI, 

WC, SBP, and DBP in the intervention group 

decreased significantly compared to the baseline (P = 

0.007, P < 0.001, P = 0.004, and P < 0.001, 

respectively). In contrast, the control group exhibited 

no significant change (P>0.05). The difference 

between the two groups at six months following the 

intervention was statistically significant (P = 0.035, P 

= 0.008, P = 0.005, and P < 0.001, respectively).  

     Table 4 shows the values of lipid profile, blood 

glucose and liver enzymes for the two groups before 

and after the program implementation. The findings 

indicate that, in the intervention group, the mean 

triglyceride significantly decreased at both three and 

six months after the intervention when compared to the 

baseline (P<0.001), while the HDL level increased 

significantly at six months (P<0.001). In addition, the 

fasting blood glucose (FBG) decreased significantly at 

six months, while liver enzymes (ALT & AST) showed 

a significant decline at both three and six months in the 

intervention group (P<0.001). In contrast, the control 

group exhibited no statistical significant changes 

(P>0.05). The differences between both groups at six 

months after the intervention were statistically 

significant (P<0.001 for all). 

Figure 1 illustrates fatty liver grades (steatosis 

grades) in both groups before and after the lifestyle 

intervention. The results show that no statistically 

significant difference was detected in fatty liver grades 

between the two groups before the program 

implementation (P>0.05). However, after six months 

of the intervention, the intervention group showed a 

significantly higher improvement in fatty liver grades 

compared to the control group (p < 0.001). 

 

Table (1): Demographic characteristics of the control and intervention groups (n=92) 

Demographic 

characteristics 

 Control  

 (n = 46)   

 Intervention  

    (n = 46)   

Chi square / Fisher 

exact test 

 No. % No. %   X 2    P 

Age ( in  Years)      

 

 

 

0.262 

 

 

 

 

0.967 

20  –  < 30 4 8.7 3 6.5 

30  –  < 40 11 23.9 12 26.1 

40  –  < 50 21 45.7 22 47.8 

50  –  < 60 10 21.7 9 19.6 

Mean ±SD 45.58 ±8.96 46.41 ±8.89 0.444 0.658 
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Gender       

Male 26 56.5 28 60.9  

0.179 

 

0.672 Female 20 43.5 18 39.1 

Marital status       

Single 7 15.2 9 19.6  

0.303 

 

0.582 Married 39 84.8 37 80.4 

Educational level       

Illiterate 3 6.5 2 4.3  

 

 

0.366 

 

 

 

0.947 

Read / write 4 8.7 5 10.9 

Secondary 25 54.3 24 52.2 

University 14 30.4 15 32.6 

Working status       

No work 14 30.4 16 34.8  

0.198 

 

0.656 Work 32 69.6 30 65.2 

Residence       

Urban 12 26.1 13 28.3  

0.055 

 

0.815 Rural 34 73.9 33 71.7 

Not statistically significant at p > 0.05   

 

 

Table (2): Health history of the control and intervention groups (n=92).   

 

Health-related data 

Control 

(n =46) 

Intervention 

(n =46) 

Chi square / Fisher 

exact test 

 No. % No. % X2 P 

 Disease symptoms 

No 27 58.7 26 56.5  

0.045 

 

0.833 Yes 19 41.3 20 43.5 

NAFLD related symptoms # 

Fatigue and weakness 13 28.3 12 26.1 0.055 0.815 

Abdominal discomfort 15 32.6 14 30.4 0.050 0.822 

Severe bloating and indigestion 18 39.1 19 41.3 0.045 0.832 

Acidity 17 37.0 18 39.1 0.046 0.830 

NAFLD related comorbidities #     

Overweight/Obesity 40 87.0 41 89.1 0.103 0.748 

Diabetes 20 43.5 22 47.8 0.175 0.675 

Hypertension 21 45.7 20 43.5 0.044 0.834 

Dyslipidemia 35 76.1 38 82.6 0.597 0.440 

       

