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ABSTRACT 

 

Non-alcoholic fatty liver disease (NAFLD) is a global chronic liver disease that is highly correlated with 

insulin resistance and obesity. 

This review focuses on how weight reduction affects the development of non-alcoholic fatty liver disease. 

The majority of chronic liver diseases are non-alcoholic fatty liver disease (NAFLD), and as the NAFLD 

population ages, there is a growing incidence of non-alcoholic steatohepatitis (NASH) with fibrosis. Notable 

weight loss can enhance non-alcoholic fatty liver disease and non-alcoholic steatohepatitis. A balanced diet, 

regular exercise and several bariatric surgeries can help to reduce body weight and improve fibrosis, non-

alcoholic steatohepatitis and liver fat. Diets low in carbohydrates, rich in fiber, high in protein, and hypocaloric 

aid in weight loss and reduce liver fat. Additionally, exercise reduces the buildup of fat in the liver, which has 

therapeutic effects for NAFLD. This review discusses the data showing that weight loss improves NAFLD 

patients' liver outcomes. 
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INTRODUCTION 

About one-third of the general population is thought to be affected with non-alcoholic fatty liver disease 

(NAFLD), the most prevalent chronic liver disease in the world [1,2]. It covers a wide range of illnesses, 

including hepatocellular carcinoma, advanced fibrosis, end-stage liver disease, non-alcoholic fatty liver 

(NAFL), and non-alcoholic steatohepatitis (NASH) [3]. Hepatic steatosis is the defining characteristic of non-
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alcoholic fatty liver disease (NAFLD), a clinicopathological disorder that is primarily caused by alcohol and 

other specific liver damaging factors. The development of non-alcoholic fatty liver disease (NAFLD) has been 

linked to lipotoxicity, oxidative stress, endoplasmic reticulum stress, and lipid buildup, as evidenced by recent 

studies. A diagnosis of non-alcoholic fatty liver disease (NAFLD) is made when other apparent causes, such 

as excessive alcohol intake, viral hepatitis, and medications that encourage fatty changes, are eliminated [4]. 

The frequency and severity of NAFLD are rising along with obesity and diabetes, and as the population ages, 

a significant portion of NAFLD patients will develop cirrhosis and end-stage liver disease. Furthermore, 

NAFLD has a strong correlation with diabetes, chronic renal disease, and cardiovascular disease, all of which 

raise the risk of cardiovascular death [5]. For NAFLD, there aren't any authorized pharmacologic treatments 

as of yet. As a result, the suggested treatment for metabolic syndrome and NAFLD are similar in that they 

both center on changing lifestyle factors like eating habits, exercising more, and losing weight [6]. This review 

focuses on the dietary and exercise interventions on non-alcoholic fatty liver disease. 

 

NAFLD AND DIETARY INTERVENTIONS 

In line with the recommendations for metabolic syndrome, patients with NAFLD should also adopt lifestyle 

changes such as weight loss, complete calorie restriction, and increased physical exercise. In a study on weight 

loss through lifestyle modification significantly reduces features of non-alcoholic steatohepatitis conducted 

by Eduardo vilar-gomez et al, they determine the effect of a hypocaloric diet on the histologic characteristics 

of non-alcoholic steatohepatitis (NASH), 261 patients were given a 52-week lifestyle intervention that 

included a 750 kcal/day calorie deficit diet and paired liver biopsies. Subjects who lost more than 5% of their 

body weight in this study saw a larger decrease in NASH than those who lost less than 5%. Notably, only 10% 

of patients reached this level of weight loss. Subjects with > 10% weight loss all had decreases in NAS, while 

90% had resolution of NASH and 45% had regression of fibrosis [7]. In another study conducted by ruth chan 

et al, on diet-quality scores and prevalence of non-alcoholic fatty liver disease: A population study using 

proton-magnetic resonance spectroscopy. This study looked at the relationship between the prevalence of 

NAFLD and two diet-quality scores, the Mediterranean Diet Score (MDS) and the Diet Quality Index-

International (DQI-I). In cross-sectional population-based study conducted in Hong Kong between 2008 and 

2010, 465 female and 332 male apparently healthy adults who were at least 18 years old were selected through 

a population screening process. Dietary information from a food frequency questionnaire was used to compute 

