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Abstract
Introduction: Obesity and physical inactivity are independent risk factors for the 
development of nonalcoholic fatty liver disease (NAFLD). Aim of Work: To assess the 
effect of high intensity interval training compared to resistance training on blood lipid 
and hepatic enzyme concentration in women in fatty liver disease patients. Materials 
and Methods: Twenty one female patients with fatty liver disease were assigned to 
supervise high intensity interval training or resistance training for eight weeks, paired 
t test was used for statistical comparison. Results:  The results showed that both types 
of exercise improved blood lipid significantly and observed improvement in hepatic 
enzyme, but there was no significant difference between the groups after treatment. 
Conclusion: So, it can be concluded that both high intensity exercise training and 
resisted exercise training are appropriate in fatty liver disease patient. 
Key words: Fatty liver disease, High intensity interval training, Resistance training, 
blood lipid ,hepatic enzymes.
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Introduction

Non-alcoholic fatty liver disease 
(NAFLD) represents a spectrum 
from asymptomatic steatosis to 
potentially life-threatening non-
alcoholic steatohepatitis, with an 
overall prevalence of NAFLD in 
western countries of 20-30% (Harrison 
and Day, 2007) Patients with simple 
steatosis have a relatively benign ‘liver’ 
prognosis with a 1-2% risk of developing 
clinical evidence of cirrhosis over 15 to 
20 years. Patients with non-alcoholic 
steatohepatitis and fibrosis can progress 
to cirrhosis at a rate of approximately 
12% over 8 year (Day, 2006).  Once 
cirrhosis develops, patients are at 
a high risk of developing hepatic 
decompensation and of dying from a 
liver-related cause. To date, weight 
loss is the only confirmed therapy for 
the treatment of NAFLD, and lifestyle 
interventions remain the cornerstone 
of management. (Harrison and Day, 
2007).Thiozolidine therapy has shown 
promise in providing a temporary 
reduction in liver fat (Ravikumar et 
al., 2008; Bajaj et al.,2004), although 
progressive weight gain, side effects 
and cost have prevented them from 

being used in routine care. Lifestyle 
interventions have been shown to 
reduce markers of liver lipid and 
metabolic control (Kantartzis et al., 
2008, St George et al., 2009, Promrat 
et al., 2010) in addition to reducing 
intrahepatic lipid (IHL) (Goodpaster et 
al., 2003, Oza et al., 2009, Shah et al., 
2009, Finucane et al., 2010). However, 
weight loss is difficult to achieve and 
sustain. Physical activity and exercise in 
NAFLD management could potentially 
be effective in decreasing IHL. Cross-
sectional studies have shown that higher 
levels of physical activity are associated 
with lower levels of IHL (Perseghin et 
al., 2007, Zelber-Sagi et al., 2008).

Aim of Work: To assess the effect of 
high intensity interval training compared 
to resistance training on blood lipid and 
hepatic enzyme concentration in fatty 
liver disease patients.

Materials and Methods

- Place and duration of study: The 
study was carried in the Fitness and 
Rehabilitation Unit, Kasr Al-Aini 
Hospital, Cairo University.

- Study sample: Twenty one fatty liver 
female patients from Kasr EL Aini 
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out clinic between May 2012 to 
January 2015- were enrolled in the 
study.

- Inclusion Criteria were: (a) Age is 
from 40-55 years old. (b) Diagnosed 
as chronic liver diseases patient 
by sonography. (c) A written 
informed consent from the patients 
to participate in the study. (d) All 
patients under medical control. 

-Exclusion Criteria were: if they had 
cardiovascular disease, physical 
disability, musculoskeletal disease, 
renal or hormonal diseases, smokers 
and pregnant women.

- Study methods: Patients’ baseline 
characteristics, including body 
weight, body mass index( BMI), 
were collected .Then, we divided 
the patients into either high intensity 
interval training or resistive training 
program .The subjects were divided 
into two equal groups: the first 
group (A) received aerobic exercise 
training; the second group (B) 
received resisted exercise training 
three times a week for eight weeks. 