Prescribed medications #     

Antidiabetic drugs 20 43.5 22 47.8 0.008 0.927 

Antihypertensive drugs 21 45.7 20 43.5 1.741 0.187 

Anti-hyperlipidemia 13 28.3 16 34.8 0.283 0.595 

Antacid 12 26.1 15 32.6 0.300 0.584 

Smoking 

No 23 50.0 25 54.3  

0.174 

 

0.676 Yes 23 50.0 21 45.7 

Family history of NAFLD 

No 42 91.3 43 93.5  

0.155 

 

0.694 Yes 4 8.7 3 6.5 

 Not significant at p >0.05    # Not mutually exclusive   NAFLD: Nonalcoholic Fatty Liver Disease.  
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Table (3):  Comparison of anthropometrics measurements and blood pressure between the control and intervention 

groups through program phases (n=92).  

Variables Program Phases Control 

(n=46) 

Intervention 

(n=46) 

t(P3) 

Mean ±SD Mean ±SD 

BMI  

(kg /m2)  

Pre – Intervention 31.1 ±5.6 31.3 ±4.9 T= 0.215, P 

=0.830 

3 Months post 30.5 ±5.0 29.8 ±4.4 T= 0.662, P 

=0.509 

6 Months post 30.7 ±5.1 28.5 ±4.8 T= 2.130, P 

=0.035* 

t(P1) T= 0.542, P = 0.589 T=1.544, P = 0.125  

t(P2) T= 0.358, P = 0.721 T=2.768, P = 0.007*  

WC  

(cm) 

Pre – Intervention 105.9 ±8.9 106.7 ±8.9 T= 0.444, P= 

0.658 

3 Months post 104.1 ±9.3 103.3 ±8.6 T= 0.454, P= 

0.651 

6 Months post 104.9 ±9.0 99.8 ±8.9 T=2.698, P= 

0.008* 

t(P1) T= 0.948, P = 0.345 T =1.863, P = 0.065  

t(P2) T= 0.535, P = 0.593 T =3.718, P < 0.001*  

SBP (mmHg) Pre – Intervention 136.3 ±10.5 135.3 ±11.3 T= 0.421, P = 

0.675 

3 Months post 133.7 ±10.4 132.1 ±10.7 T= 0.742, P = 

0.460 

6 Months post 134.9 ±10.6 128.8 ±9.6 T=2.880, P= 

0.005* 

t(P1) T=1.167, P=0.246 T=1.404, P= 0.164  

t(P2) T=0.622, P=0.535 T= 2.969, P = 0.004*  

DBP (mmHg) Pre – Intervention 86.4 ±7.9 86.1 ±8.2 T= 0.156, P = 

0.877 

3 Months post 84.2 ±7.6 83.6 ±7.2 T= 0.393, P= 

0.695 

6 Months post 85.3 ±7.8 80.1 ±6.5 T= 3.424, P< 

0.001* 

t(P1) T=1.167, P=0.246 T =1.404, P = 0.164  

t(P2) T=0.622, P=0.535 T =3.885, P < 0.001*  

t(P1): Pre – Intervention / 3 Months post for the group, t(P2): Pre – Intervention / 6 Months post for the group, 

t(P3): between intervention and control at current phase. 

*Significant at  p < 0.05       

BMI: Body Mass index;  WC:  Waist circumference;  SBP:  Systolic Blood pressure;  DBP:  Diastolic Blood 

pressure 

 

 

Table (4): Comparison of the lipid profile, blood glucose and liver enzymes between control and intervention groups 

through program phases (n=92) 

Variables Program Phases Control  

 (n=46)   

Intervention  

    (n=46)   

t(P3) 

Mean ±SD Mean ±SD 

Triglycerides 

(mg/dL) 

Pre – Intervention 161.1 ±9.6 162.5 ±8.4 T= 0.726, P = 0.470 

3 Months post 162.3 ±9.6 152.1 ±8.4 T=5.418, P < 0.001* 

6 Months post 163.4 ±9.3 145.7 ±9.9 T=8.889, P < 0.001* 

t(P1) T=0.599, P=0.550 T =5.937, P< 0.001*  

t(P2) T=1.167, P=0.246 T =8.776, P< 0.001*  
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HDL -c (mg/dL) Pre – Intervention 46.4 ±8.6 45.9 ±8.5 T= 0.256, P= 0.798 