DQI-I and MDS, as well as main food groups and nutrient intakes. And they concluded that better diet quality, 

as measured by a higher DQI-I and increased consumption of fruits, vegetables, and legumes, was linked to a 

lower risk of developing NAFLD in Hong Kong Chinese [8]. A prospective observational study conducted by 

anita arslanow et al, on short-term hypocaloric high fiber and high protein diet improves hepatic steatosis 

assessed by controlled attenuation parameter, here 60 individuals suffering from hepatic steatosis were 

observed while following a hypocaloric, high-protein, high-fiber diet that provided 1,000 kcal per day. They 

used established clinical-chemical assays to evaluate blood liver function tests, lipid profiles, body 

composition, and hepatic fat contents utilizing CAP during transient elastography, both at baseline and after 
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14 days. A notable decrease in CAP was noted after 14 days, going from 295 dB/m to 266 dB/m. Body weight 

dropped by 4.6% concurrently, with body fat accounting for 61.9% of the drop. Furthermore, there was a 

decrease in serum lipid concentrations, γ-GT activity, and liver stiffness [9]. In a 7-week double blinded 

randomized controlled trial by fredrik Rosqvist et al, on overfeeding polyunsaturated and saturated fat causes 

distinct effects on liver and visceral fat accumulation in humans. And they found that excess energy from 

polyunsaturated fats (PUFAs) may support lean tissue in healthy adults, while consuming SFAs encourages 

the storage of fat in the liver and viscera [10]. In a cross-sectional study conducted by jiantao ma et al, they 

investigated the cross-sectional relationship between fatty liver disease and diet soda or beverages with added 

sugar consumption in individuals from the Framingham Offspring and Third Generation cohorts. Liver 

attenuation values from computed tomography were used to characterize fatty liver disease in 2634 people. A 

simple indicator of fatty liver disease, the concentration of alanine transaminase, was assessed in 5908 

individuals. A food frequency questionnaire was used to evaluate the intake of diet soda and sugar-sweetened 

beverages. The participants were classified as either non-consumers or as drinkers of diet soda or beverages 

sweetened with sugar. They found that regular drinking of sugar-sweetened beverages was linked to an 

increased risk of fatty liver disease, especially in those who were overweight or obese. However, regular 

consumption of diet soda did not correlate with any measures of fatty liver disease [11]. 

NAFLD AND EXERCISE INTERVENTIONS 

Planned, structured, and repetitive physical activity is referred to as exercise, and its purpose is to either 

maintain or improve physical fitness [12]. Exercise reduces the buildup of fat in the liver, which has therapeutic 

effects for NAFLD. In a study conducted by min-sun kwak et al on preventive effect of sustained physical 

activity on the incidence of non-alcoholic fatty liver disease, they examined the potential impact of baseline 

PA and follow-up PA changes on incident non-alcoholic fatty liver disease. Participants who participated in 

voluntary follow-up between 2011 and 2013 (median 4.42 years) and had health examinations between 2007 

and 2008 were enrolled. NAFLD was characterized as incident NAFLD if it was present on ultrasonography 

follow-up after it was absent at baseline. At baseline and follow-up, PA was assessed using a comprehensive 

questionnaire-based metabolic equivalent, and the difference was computed at the follow-up. From the 1373 

participants, 288 (21.0%) experienced NAFLD. At baseline, total PA and leisure-time PA had an inverse 

relationship with incident NAFLD. They found that when age, gender, body mass index, smoking, 

hypertension, diabetes, and diet were taken into account, a decrease in PA at follow-up was linked to an 

increased risk of incident NAFLD [13]. Shira zelber-sagi et al, conducted a study on effect of resistance training 

on non-alcoholic fatty liver disease a randomized clinical trial. The trial was completed by thirty-three patients 

in the RT arm and thirty-one in the stretching arm. And found that hepatic fat content improves after three 

months of RT, while ferritin and body composition also show positive changes. RT might be used in addition 

to NAFLD treatment [14]. In another study by ki-chul sung et al, on effect of exercise on the development of 

new fatty liver and the resolution of existing fatty liver. Ultrasonography with a 3.5MHz probe was used to 

identify liver fat both at baseline and during the five-year follow-up. And concluded that over a five-year 

follow-up period, moderate to intense exercise is helpful in lowering the chance of developing new fatty liver 
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or increasing the resolution of existing fatty liver [15]. Christain thoma et al, conducted a systematic review on 

lifestyle interventions for the treatment of non-alcoholic fatty liver disease in adults. Found 23 studies to 

include, only six of which were randomised and seven of which included control groups. Eleven groups were 

given diet-only treatments, two groups received diet and exercise only, and 19 groups received both diet and 

exercise. Research has often demonstrated drops in liver fat and/or liver aminotransferase levels, with weight 

loss showing the highest association. After intervention, most trials also showed improvements in insulin 

sensitivity and glucose management also. Changes in lifestyle that resulted in weight loss and/or increased 

physical activity were consistently associated with decreased liver fat and improved insulin sensitivity and 

glucose management [16]. 

