
R. and R. ﻿
Bulletin of Faculty of Physical Therapy            (2024) 29:3  
https://doi.org/10.1186/s43161-023-00164-5

REVIEW Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Bulletin of Faculty 
of Physical Therapy

“Anthropometric measurements 
and exercise interventions in non‑alcoholic fatty 
liver disease patients”: a literature review
Sedhunivas R.1*    and Chandramohan R.1 

Abstract 

Background  Obesity accompanied by visceral fat accumulation is an essential disease background of non-alco-
holic fatty liver disease (NAFLD). Obesity is a key factor and is also directly related to alterations in anthropometric 
measurements. It has been demonstrated that exercise intervention is the mainstay treatment for NAFLD patients. 
Therefore, this research investigates a literature review on anthropometric measurements and exercise interventions 
given to patients with NAFLD.

Objectives  To conduct a literature review on the effectiveness of exercise interventions over the anthropometric 
measurements among non-alcoholic fatty liver disease patients.

Methodology  Based on available clinical evidence, a literature review will be performed. We identified 21 rand-
omized controlled trials (RCTs) that will be analyzed further.

Results  According to the results of the investigation, there was not much of a difference in the anthropometric 
changes that were found as a result of the various exercise regimens on NAFLD patients.

Conclusion  Even though there were significant changes in fat parameters such as lipid tests and other outcome 
measures, there were no immediate significant changes in anthropometric measurements as a consequence 
of the NAFLD exercise intervention.
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Introduction
The buildup of fat in the hepatocyte cells is the defining 
characteristic of non-alcoholic fatty liver disease. This 
characteristic occurs in the absence of any significant 
consumption of alcohol. It begins as basic steatosis, and 
then gradually advances to steatoheptatitis, and finally, in 
its later stages, it leads to cirrhosis (liver failure). Global 
prevalence, primarily in Western countries, is estimated 
to be between 20 and 30%, and there has been an uptick 
in reported cases among Indians [1].

Patients with type 2 diabetes were shown to experience 
significant changes in their body fat distribution, insulin 
sensitivity, and glycemic control when they participated 
in exercise training [2].

Dietary restriction, behavioral modifications, and mod-
est weight loss are the primary components of the treat-
ment plan that doctors propose for NAFLD patients. The 
incorporation of physical activity as a primary focus of 
treatment is an idea that is being considered for further 
development in the future. Exercise training has been 
shown to stimulate the muscle fiber and metabolism pro-
cess; provided that the training is performed correctly, 
one can anticipate a reduction in the amount of adipose 
tissue [3].
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Anthropometry is one of the inexpensive methods, 
easy to carry equipment, and non-invasive methods 
that are used all over the world to measure various 
aspects of the human body. The combination of an 
individual’s height and weight, sometimes known as 
the body mass index (BMI), is widely regarded as the 
most reliable evaluation tool for determining an adult’s 
nutritional health. This method is not only cost-effec-
tive but also straightforward, possesses higher levels of 
precision, and is generally recognized. The body mass 
index (BMI) is a measure that is not only affordable 
and straightforward but also has demonstrated efficacy. 
The body mass index (BMI) is a non-invasive, conveni-
ent technique for assessing children’s weight status and 
helping to identify them as either underweight, over-
weight, or obese within the population [4].

The prevalence of metabolic syndrome, in conjunc-
tion with an increase in NAFLD, has been observed 
to be on an upward trend. It is generally agreed that 
obesity is the single most important contributor to the 
development of NAFLD. There is a positive correlation 
between increases in body mass index (BMI) and waist-
hip circumference (WC), which is another element in 
the advancement of hepatic abnormalities. Therefore, 
they are factors that contribute to the development of 
NAFLD [5].

Body mass index (BMI), which is calculated by adding 
their height and weight together, as well as their waist 
and hip circumferences, fat mass, lean mass, visceral 
adipose tissue, and subcutaneous adipose tissue, are all 
examples of anthropometric measurements.

Several randomized controlled trial (RCT) investiga-
tions on exercise intervention and changes in hepatic 
lipids and blood lipid parameters have been undertaken. 
Anthropometric alterations were also seen in those 
patients as part of baseline features, but not to a greater 
extent in those studies (Fig. 1).

As a result, this study attempts a literature analysis on 
anthropometric parameters modified by exercise inter-
vention in the available data from 2013 to 2020. We dis-
covered 21 RCTs and essential aspects were analyzed and 
detailed as follows (Fig. 1).

