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OBJECTIVES

• Understanding the role of sarcopenia as a risk factor for MAFLD
• Importance of exercise as a treatment for MAFLD







METABOLIC ASSOCIATED FATTY LIVER DISEASE 
(MAFLD) AKA 
NAFLD (NON-ALCOHOLIC FATTY LIVER DISEASE)
• Prevalence: 30% of U.S. adults
• In obese, 70-90% prevalence
• Often seen with metabolic syndrome: central adiposity, insulin resistance, 

type 2 DM, dyslipidemia
• Cardiovascular disease is leading cause of death in those with MAFLD
• Those with MAFLD are at risk for NASH (nonalcoholic steatohepatitis), 

cirrhosis, and liver cancer

AASLD Practice Guidance on the clinical assessment and management of 
nonalcoholic fatty liver disease. Hepatology 77(5):p 1797-1835, May 2023.



BENEFITS OF EXERCISE IN THOSE WITH MAFLD

• Decreased liver enzymes
• Weight loss and prevention of further weight gain
• Decreased visceral fat and overall body fat%
• Decreased cholesterol 
• Decreased liver triglycerides
• Decreased liver and peripheral insulin resistance
• Decreased liver and systemic inflammation
• Decreased hypertension
• Decreased hyperglycemia
• Increased high density lipoprotein

Zhang H, He J, Pan L, Ma Z, Han C, et al. JAMA intern Med 176: 1074-
1082, 2016.
Romero-Gomez M, Zelber-Sagi S, Trenell M. J Hepatol 67: 829-846, 2017



WEIGHT LOSS

• Weight loss >5% of total body weight improves blood lipids, reduces 
inflammation, liver enzymes and triglycerides. 

• Dose response relationship between weight loss and hepatic improvement.  
7-10% recommended. 

• 10% of total body weight loss = 100% probability of improving hepatic 
steatosis.  

• Only 10% of those with MAFLD will achieve 10% weight loss goal
• 75% of those who lose significant weight will regain it

Bae J, Suh S, Park S, Rhee E, Park C, Oh K, Park S, et al. PLoS ONE 7: e46819, 2012.
Romero-Gomez M, Zelber-Sagi S, Trenell M. J Hepatol 67: 829-846, 2017



AEROBIC EXERCISE

• Moderate to vigorous intensity 45-90% VO2 max, 3-5 days/week for 30-60 
minutes (150-300 minutes/week) recommended for liver health

• Moderate exercise (45-65% VO2 max) reduces hepatic fat levels up to 43% 
and liver enzymes 29-34%

Glass O, Radia A, Kraus W, Abdlemalek M. J Funct Morphol Kinesiol 2: 35, 2017.
Keating SE, Adams LA. Exercise in NAFLD: Just do it. J Hepatol 65:671-673, 2016



EXERCISE PREVENTS HEPATIC STEATOSIS

https://www.gutnliver.org/journal/view.html?doi=10.5009/gnl220345

https://www.gutnliver.org/journal/view.html?doi=10.5009/gnl220345


EXERCISE MAKES PEOPLE HAPPY!!!

• Many studies have shown a strong correlation between physical activity and 
happiness

• Even 10 minutes of exercise/day was enough to elicit a positive response
• Physical activity, no matter type, boosts happiness (walk, run, yoga, dance, 

etc.)

14



EXERCISE IS BENEFICIAL IN MAFLD 
EVEN IN ABSENCE OF DIET
• Many studies have shown that aerobic exercise improves hepatic steatosis
• Effect of resistance exercise on MAFLD less consistent but does show 

improved muscle strength and function, as well as insulin sensitivity
• Significant correlation between changes in BMI and changes in liver fat 

content: for each 1% decrease in body weight, there is a 1% decrease in 
liver fat content 

• Improvements in liver steatosis were also reported in those who exercise, in 
absence of weight loss

• Engaging in physical activity is beneficial even when exercise goals are not 
achieved

• Exercise should be proposed to all patients with MAFLD – individualized to 
their age and health status

Machado MV. Aerobic Exercise in the Management of Metabolic Dysfunction 
Associated Fatty Liver Disease. Diabetes Metab Syndr Obes. 2021 Aug 11;14:3627-3645. 
doi: 10.2147/DMSO.S304357. PMID: 34408459; PMCID: PMC8364841.  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8364841/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8364841/