Chemical analysis

A blood sample after fasting for 

18 h was taken from each patient for: 
(a) Measuring of alanine and aspartate 
aminotransferase (ALT & AST). (b) 
Measuring of triglycerides (TG), high-
density lipoproteins (HDL), low-density 
lipoproteins (LDL) and cholesterol 
(CHOL).

Exercise training

The high-intensity interval training 
( HIIT) group carried out a 7 min warm-
up period at an intensity corresponding 
to 65–75% of HRmax (Maximum Heart 
rate will determined as ( MHR=220 – 
age) (Robergs and Landwehr, 2002), 
before uphill treadmill walking for 
4 intervals of 4 min at 85–90% of 
HRmaxk with 3 minutes active recovery 
at 65–75% of HRmax, in between, and 
a 3 min cool-down period (Tjonna et 
al.,2009). All patients were exercising 
using a heart rate monitoring device 
(fingertip oximeter), and the speed & 
the inclination of the treadmill were 
continually adjusted to ensure that all 
patients were exercising at the desired 
heart rate range.

The total duration was 20-38 minute 
and frequency was 3 times / week (day 
after day). If they experience any chest 
pain or breathing difficulties during the 
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HIIT workout, cool down immediately 
done. If the heart rate does not drop 
back down to about 70% of the max 
during recovery intervals, we may need 
to shorten the work intervals and/or 
lengthen the recovery intervals.

Resistive exercises included the 
following: The program consisted 
of eight exercises: biceps curl; calf 
raise; triceps press; chest press; seated 
hamstrings curl; shoulder press; leg 
extension and lateral pull down. Each 
session lasted between 45 and 60 min 
and consisted of a 10 min warm-up at 
approximately 60% maximum heart 
rate on a cycle ergometer, and followed 
by resistance exercise done as a circuit, 
ending with a repeat of the warm-up 
described. The one repetition maximum 
was measure at baseline and following 
the intervention. Initially, participants 
do two circuits using 50% of their one 
repetition maximum, progressing to 

three circuits, using a minimum 70% of 
their one repetition maximum by week 
seven.  Participants will encouraged to 
increase the resistance used each week 
when possible.

Statistical analysis 

All mean values obtained before and 
after three months in both groups were 
compared using the paired ‘‘t’’ test. An 
independent ‘‘t’’ test was used for the 
comparison between the two groups (P 
< 0.05).  

Consent:

Authors declare that a verbal 
consent was taken from the studied 
group before making the study.

Ethical approval

The Ethical Committee of Faculty 
of Physical Therapy approved the study 
protocol.
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Results

Table (1) Baseline subjects characteristics

Variables Group A Group B P-value

Age (Years) 46.33±4.96 45.55±4.43 0.693

Height (cm) 161.58±8.07 157.45±3.50 0.133

BW (Kg) 105.92 ±13.91 107.91 ±13.98 0.736

BMI (Kg/m2) 40.53 ±4.06 43.51 ±5.36 0.145

Serum Cholesterol (mg/dl) 234.08 ±26.91 217.36 ±32.08 0.189

Serum TG (mg/dl) 176.17 ±47.61 185.55 ±73.59 0.718

Serum LDL(mg/dl) 172.00 ±47.34 142.22 ±27.60 0.083

AST (U/ml) 40.25 ±34.52 36.27 ±14.47 0.727

ALT (U/ml) 36.92 ±22.13 40.00 ±16.84 0.713

All data are expressed as means & standard deviations. Paired t-test, (P≤0.05) was used. BW= 

Body weight, BMI= Body mass index, TG= Triglycerides, LDL= low density lipoproteins, AST= 

aspartate aminotransferase, ALT = alanine aminotransferase . 