Anthropometry and aerobic‑only intervention
The most important findings regarding anthropometry 
characteristics are shown in Table  1, which details the 
outcomes of aerobic exercise interventions [6].

Aerobic exercise alone was shown to be effective in 
lowering anthropometric parameters in a study con-
ducted by Gholami et  al. for a period of 1  year, which 
included three sessions per week of aerobic-only inter-
vention. The researchers came to the conclusion that 

Fig. 1  Flowchart-literature review
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weight loss, body mass index, and visceral fat mass all 
demonstrated statistically significant reduction values 
(P < 0.05).

According to the findings of a study that was car-
ried out by Zhang et  al., vigorous aerobic exercise led 
to a substantial reduction in body weight and waist-hip 
ratio, body fat mass, and other fat parameters, while 
vigorous to moderate aerobic exercise led to a signifi-
cant reduction in fat mass when compared with the 
control group [7].

Oh s et  al. reported that aerobic training in the form 
of HIAT and MICT might enhance hepatic fat more con-
siderably, but it did not alter anthropometric parameters 
like BMI and waist-hip ratio very well when training was 
administered for 12 weeks [12].

Cheng et al. conducted research on the effects of aero-
bic exercise on patients with NAFLD and discovered that 
anthropometric parameters, such as body mass index 
(BMI), fat mass, visceral adipose tissue, and subcutane-
ous adipose tissue, did not improve significantly despite 
the fact that exercise training was administered for a 
period of 9 months [9].

Aerobic exercise performed for 30–40  min per ses-
sion on an ergometer for a period of 12  weeks resulted 
in greater improvements in anthropometric factors such 
as body mass index (BMI), weight and fat mass, and body 

fat percentage; however, there were no improvements 
found in lean body mass by Kate Hallsworth et al. [10].

It was observed by Calvin Kruger and colleagues that 
there was not a significant change in anthropometric 
features when aerobic training was performed at home 
for a period of 8 weeks, primarily on an ergometer as a 
method of training [11].

After conducting research on the benefits of simple 
walking aerobic exercise for a period of 12  weeks, Oh 
et al. and his colleagues found that both body weight and 
BMI improved dramatically, along with body adiposity 
parameters [16].

According to Pretham Nath’s research, low-intensity 
aerobic activity alone can be successful in improving 
body weight and BMI factors as well as waist-hip ratio; 
however, only moderate-intensity aerobic intensity, 
such as brisk walking and jogging, can improve hepatic 
factors [13].

Aerobic training in the form of high-intensity interval 
training and moderate-intensity continuous training was 
shown to be equally efficient in improving anthropomet-
ric parameters when carried out for a period of 8 weeks 
by Abdel Bassett et al. [16].

NAFLD patients showed significant changes in 
their body mass index (BMI) after participating in 
high-intensity interval training consisting of cycle 

Table 1  Literature review on anthropometry and aerobic only intervention

Author, Year Type of article Duration of exercise Mode of aerobic exercise Conclusion

Khaoshbaten et al. [1] RCT​ 12 months 30 min of aerobic exercise in form 
of track walking

After the intervention, both BMI 
and visceral mass were found to be 
lower

Zhang et al. [7] RCT​ 8 weeks Track walking of moderate intensity When compared to exercise of a mod-
erate intensity, vigorous aerobic activity 
led to a lower body mass index (BMI) 
and waist-to-hip ratio

Oh et al. [8] RCT​ 12 weeks Ergometer training Hepatic fat decreased, but the body 
mass index and the waist to hip ratio 
didn’t change considerably

Cheng et al. [9] RCT​ 9 months Nordic brisk walking BMI,fat mass visceral adipose tissue 
failed to improve after the interventions

Kate halls worth et al. [10] RCT​ 12 weeks Cycle ergometer BMI,weight and fat mass and body fat 
percentage had a significant difference

Calvin Kruger et al. [11] RCT​ 8 weeks Ergometer training No significant improvement in anthro-
pometric measures such as BMI and fat 
mass

Oh et al. [12] RCT​ 12 weeks Track walking BMI and fat adipose content improved

Pretham nath, [13] RCT​ 6 months Low intensity track walking BMI, hepatic fat content improved 
as a result of aerobic exercise

Abdel basset et al. [14] RCT​ 8 weeks HITT and MICT Both types of training were found 
to equally improve the anthropometric 
factors

Abdelbasset et al. [15] RCT​ 8 weeks HITT ( cycle ergometer) Improvements in BMI and other anthro-
pometric features
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ergometer workouts for a period of 8 weeks, as discov-
ered by Abdelbasset et al. [14].