NAFLD AND SURGICAL INTERVENTIONS 

Numerous studies have detailed the effects of weight loss surgery, such as adjustable gastric banding (AGB), 

sleeve gastrectomy (SG), and Roux-en-Y gastric bypass (RYGB), on non-alcoholic fatty liver disease 

(NAFLD). Robert caiazzo et al, performed a comparative study on roux-en-y gastric bypass surgery versus 

adjustable gastric banding to reduce non-alcoholic fatty liver disease: a 5-year controlled longitudinal study. 

Participants included 1236 obese individuals (body mass index = 48.4±7.6 kg/m) who were enrolled for up to 

5 years following RYGB in prospective longitudinal research. And found that all NAFLD markers improved 

following surgery and improved considerably more following RYGB than following AGB, according to 

mixed model analysis [17]. 

 

            CONCLUSION 

 

In short, this review article found that non-alcoholic fatty liver disease (NAFLD) emphasizes the significant 

impact of lifestyle interventions, particularly weight loss, on improving liver health. It highlights that both 

dietary modifications and increased physical activity are crucial in reducing liver fat and enhancing insulin 

sensitivity. The findings suggest that structured weight loss programs, whether through diet alone, exercise, 

or surgical interventions, lead to marked improvements in NAFLD markers. All inclusive, this review point 

up the importance of adopting healthier lifestyle choices to manage and potentially reverse the effects of 

NAFLD effectively. 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                               © 2024 IJCRT | Volume 12, Issue 9 September 2024 | ISSN: 2320-2882 

IJCRT2409584 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f265 
 

ACKNOWLEDGEMENT 

 

Grateful to express gratitude towards JDT Islam college of pharmacy, Vellimadukunnu, Kozhikode, for 

providing access to resources and facilities for conducting this review. 

 

 

CONFLICT OF INTEREST 

There is no conflict of interest 

 

REFERENCES 

 

1. Sayiner, M., Koenig, A., Henry, L., & Younossi, Z. M. (2016). Epidemiology of non-alcoholic fatty liver 

disease and non-alcoholic steatohepatitis in the United States and the rest of the world. Clinics in Liver 

Disease, 20(2), 205–214. https://doi.org/10.1016/j.cld.2015.10.001 

2. Younossi, Z. M., Stepanova, M., Afendy, M., Fang, Y., Younossi, Y., Mir, H., & Srishord, M. (2011). 

Changes in the prevalence of the most common causes of chronic liver diseases in the United States from 

1988 to 2008. Clinical Gastroenterology and Hepatology, 9(6). https://doi.org/10.1016/j.cgh.2011.03.020  

3.  Satapathy, S., & Sanyal, A. (2015). Epidemiology and natural history of non-alcoholic fatty liver disease. Seminars 

in Liver Disease, 35(03), 221–235. https://doi.org/10.1055/s-0035-1562943  

4. Guo, X., Yin, X., Liu, Z., & Wang, J. (2022). Non-alcoholic fatty liver disease (NAFLD) pathogenesis 

and natural products for prevention and treatment. International Journal of Molecular Sciences, 23(24), 15489. 

https://doi.org/10.3390/ijms232415489  

5. Kwak, M.-S., & Kim, D. (2015). Long-term outcomes of non-alcoholic fatty liver disease. Current 

Hepatology Reports, 14(2), 69–76. https://doi.org/10.1007/s11901-015-0258-6  

6. Grundy, S. M., Cleeman, J. I., Daniels, S. R., Donato, K. A., Eckel, R. H., Franklin, B. A., Gordon, D. 

J., Krauss, R. M., Savage, P. J., Smith, S. C., Spertus, J. A., & Costa, F. (2005). Diagnosis and management 

of the metabolic syndrome. Circulation, 112(17), 2735–2752. 

https://doi.org/10.1161/circulationaha.105.169404  

7. Vilar-Gomez, E., Martinez-Perez, Y., Calzadilla-Bertot, L., Torres-Gonzalez, A., Gra-Oramas, B., 

Gonzalez-Fabian, L., Friedman, S. L., Diago, M., & Romero-Gomez, M. (2015). Weight loss through lifestyle 

modification significantly reduces features of non-alcoholic steatohepatitis. Gastroenterology, 149(2). 