Table (1) shows that there is   no significant difference in the demographic , 
clinical data  and chemical  analysis between high intensity interval training and 
resistive training program.
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Table (2) Mean value and significance in group A before and after treatment.

Variable
Group A

Pre Post P-Value % of change

BW (Kg) 105.92 ±13.91 91.83 ±10.15 0.0001* $13.30%

BMI (Kg/m2) 40.52 ±4.06 35.38 ±3.28 0.0001* $12.71%

 Serum
Cholesterol(mg/dl) 234.08 ±26.91 181.58 ±22.11 0.0001* $22.21%

Serum TG (mg/dl) 176.17 ±47.61 134.92 ±27.26  0.002* $23.42%

Serum LDL (mg/dl) 172.00 ±47.34 129.08 ±25.99 0.0001* $24.95%

AST (U/ml) 40.25 ±34.52 29.00 ±10.25  0.219 $27.95%

ALT (U/ml) 36.92 ±22.13 28.08 ±12.17  0.127 $23.94%

All data are expressed as means & standard deviations. Paired t-test, (P≤0.05) was used. BW= 

Body weight, BMI=Body mass index, TG= Triglycerides, LDL= low density lipoproteins, AST= 

aspartate aminotransferase, ALT = alanine aminotransferase

*: Significant.

Table (2) shows statistically significant decrease in blood lipids, weight and 
BMI, while the decrease in liver enzymes is not significant in high intensity interval 
training group. 

The study involved twenty one fatty liver female patients with aged from 40 to 
55 years. The subjects were divided into two groups: the first group received high 
intensity interval training. (n=12), the second group (B) received resisted exercise 
training (n= 9) three times a week for eight weeks in order to compare the  effect of 
HITT and resisted exercise on in fatty liver patients. 
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Table (3) Mean value and significance in group B before and after treatment

Variable

Group B

Pre Post P-
Value % of change

BW (Kg) 107.91 ±13.98 99.18 ±12.6 0.001* $8.09 %

BMI (Kg/m2) 43.51 ±5.36 40.01 ±5.00 0.0001* $8.04%

 Serum Cholesterol
(mg/dl) 217.36 ±32.08 195.73 ±23.45 0.003* $9.96%

Serum TG (mg/dl) 185.55 ±73.59 154.09 ±52.92 0.004* $16.95%

Serum LDL (mg/dl) 142.22 ±27.60 128.82 ±24.66 0.024* $9.42%

AST (U/ml) 36.27 ±14.47 31.55 ±7.80  0.141 $13.01%

ALT (U/ml) 40.00 ±16.84 33.91 ±10.09  0.136 $15.22%

All data are expressed as means & standard deviations. Paired t-test, (P≤0.05) was used. BW= 

Body weight, BMI=Body mass index, TG= Triglycerides, LDL= low density lipoproteins, AST= 

aspartate aminotransferase, ALT = alanine aminotransferase

*: Significant.

Table (3) shows that there is a statistically significant difference in all the 
parameters before and after resisted exercise training except for AST and ALT.



Badr NM et al.,78

Table (4)  Mean value and significance between group A and B.

Variable Group A(Post) Group B(Post) P-value

BW (Kg) 91.83 ±10.15 99.18 ±12.6 0.137

BMI (Kg/m2) 35.38 ±3.28 40.01 ±5.00 0.015*

Serum Cholesterol (mg/dl) 181.58 ±22.11 195.73 ±23.45 0.152

Serum TG (mg/dl) 134.92 ±27.26 154.09 ±52.92 0.281

Serum LDL (mg/dl) 129.08 ±25.99 128.82 ±24.66 0.980

AST (U/ml) 29.00 ±10.25 31.55 ±7.80 0.513

ALT (U/ml) 28.08 ±12.17 33.91 ±10.09 0.228

All data are expressed as means & standard deviations. Paired t-test, (P≤0.05) was used. BW= 

Body weight, BMI= Body mass index, TG= Triglycerides, LDL= low density lipoproteins, AST= 

aspartate aminotransferase, ALT = alanine aminotransferase 

*: Significant.