3 Months post 45.5 ±8.3 48.9 ±8.2 T=1.955, P=0.054 

6 Months post 45.1 ±6.6 52.8 ±8.2 T=4.954, P<0.001* 

t(P1) T = 0.482, P = 0.631 T =1.185, P = 0.239  

t(P2) T = 0.181, P = 0.857 T =3.964, P< .001*  

FBG (mg/dL) Pre – Intervention 115.1 ±23.2 114.2 ±22.2 T= 0.202, P = 0.840 

3 Months post 112.5 ±23.5 107.2 ±21.9 T= 1.120, P = 0.266 

6 Months post 113.5 ±23.5 98.1 ±19.1 T= 3.449, P < 0.001* 

t(P1) T= 0.545, P = 0.587 T =1.520, P = 0.132  

t(P2) T= 0.326, P = 0.745 T =3.711, P<0.001*  

ALT (U/L) Pre – Intervention 58.1 ±9.3 59.2 ±9.2 T= 0.576, P = 0.566 

3 Months post 55.3 ±9.6 46.1 ±8.0 T= 4.962, P< 0.001* 

6 Months post 56.1 ±9.8 36.2 ±8.8 T= 10.252, P < 

0.001* 

t(P1) T=1.423, P=0.158 T=7.269, P< 0.001*  

t(P2) T=1.017, P=0.312 T =12.271, P<0.001*  

AST (U/L) Pre – Intervention 46.2 ±7.2 47.3 ±6.9 T= 0.738, P= 0.463 

3 Months post 43.4 ±7.3 34.7 ±12.4 T= 4.130, P < 0.001* 

6 Months post 44.5 ±7.4 28.7 ±11.9 T= 7.643, P < 0.001* 

t(P1) T=1.423, P=0.158 T=7.269, P<0.001*  

t(P2) T=1.017, P=0.312 T =9.203, P<0.001*  

t(P1): Pre – Intervention / 3 Months post for the group, t(P2): Pre – Intervention / 6 Months post for the group, 

t(P3): between intervention and control at current phase 

*Significant at p<0.05       

HDL- c: High Density lipoprotein- cholesterol;  FBG:  fasting Blood Glucose;   ALT:  Alanine  

Aminotransferase;  AST:  Aspartate  Aminotransferase 

 

 

 

 

Figure (1): Comparison of fatty liver grades between the control and intervention groups pre and post-program 

implementation (n=92). 

 
Fatty Liver Grades 

   

4. Discussion 

Adopting a healthy lifestyle, which includes dietary 

adjustments, regular physical exercise, and weight 

reduction represents the most effective strategies that 

should be clinically prescribed and implemented 

together as the initial approach to prevent and treat 

NAFLD (Ahmed et al., 2019). In this context, our 

research was designed to investigate the impact of 

lifestyle intervention program on the clinical profile of 

patients with NAFLD, providing valuable insights into 
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non-pharmacological approaches to manage this 

prevalent condition. 

The present study found that the largest proportion 

of participants in the two groups were in their fourth 

decade of life, specifically between the ages of forty 

and fifty. The mean age of the control group was 

approximately forty-five and a half years, while the 

intervention group had a mean age of around forty-six 

and a half years. Males were more common in the study 

sample. Additionally, more than half of both groups 

had a secondary level of education and around three-

fourths of the individuals in both the control and 

intervention groups were from rural areas. 

This finding is in agreement with Farag et al. 

(2018), who found that the largest proportion of the 

study group was between the ages of forty and forty-

nine, with a mean age of approximately forty-seven 

years. Similarly, Gelli et al. (2017) reported a mean 

age of about forty-seven and a half years for their study 

group, with males being predominant compared to 

females in the studied sample. Furthermore, this result 

aligns with Mobasheri et al. (2022), who noted that 

approximately half of study sample was high school 

diploma, while this result contradicts the result of 

Katsagoni et al. (2018), who noted that most of the 

studied participants were residing at urban areas.  