https://doi.org/10.1053/j.gastro.2015.04.005  

8. Chan, R., Wong, V. W.-S., Chu, W. C.-W., Wong, G. L.-H., Li, L. S., Leung, J., Chim, A. M.-L., Yeung, 

D. K.-W., Sea, M. M.-M., Woo, J., Chan, F. K.-L., & Chan, H. L.-Y. (2015). Diet-quality scores and 

prevalence of non-alcoholic fatty liver disease: A population study using Proton-magnetic resonance 

spectroscopy. PLOS ONE, 10(9). https://doi.org/10.1371/journal.pone.0139310  

http://www.ijcrt.org/
https://doi.org/10.1016/j.cld.2015.10.001


www.ijcrt.org                                               © 2024 IJCRT | Volume 12, Issue 9 September 2024 | ISSN: 2320-2882 

IJCRT2409584 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f266 
 

9. Arslanow, A., Teutsch, M., Walle, H., Grünhage, F., Lammert, F., & Stokes, C. S. (2016). Short-term 

hypocaloric high-fiber and high-protein diet improves hepatic steatosis assessed by controlled attenuation 

parameter. Clinical and Translational Gastroenterology, 7(6). https://doi.org/10.1038/ctg.2016.28  

10. Rosqvist, F., Iggman, D., Kullberg, J., Cedernaes, J., Johansson, H.-E., Larsson, A., Johansson, L., 

Ahlström, H., Arner, P., Dahlman, I., & Risérus, U. (2014). Overfeeding polyunsaturated and saturated fat 

causes distinct effects on liver and visceral fat accumulation in humans. Diabetes, 63(7), 2356–2368. 

https://doi.org/10.2337/db13-1622  

11. Ma, J., Fox, C. S., Jacques, P. F., Speliotes, E. K., Hoffmann, U., Smith, C. E., Saltzman, E., & 

McKeown, N. M. (2015). Sugar-sweetened beverage, diet soda, and fatty liver disease in the Framingham 

Heart Study cohorts. Journal of Hepatology, 63(2), 462–469. https://doi.org/10.1016/j.jhep.2015.03.032  

12. Thompson, P. D., Buchner, D., Piña, I. L., Balady, G. J., Williams, M. A., Marcus, B. H., Berra, K., 

Blair, S. N., Costa, F., Franklin, B., Fletcher, G. F., Gordon, N. F., Pate, R. R., Rodriguez, B. L., Yancey, A. 

K., & Wenger, N. K. (2003). Exercise and physical activity in the prevention and treatment of atherosclerotic 

cardiovascular disease. Circulation, 107(24), 3109–3116. 

https://doi.org/10.1161/01.cir.0000075572.40158.77  

 

13. Kwak, M., Kim, D., Chung, G. E., Kim, W., & Kim, J. S. (2016). The preventive effect of sustained 

physical activity on incident non-alcoholic fatty liver disease. Liver International, 37(6), 919–926. 

https://doi.org/10.1111/liv.13332  

14. Zelber-Sagi, S. (2014). Effect of resistance training on non-alcoholic fatty-liver disease a randomized-

clinical trial. World Journal of Gastroenterology, 20(15), 4382. https://doi.org/10.3748/wjg.v20.i15.4382  

15. Sung, K.-C., Ryu, S., Lee, J.-Y., Kim, J.-Y., Wild, S. H., & Byrne, C. D. (2016). Effect of exercise on 

the development of new fatty liver and the resolution of existing Fatty Liver. Journal of Hepatology, 65(4), 

791–797. https://doi.org/10.1016/j.jhep.2016.05.026  

16. Thoma, C., Day, C. P., & Trenell, M. I. (2012). Lifestyle interventions for the treatment of non-alcoholic 

fatty liver disease in adults: A systematic review. Journal of Hepatology, 56(1), 255–266. 

https://doi.org/10.1016/j.jhep.2011.06.010  

17. Caiazzo, R., Lassailly, G., Leteurtre, E., Baud, G., Verkindt, H., Raverdy, V., Buob, D., Pigeyre, M., 

Mathurin, P., & Pattou, F. (2014). Roux-en-Y gastric bypass versus adjustable gastric banding to reduce 

nonalcoholic fatty liver disease. Annals of Surgery, 260(5), 893–899. 

https://doi.org/10.1097/sla.0000000000000945  

http://www.ijcrt.org/