Anthropometry and resistance only intervention
After 3 months of resistance training, Zelber Sagi et al. 
discovered that the baseline parameters did not alter 
significantly as a result of the intervention. The body 
mass index (BMI), the waist circumference (WC), and 
the fat index parameter did not yield the expected 
change [17].

Kriti Damor et  al. found that progressive resistance 
exercise, when done for a period of 12 weeks, had a sig-
nificant decrease in waist, hip, and mid-thigh circumfer-
ences, as well as in skinfold thickness values; however, 
there was no significant change in weight or BMI; this 
indicates that muscle mass has increased, leading to a 
subsequent reduction in fat mass as a result of the inter-
vention [18].

When compared to the control group, simple resist-
ance training such as push-ups and squats for a period 
of 12  weeks was shown to significantly improve fat-free 
mass and muscle mass; however, it was unable to signifi-
cantly alter body weight or body mass index [19].

When performed for a period of 24  weeks Atsushi 
Takashi and colleagues discovered that resistance train-
ing using one’s own body weight did not alter anthropo-
metric parameters such as one’s body mass index (BMI), 
weight, or fat mass parameter [20].

Table 2 outlines the significant findings that were made 
regarding anthropometry attributes as a direct result of 
resistance’s treatments.

Anthropometry and combined aerobic and resistance 
intervention
When resistance training and aerobic exercise were com-
bined for a period of 4 months, Bacchi et al. discovered 
that the body mass index (BMI), total body fat mass, and 
visceral adipose tissue all decreased significantly when 
compared to other metrics [2].

When both combined aerobic and resistance exercise 
interventions were performed, Shamsoddini et al. came 
to the conclusion that improvements in weight, BMI, 
and waist-hip circumference were found to be more 
significant in the resistance group than in the aerobic 
group [21]. This was the case despite the fact that there 
was no improvement in subcutaneous adipose tissue 
levels.

When comparing the effects of aerobic exercise in the 
form of stationary cycling and resistance training in the 
form of gym weights for a period of 12 weeks, Brouwers 
et  al. found that there was no significant difference in 
the parameters of body weight, BMI, and waist-hip cir-
cumference. Skeletal muscle was improved by exercise 
training, but there was no change in the amount of fat 
tissue [22].

After 16 weeks of combined exercise training, Shoajee 
Moradie et al. came to the conclusion that aerobic exer-
cise, which consisted of mainly predominantly out-
door activity and simple resistance exercise, resulted 
in significant improvements in body weight and BMI, 
with the latter reducing by 3.6% overall, in addition to 
improvements in body fat parameters [23].

Improvements were identified in visceral adipose tis-
sue and lean body mass, but not in other parameters 
such as BMI or subcutaneous adipose tissue when 
combined exercise training aerobic and resistance were 
given for 12 weeks [24]. Houghton et al. said that these 
improvements were obtained when combined exercise 
training of aerobic and resistance was given.

Mohameed Ebrahim and colleagues conducted a study 
on the effects of combining aerobic exercise with resist-
ance training. They found that the subjects’ body weight 
and BMI dropped dramatically after 8 weeks of exercise, 
and they also came to the conclusion that aerobic exer-
cise is more effective than resistance training [3].

The essential components of combination interven-
tions are detailed in Table 3, which also includes infor-
mation about anthropometric characteristics.

Table 2  Literature review on anthropometry and resistance only intervention

Author, Year Type of article Duration of exercise Mode of resistance exercise Conclusion

Zelber sagi et al. [17] RCT​ 3 months Free weight resistance training BMI, waist hip ratio didn’t change 
as expected

Kriti damor et al. [18] RCT​ 12 weeks Progressive resistance training Had significant decrease in BMI, waist 
hip ratio and skin fold thickness values

Takahashi et al. [19] RCT​ 12 weeks Body weight training (push 
up and squats)

Had less improvement in terms 
of weight and BMI parameters

Sciences et al. [20] RCT​ 24 weeks Body weight training BMI, weight and fat mass parameter had 
a significant decrease
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Conclusion
This literature review examined the effects of several 
exercise interventions and training approaches on 
NAFLD patients. Only a few trials showed statistically 
significant improvements in BMI, waist-hip circum-
ference, and other noninvasive lipid markers. Most 
anthropometric indicators did not improve statistically, 
although hepatic and blood lipid measures did. There-
fore, exercise intervention takes longer to improve 
anthropometric factors, and further research on high-
intensity protocols for NAFLD patients should focus 
on both hepatic fat parameters and anthropometric 
factors.
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