Several studies including those from western 

countries have reported that a notable proportion of 

NAFLD patients ranging from approximately half to 

up to two-thirds are asymptomatic (Farag et al., 2018). 

Similarly, Sharma and Arora (2020) noted that most 

individuals with NAFLD are often asymptomatic or 

present with non-specific symptoms prior to diagnosis, 

with common presenting symptoms including fatigue, 

right upper abdominal discomfort, bloating, irregular 

bowel habits, and disrupted sleep patterns. In line with 

this, over half of the participants in both groups of our 

study were asymptomatic. However, some individuals 

reported non-specific symptoms such as weakness, 

fatigue, abdominal discomfort, bloating, and acidity, 

which are consistent with the existing literature. 

Nonalcoholic fatty liver disease (NAFLD) is often 

linked with other conditions such as diabetes, 

dyslipidemia, obesity, high blood pressure, and 

metabolic syndrome (Almomani et al., 2022; 

Manikat et al., 2023). In the present study, both the 

control and intervention groups shared similar 

characteristics, with the majority of participants being 

overweight or obese and had dyslipidemia. 

Additionally, nearly half of them had diabetes and 

hypertension. 

The current study demonstrated that approximately 

half of the patients in both groups were using 

antidiabetic and antihypertensive medications. 

Additionally, more than one quarter of both groups 

were taking antihyperlipidemic drugs. This finding 

aligns with Elwakil et al. (2021), who noted that 

around half of the participants in their study were 

taking antidiabetic medications. Additionally, Eckard 

et al. (2013) reported that about one third of the 

participants were taking cholesterol-lowering 

medication. These findings can be clarified by the 

recognition that NAFLD is a hepatic aspect of 

metabolic syndrome. As a result, treatment modalities 

and management strategies for NAFLD typically focus 

on improving the components of this syndrome and 

managing conditions like type 2 diabetes which are 

commonly linked with NAFLD. 

Smoking is a recognized risk factor for various 

health problems. A meta-analysis and systematic 

review by Akhavan Rezayat et al. (2018) revealed a 

significant link between smoking and NAFLD. In the 

current study, approximately half of both the control 

and intervention groups were smoking. This result 

aligns with the findings of Mansour-Ghanaei et al. 

(2019), who observed that about half of NAFLD 

subjects in their study were smoking. 

The current study found that most of the individuals 

in the two groups had no family history of NAFLD. 

This finding aligns with Chalasani et al. (2018), who 

mentioned that although NAFLD has a genetic 

component, there is not enough confirmation of 

heritability. 

In terms of the clinical profile of the study subjects, 

our study demonstrated a significant improvement 

among patients in the intervention group when 

compared to those in the control group at six months 

following the intervention.  Specifically, a significant 

reduction was found in anthropometric measures like 

BMI and WC. Furthermore, blood pressure 

measurements, both systolic (SBP) and diastolic (DBP), 

also showed significant reduction. These 

improvements suggest that the intervention had a 

positive effect on the body composition as well as 

cardiovascular health. 

In this context, our results align with a research 

done by Sun et al. (2012), which evaluated the 

influence of the lifestyle modification intervention on 

NAFLD, the findings showed a notable improvement 

in weight, BMI, and WC in the lifestyle group 

compared to those in the control group following the 

intervention. Additionally, these findings are 

consistent with Moneim et al. (2018), who noted that 

proper nutritional counseling based on the 

Mediterranean diet and different exercise 

recommendations for NAFLD patients was found to be 

linked with significant improvement in waist 

circumference (WC), blood pressure (BP), and other 

clinical parameters.  

In contrast, our results contradict the findings of 

George et al. (2022), who found that in the dietary 
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intervention group, weight, BMI and WC did not show 

significant differences from pre- to post- intervention. 

The findings of this study demonstrated a 

significant improvement in lipid profile (Triglycerides 

and HDL-c), fasting blood glucose (FBG) and liver 

enzymes (ALT & AST) in the intervention group as 

compared to the control group following the 

intervention. These outcomes demonstrate the 

beneficial effect of the intervention on both metabolic 

health and liver function, suggesting a comprehensive 

benefit for patients.  