INDEPENDENT EFFECT OF EXERCISE 
ON BIOPSY-PROVEN NAFLD

• Systemic review of 9 studies in biopsy proven NAFLD
• Several studies have shown that exercise improves steatosis and may 

improve specific histological features of  NASH (fibrosis and hepatocyte 
ballooning)

• No RCT have investigated effect of exercise on key endpoints in NASH, 
including cirrhosis and liver-related mortality

• Studies have not shown sustained benefits of exercise on hepatic steatosis 
and fibrosis in NAFLD following completion of exercise interventions (Got to 
keep exercising!!!)

• Additional long-term studies needed
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10029942/
Chen G, Banini B, Do A, Lim JK. The independent effect of exercise on biopsy-proven 
non-alcoholic fatty liver disease: A systematic review. Clin Mol Hepatol. 2023 
Feb;29(Suppl):S319-S332. doi: 10.3350/cmh.2022.0366. Epub 2022 Dec 14. PMID: 
36517000; PMCID: PMC10029942.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10029942/


EFFECT OF AEROBIC EXERCISE ON 
NASH AND LIVER FIBROSIS IN PATIENTS 
WITH NAFLD
• Systematic literature review and meta-analysis of 24 studies; 18 RCTs and 6 

non-RCTs encompassing 1014 patients with NAFLD
• Outcomes based on liver transaminases, lipids, body weight, and imaging 

(MRI or TE)
• Lack of studies using liver histology as outcome
• Liver fat is decreased by aerobic exercise with concomitant decrease in liver 

enzymes
• Aerobic exercise improved cardiorespiratory fitness
• Further studies needed to determine impact of aerobic exercise on hepatic 

inflammation and fibrosis

https://www.frontiersin.org/articles/10.3389/fendo.2022.1032164/full
Front. Endocrinol., 03 November 2022. Sec. Clinical DiabetesVolume 
13 - 2022

https://www.frontiersin.org/articles/10.3389/fendo.2022.1032164/full


PERCEPTIONS OF EXERCISE & ITS 
CHALLENGES IN PATIENTS WITH NAFLD
• Surveyed 94 patients with biopsy-proven NAFLD to understand physical activity, 

sedentary behavior, self-perceived fitness, limitations to exercise, potential solutions 
to increase physical activity (PA)

• 29% reported zero weekly PA
• Late-stage NASH had significantly lower vigorous PA and lower fitness level as 

compared to early NASH
• 72% reported limitations to exercise:

• 62% cited fatigue
• 50% current or prior injury
• 49% shortness of breath

• 66% preferred personal training to increase their PA
• 63% preferred exercise over medication to treat NAFLD

Perceptions of Exercise & Its Challenges in Patients with NAFLD: A Survey-Based Study
Oliver Glass, Daniel Liu, Elizabeth Bechard, et al. Perceptions of Exercise and Its Challenges in Patients 
With Nonalcoholic Fatty Liver Disease: A Survey‐Based Study. Hepatology Communications. 2022;6(2):334-
344. doi:10.1002/hep4.1808



EXERCISE RESOURCES



EXERCISE IS MEDICINE

Visit: www.exerciseismedicine.org

http://www.exerciseismedicine.org/


ALASKA’S OMADA PROGRAM

https://health.alaska.gov/
dph/Chronic/Pages/fresh
start/loseweight/default.a
spx

https://health.alaska.gov/dph/Chronic/Pages/freshstart/loseweight/default.aspx


ANCHORAGE – SCF FITNESS CLASSES 
AT MT. MARATHON BUILDING 

Bookmark this page:
https://www.southcentralfoundatio
n.com/services/physical-therapy-
exercise/

https://www.southcentralfoundation.com/services/physical-therapy-exercise/


EXERCISE CLASSES AVAILABLE ON 
ANMC CAMPUS

For more 
information, visit:
https://www.south
centralfoundation.
com/services/physi
cal-therapy-
exercise/

https://www.southcentralfoundation.com/services/physical-therapy-exercise/


CARDIOVASCULAR ZONES



THANK YOU!!!

HOW DO YOU FIGHT MAFLD 
WHEN IT TURNS COLD AND DARK?
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