Table (4) shows that there is no significant difference between the groups after 
training. However; the HIIT group seemed to have better percent of change.
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Discussion

There has been only limited 
research on the effects of exercise 
as the sole intervention intrahepatic 
lipid in individuals with fatty liver 
diseases. The aim of this study was to 
compare changes in body weight, body 
mass index, ALT, AST, s. LDL, and 
cholesterol after high intensity interval 
training and resistance exercise training 
in fatty liver patients. The mean values 
of BW, BMI, ALT, AST, s. LDL, and 
cholesterol were significantly decreased 
in both group A and group B. Also, there 
was no significant difference between 
the groups after treatment. While the 
percent of change in HIIT group was 
better than it in resistance group.

Resistance exercise provides an 
alternative to aerobic exercise; it 
improves muscular strength, muscle 
mass and metabolic control, safely and 
effectively, in vulnerable populations 
independent of weight loss (Larose et 
al., 2010). It places less of a demand on 
the cardiorespiratory system and may 
therefore be accessible to more patients 
(Gordon et al., 2009) To date, only 
two studies have reported the effect of 
exercise alone on liver health in adults 

with NAFLD, both having used aerobic 
exercise, but only one reported a direct 
measure of IHL. A 4-week aerobic 
exercise intervention showed a similar 
absolute reduction in IHL   as seen 
during the present study.

The aerobic exercise brought about 
a reduction in IHL from 8.6% to 6.8% 
(Johnson et al., 2009). A 12-week 
intervention reported a 47% (47 U/l) 
and 48% (30 U/l) reduction in ALT and 
AST, respectively (Sreenivasa-Baba et 
al., 2006).  However, these biomarkers 
can be elevated in the absence of excess 
liver fat and within the normal range 
in the presence of elevated liver fat, 
making them poor indicators for IHL. 
(Mofrad et al., 2003, Szczepaniak et al., 
2005, Fracanzani et al., 2008)

Hallsworth et al., was the first 
to monitor habitual physical activity 
alongside exercise therapy. Their 
data suggest that changes in physical 
activity habits and the brief aerobic 
warm up accompanying resistance 
exercise contributed to the change in 
IHL only to a small extent. Although 
the changes in IHL following exercise 
therapy are significant, the absolute 
change independently of visceral fat 
(Hallsworth et al., 2011).
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van der Heijden et al. reported 
improvements in HOMA-IR   
(homeostatic model assessment to 
quantify insulin resistance) in obese 
adolescents as a result of 12 weeks 
of continuous aerobic exercise, even 
without weight loss (van der Heijden et 
al., 2010). Meanwhile, as in our study, 
Johnson et al. did not observe any 
improvement in HOMA-IR as a result 
of continuous aerobic exercise (Johnson 
et al., 2009). Katsukawa reported in a 
systematic review (in Japanese) that, 
regarding improvements in HOMA-
IR in an intervention trial, decreases 
in visceral fat were dose-dependently 
associated with improvements in 
HOMA-IR, and that a decrease in 
visceral fat of 20—30% and weight 
loss of 7—10% are required to achieve 
improvements in metabolic parameters 
(Katsukawa et al., 2009).

Yoshimura et al., showed that 
a 12-week continuous aerobic 
exercise program may contribute to 
improvements in intrahepatic fat, 
liver function and atherosclerosis 
related factors. Visceral fat and 
weight decreased by 16.7±15.0% and 
3.4±2.7%, respectively (Yoshimura et 
al., 2011).

Conclusion:

In fatty liver disease patients high 
intensity interval training and resisted 
exercise training are both appropriate 
for improving blood lipid and hepatic 
enzymes but HIIT exercise showed 
better result in lowering blood lipid and 
liver enzymes than resisted exercise 
training. 
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