These findings align with those of Gelli et al. 

(2017), who concluded that the Mediterranean diet 

(MedDiet), along with a more active lifestyle could be 

a safe and effective approach for decreasing the 

severity of NAFLD. Their study demonstrated 

significant improvements in several key parameters 

such as lipid profile (Triglycerides, HDL, total 

Cholesterol, and LDL), serum glucose, liver enzymes 

(ALT & AST), and other clinical markers from the 

baseline to the end of the study.  

Additionally, these findings are in agreement with 

Abdelbasset et al. (2020), who aimed to evaluate the 

impact of moderate intensity aerobic exercise on obese 

diabetic patients with NAFLD, it revealed that the 

aerobic exercise group exhibited a significant 

improvements in several key health parameters 

including serum triglycerides, HDLs, LDLs, total 

cholesterol, HbA1c, HOMA-IR, alanine transaminases 

(ALT), visceral fat, and BMI, while the control group 

demonstrated a non-significant changes. Furthermore a 

notable difference was observed between both groups. 

The current study's findings exhibited a significant 

improvement in fatty liver grades (steatosis grades) in 

the intervention group compared to the control group 

at six months following the intervention. These results 

are consistent with those of Nourian et al. (2020), who 

investigated the impact of lifestyle modifications on 

NAFLD. Their study revealed significant 

improvements in ultrasonographic findings for the 

intervention group compared to the control group, with 

significant statistical differences between both groups. 

Similarly, a study performed by Kantartzis et al. 

(2009), wherein lifestyle intervention was 

implemented for NAFLD patients, which included ten 

sessions with a dietitian and three hours of moderate 

intensity physical exercise each week. The findings 

revealed a marked decrease in both body fat and liver 

fat, along with an improvement in fitness levels.  By 

the end of the intervention, NAFL had resolved in 

twenty of the patients.  

In conclusion, from the researcher's viewpoint, the 

consistency observed in these results may be attributed 

to the patients' better adherence to lifestyle 

modifications (dietary changes combined with physical 

activity), along with their strong desire to lose weight. 

These results highlight the significant role of lifestyle 

interventions in improving the clinical profile of 

NAFLD patients particularly in terms of improving 

metabolic health and liver function. Moreover, this 

commitment led to significant improvements in 

steatosis grades. Additionally, the positive outcomes of 

such interventions emphasize their potential as an 

effective strategy for managing conditions like 

nonalcoholic fatty liver disease (NAFLD). 

  

Conclusion 

      Based on the outcomes of this study, we can 

conclude that the implementation of the lifestyle 

intervention program was beneficial in improving the 

clinical profile (anthropometrics, blood pressure, lipid 

profile, blood glucose, liver enzymes, and fatty liver 

grades) in patient with NAFLD. 

 

 Recommendations 

      According to the study's findings, the following 

recommendations are proposed:  

- Intensive assessment of high risk population followed 

by health education targeting lifestyle changes should 

be one of the priorities to prevent NAFLD. 

- Further health educational programs for NAFLD 

patients should be conducted to improve their clinical 

profile.  

- Future research in different centers should be done 

with long-term follow-up to ensure a more effective 

intervention. 

 

Acknowledgments 

    We would like to express our gratitude to all the 

staff at the outpatient clinics of Al-Azhar University 

Hospital, as well as the participants who kindly took 

part in the study for their valuable help in completing 

this work. 

 

References 

1. Abdelbasset, W. K., Elsayed, S. H., Nambi, G., 

Alrawaili, S. M., Elnegamy, T. E., Khalil, M. A., 

& Kamel, D. M. (2020). Effect of Moderate‐

Intensity Aerobic Exercise on Hepatic Fat 

Content and Visceral Lipids in Hepatic Patients 

with Diabesity: A Single‐Blinded Randomised 

Controlled Trial. Evidence‐Based 

Complementary and Alternative Medicine, 

2020(1), 1923575. 

2. Ahmed, I. A., Mikail, M. A., Mustafa, M. R., 

Ibrahim, M., & Othman, R. (2019). Lifestyle 

interventions for non-alcoholic fatty liver 

disease. Saudi journal of biological 

sciences, 26(7), 1519-1524. 

3. Akhavan Rezayat, A., Dadgar Moghadam, M., 

Ghasemi Nour, M., Shirazinia, M., Ghodsi, H., 

Rouhbakhsh Zahmatkesh, M. R., & Akhavan 

http://www.sciencepub.net/nature


Nature and Science 2025;23(3)                       http://www.sciencepub.net/nature        NSJ 

  

49 

Rezayat, K. (2018). Association between 

smoking and non-alcoholic fatty liver disease: a 

systematic review and meta-analysis. SAGE open 

medicine, 6, 2050312117745223. 

4. Almomani, A., Hitawala, A. A., Kumar, P., 

Alqaisi, S., Alshaikh, D., Alkhayyat, M., & Asaad, 

I. (2022). Prevalence of hypothyroidism and 

effect of thyroid hormone replacement therapy in 

patients with non-alcoholic fatty liver disease: A 

population-based study. World Journal of 

Hepatology, 14(3), 551. 

5. American Diabetes Association Professional 

Practice Committee, & American Diabetes 

Association Professional Practice Committee: 

(2022). Classification and diagnosis of diabetes: 

Standards of Medical Care in Diabetes—2022. 

Diabetes care, 45(Supplement_1), S17-S38. 

6. Arora, C., Malhotra, A., Ranjan, P., Singh, V., 

Singh, N., Shalimar, & Vikram, N. K. (2022). 

Effect of intensive weight-loss intervention on 

metabolic, ultrasound and anthropometric 

parameters among patients with obesity and non-

alcoholic fatty liver disease: an RCT. European 

Journal of Clinical Nutrition, 76(9), 1332-1338. 

7. Chalasani, N., Younossi, Z., Lavine, J. E., 

Charlton, M., Cusi, K., Rinella, M., ... & Sanyal, 

A. J. (2018). The diagnosis and management of 

nonalcoholic fatty liver disease: practice guidance 

from the American Association for the Study of 

Liver Diseases. Hepatology, 67(1), 328-357. 

8. Eckard, C., Cole, R., Lockwood, J., Torres, D. M., 

Williams, C. D., Shaw, J. C., & Harrison, S. A. 

(2013). Prospective histopathologic evaluation of 

lifestyle modification in nonalcoholic fatty liver 

disease: a randomized trial. Therapeutic advances 

in gastroenterology, 6(4), 249-259.  

9. Eletreby, R., Abdellatif, Z., Gaber, Y., Ramadan, 

A., Ahmad, N., Khattab, H., ... & Saad, Y. (2021). 

Validity of routine biochemical and ultrasound 

scores for prediction of hepatic fibrosis and 

steatosis in NAFLD. Egyptian Liver Journal, 11, 

1-10. 

10. Elwakil, R., Mansy, A. E. S., Shaheen, S. M., 

Barakat, A., Abou-Seada, N. M. N., & El 

Hamamsy, M. (2021). Efficacy of adjuvant 

phosphatidylcholine in the management of 

egyptian patients with non alcoholic fatty liver 

disease (NAFLD). Medical & Clinical Research, 

6(8), 669-677. 

11. Farag, K., Mohamed, R., Mohamed, S., 

Mamdouh, M., & Wafeek, I. (2018). Study of 

lipid profile in different grades of non-alcoholic 

fatty liver disease. 

12. Fouad, Y., Esmat, G., Elwakil, R., Zakaria, S., 

Yosry, A., Waked, I., ... & Nafady, S. (2022). The 

egyptian clinical practice guidelines for the 

diagnosis and management of metabolic 

associated fatty liver disease. Saudi Journal of 

Gastroenterology, 28(1), 3-20. 

13. Gelli, C., Tarocchi, M., Abenavoli, L., Di Renzo, 

L., Galli, A., & De Lorenzo, A. (2017). Effect of 

a counseling-supported treatment with the 

Mediterranean diet and physical activity on the 

severity of the non-alcoholic fatty liver disease. 

World journal of gastroenterology, 23(17), 3150. 

14. George, E. S., Reddy, A., Nicoll, A. J., Ryan, M. 

C., Itsiopoulos, C., Abbott, G., & Tierney, A. C. 

(2022). Impact of a Mediterranean diet on hepatic 

and metabolic outcomes in non‐alcoholic fatty 

liver disease: The MEDINA randomised 

controlled trial. Liver International, 42(6), 1308-

1322 

15. Godoy-Matos, A. F., Silva Júnior, W. S., & 

Valerio, C. M. (2020). NAFLD as a continuum: 

from obesity to metabolic syndrome and 

diabetes. Diabetology & metabolic syndrome, 12, 

1-20. 

16. Jareena, S., Hafeezunnisa, S., Thalla, S., & 

Kantamneni, P. (2019). Areview study on clinical 

profile of nonalcoholic fatty liver (NAFLD).  

17. Kantartzis, K., Thamer, C., Peter, A., Machann, J., 

Schick, F., Schraml, C., ... & Stefan, N. (2009). 

High cardiorespiratory fitness is an independent 

predictor of the reduction in liver fat during a 

lifestyle intervention in non-alcoholic fatty liver 

disease. Gut, 58(9), 1281-1288.  

18. Katsagoni, C. N., Papatheodoridis, G. V., 

Ioannidou, P., Deutsch, M., Alexopoulou, A., 

Papadopoulos, N., ... & Kontogianni, M. D. 

(2018). Improvements in clinical characteristics 

of patients with non-alcoholic fatty liver disease, 

after an intervention based on the Mediterranean 

lifestyle: a randomised controlled clinical trial. 

British Journal of Nutrition, 120(2), 164-175 

19. Kumar, R., Priyadarshi, R. N., & Anand, U. 

(2020). Non-alcoholic fatty liver disease: growing 

burden, adverse outcomes and 

associations. Journal of Clinical and 

Translational Hepatology, 8(1), 76. 

20. Manikat, R., Nguyen, M. H., Nguyen, M. H., & 

MAS, A. (2023). NAFLD and Non-Liver 

Comorbidities. Clinical and Molecular 

Hepatology. 

21. Mansour-Ghanaei, R., Mansour-Ghanaei, F., 

Naghipour, M., & Joukar, F. (2019). Biochemical 

markers and lipid profile in nonalcoholic fatty 

liver disease patients in the PERSIAN Guilan 

cohort study (PGCS), Iran. Journal of Family 

Medicine and Primary Care, 8(3), 923-928. 

22. Mantovani, A., Scorletti, E., Mosca, A., Alisi, A., 

Byrne, C. D., & Targher, G. (2020). 

Complications, morbidity and mortality of 

http://www.sciencepub.net/nature


Nature and Science 2025;23(3)                       http://www.sciencepub.net/nature        NSJ 

  

50 

nonalcoholic fatty liver disease. Metabolism, 111, 

154170. 

23. Mobasheri, N., Ghahremani, L., Fallahzadeh 

Abarghooee, E., & Hassanzadeh, J. (2022). 

Lifestyle intervention for patients with 

nonalcoholic fatty liver disease: a randomized 

clinical trial based on the theory of planned 

behavior. BioMed research international, 2022(1), 

3465980. 

24. Moneim, A., Tayel, D., Zeid, A., Darwish, O., 

Matrawy, K., & Eid, M. (2018): Dietary 

Intervention in Clinical Improvement of NFL 

Patients. World Journal of Nutrition and Health, 

6(1), 11-22.  

25. Muhammad, A. (2019). Non-Alcoholic Fatty 

Liver Disease, an Overview. Integrative Medicine: 

A Clinician's Journal, 18(2). 

26. National Cholesterol Education Program (NCEP): 

Expert Panel on Detection and Treatment of High 

Blood Cholesterol in Adults (2002). Third Report 

of the National Cholesterol Education Program 

(NCEP) Expert Panel on Detection, Evaluation, 

and Treatment of High Blood Cholesterol in 

Adults (Adult Treatment Panel III) final report. 

Circulation 106, 3143–3421 

27. Nourian, M., Askari, G., Golshiri, P., Miraghajani, 

M., Shokri, S., & Arab, A. (2020). Effect of 

lifestyle modification education based on health 

belief model in overweight/obese patients with 

non-alcoholic fatty liver disease: A parallel 

randomized controlled clinical trial. Clinical 

Nutrition ESPEN, 38, 236-241. 

28. Pande, A., & Pande, V. (2017). Clinical profile of 

patients with non-alcoholic fatty liver disease and 

its association with metabolic syndrome. Int J 

Adv Med, 4(4), 1111-1116. 

29. Paul, J., Venugopal, R. V., Peter, L., Hussain, S., 

Naresh Kumar Shetty, K., & Shetti, M. P. (2018). 

Effects of lifestyle modification on liver enzyme 

and Fibroscan in Indian patients with non-

alcoholic fatty liver disease. Gastroenterology 

report, 6(1), 49-53. 

30. Prasun, P., Ginevic, I., & Oishi, K. (2021). 

Mitochondrial dysfunction in nonalcoholic fatty 

liver disease and alcohol related liver disease. 

Translational gastroenterology and hepatology, 6. 

31. Semmler, G., Datz, C., Reiberger, T., & Trauner, 

M. (2021). Diet and exercise in NAFLD/NASH: 

beyond the obvious. Liver International, 41(10), 

2249-2268 

32. Sharma, P., & Arora, A. (2020). Clinical 

presentation of alcoholic liver disease and non-

alcoholic fatty liver disease: spectrum and 

diagnosis. Translational gastroenterology and 

hepatology, 5. 

33. Spooner, M. H., & Jump, D. B. (2019). Omega-3 

fatty acids and nonalcoholic fatty liver disease in 

adults and children: where do we stand?. Current 

Opinion in Clinical Nutrition & Metabolic Care, 

22(2), 103-110. 

34. Sun, W. H., Song, M. Q., Jiang, C. Q., Xin, Y. N., 

Ma, J. L., Liu, Y. X., ... & Meng, L. F. (2012). 

Lifestyle intervention in non-alcoholic fatty liver 

disease in Chengyang District, Qingdao, China. 

World Journal of Hepatology, 4(7), 224. 

35. Teng, M. L., Ng, C. H., Huang, D. Q., Chan, K. 

E., Tan, D. J., Lim, W. H., ... & Muthiah, M. D. 

(2022). Global Incidence and Prevalence of Non-

alcoholic Fatty Liver Disease. Clinical and 

Molecular Hepatology. 

36. Thomas, J. A., Acharya, S., Shukla, S., Thomas, 

J. J., Pratapa, S. K., & Hulkoti, V. (2020). Non 

alcoholic fatty liver disease (NAFLD) in 

metabolic syndrome (Mets)—a case control study. 

Med Sci, 24(103), 1490-1499. 

37. Tincopa, M. A., Lyden, A., Wong, J., Jackson, E. 

A., Richardson, C., & Lok, A. S. (2022). Impact 

of a pilot structured mobile technology based 

lifestyle intervention for patients with 

nonalcoholic fatty liver disease. Digestive 

Diseases and Sciences, 67(2), 481-491.  

38. World Health Organization. (2000). Obesity: 

preventing and managing the global epidemic: 

report of a WHO consultation. 

39. Younossi, Z. M. (2019). Non-alcoholic fatty liver 

disease–a global public health perspective. 

Journal of hepatology, 70(3), 531-544. 

40. Younossi, Z. M., Corey, K. E., & Lim, J. K. 

(2021). AGA clinical practice update on lifestyle 

modification using diet and exercise to achieve 

weight loss in the management of nonalcoholic 

fatty liver disease: expert review. 

Gastroenterology, 160(3), 912-918. 

 

 

2/11/2025 

http://www.sciencepub.net/nature

