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ARTICLE INFO Abstract
Background. IGF-1 hormone decreases in patients with type 2 diabetes and NAFLD.

Article History: The effect of exercise on this hormone requires further researches. The purpose of this

Received: 6 Feb 2020 study was to compare the effects of the interval, continuous, and combined aerobic
Accepted: 12 Apr 2020 exercise on IGF-1 hormone and body composition in type 2 diabetic patients with
) NAFLD.

lPdbEeod I o 2021 Methods. In this study, forty female type 2 diabetes patients with NAFLD (mean age

50.6 + 4.5 years, height 1.58 + 0.07 m, weight 74.4 + 9.9 kg) were randomized into

Keywords: four groups. The exercise training groups performed exercises by cycle ergometer
Body composition, three days a week for eight weeks. The groups included: interval aerobic exercise
Fatty liver, IGF-1, group (75-80% maximum heart rate), continuous aerobic exercise group (60-75%
Interval training, maximum heart rate), combined exercise group (interval and continuous), and
NAFLD control group. Variance analysis was used for analysis and comparison between

groups. The t-dependent test was used for intra-group compression (a<0.05).

Results. Decreased body weight, BMI, waist circumference, waist circumference,
waist-to-height ratio, body fat percentage, body fat mass, and increased IGF-1 were
significant in all three exercise groups (P<0.05). In the control group, increased hip
circumference and decreased IGF-1 were significant (P<0.05). Among the three exercise
groups, the interval aerobic exercise group had the most effect on improving type 2 diabetic
patients with NAFLD. Comparing between the groups, IGF-1, body mass index, waist
circumference, hip circumference, and waist-to-height ratio were significant in the
interval, continuous, and combined aerobic exercise groups compared to the control
group (P=0.05).

Conclusion. Interval, continuous, and combined aerobic exercise improves body
composition and hormone IGF-1, and according to the findings, interval aerobic
exercise had the greatest effect on diabetic patients with NAFLD. Therefore, it is
recommended that these patients participate in aerobic exercise regularly, especially
interval aerobic exercise.

How to cite this article: Bayat Z, Gaeini AA, Nouri R. The Effect of Interval, Continuous and combined Aerobic
Exercise on IGF-1 Hormone and Body Composition in Type 2 Diabetic Patients with NAFLD. Med ] Tabriz Uni Med
Sciences. 2021;43(5):456-468. doi: 10.34172/m;j.2021.071. Persian.

Extended Abstract

Background type 2 diabetes, obesity, hypertension, and
Non-alcoholic fatty liver disease (NAFLD) is  other components of the metabolic syndrome.
often associated with metabolic diseases suchas  In non-alcoholic fatty liver disease and type 2
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diabetes, insulin resistance increases; therefore,
factors that can affect insulin resistance can
affect the health of this group of patients. IGF-1
hormone is one of the most effective hormones
on insulin. IGF-1 hormone decreases with age,
body mass index and liver cirrhosis.
Considering the important role of IGF-1 in
NAFLD disease, better information can be
obtained in this field, by examining the role of
exercise activity on this hormone. Several
studies have examined the effect of exercise on
IGF-1, with different results. Therefore, in this
study, the effect of continuous, interval and
combined aerobic exercise on IGF-1 Hormone
and the body composition of this group of

patients is investigated.

Methods

The statistical population of this study
included all type 2 diabetic women with non-
alcoholic fatty liver in Kermanshah city who
had a BMI above 25. Forty-eight women with
type 2 diabetic and non-alcoholic fatty liver
were randomly divided into four groups:
interval aerobic exercise group (with 75-80% of
maximum heart rate), continuous aerobic
exercise group (with 60-75% of maximum
heart rate), combined exercise group (interval
and continuous), and control group. Finally, 40
subjects completed the study. Factors of this
study included height,

circumference, hip

weight,  waist
circumference,
subcutaneous fat, and IGF-1 Hormone. A
caliper was used to measure the amount of
subcutaneous fat. DiaSorin kit made in Italy
was used to measure IGF-1 hormone. The
patients' diet was prescribed by a master of
nutrition and diet therapy. Low-calorie foods

from all food groups, high-fiber foods such as

fruits and vegetables were emphasized in the
content of each person's diet. The exercise
training groups were performed exercises by
cycle ergometer for 8 weeks and three days a
week. Heart rate, RPM and pressure perception
were recorded in all sessions. Data obtained
from the present study were recorded in SPSS
software version 18. Kolmogorov-Smirnov test
was used to ensure the normal distribution of
data. Analysis of variance with repeated
measures was used to analyze the data. Also, t-
dependent test was used to examine intragroup
changes. The ethics code with the number
IR.SSRI.LREC.1397.332 was obtained from the
Institute of Physical Education and Sports
Sciences. Also, this study was registered with
the clinical trial code IRCT20110527006611N3
on the clinical trial site.

Results

There was no significant difference between
the four groups in any of the descriptive
characteristics of the subjects. There was no
significant difference in the variables between
the four groups in the pre-test, too. In the
continuous aerobic exercise group, decrease in
weight, body mass index, waist circumference,
hip circumference, waist-to-height ratio, body
fat percentage, fat mass and increase in IGF-1
hormone were significant (P<0.05). However,
changes in the waist to hip ratio and lean body
mass were not significant (P>0.05). In the
interval aerobic exercise group, decrease in
weight, body mass index, waist circumference,
hip circumference, waist-to-height ratio, body
fat percentage, fat mass decrease and increase
in IGF-1 hormone were significant (P<0.05).
However, changes in the waist to hip ratio and
lean body mass were not significant (P>0.05).
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Weight index, waist

circumference, hip circumference, waist-to-

loss, body mass
height ratio, body fat percentage, percentage of
fat mass decrease and IGF-1 hormone increase
significantly in the combined exercise group
(P<0.05). Also, changes in the waist to hip ratio
and lean body mass were not significant in the
combined exercise group (P>0.05). In the
control group, increase in hip circumference
and decrease in IGF-1 were significant (P
<0.05). The interval aerobic exercise group had
the greatest effect on body composition and
IGF-1 hormone compared to other groups.
One-way analysis of variance for the variable
IGF-1 showed a significant difference in the
percentage of changes in the four groups
(P=0.022). To determine the exact differences,
Tukey post hoc test was used. The results
showed that the difference between the changes
of the interval aerobic exercise group and the
changes of the control group (P=0.030) was
significant, but the difference between the
changes of the interval aerobic exercise group
and the changes of the continuous aerobic
exercise group (P=0.904) and the differences of

the interval aerobic exercise group and
combined aerobic exercise group changes
(P=0.133) were not significant. Also, in the
intergroup comparison, body mass index, hip
circumference and waist-to-height ratio were

significant (P<0.05).

Conclusion

In this study, the effect of three types of
continuous, interval and combined aerobic
exercise on IGF-1 and body composition of
type 2 diabetic patients with fatty liver was
compared and evaluated. Due to the fact that
diabetes is closely related to fatty liver disease,
reducing body and liver fat can prevent
diseases such as liver cirrhosis. Therefore, it is
recommended that type 2 diabetic patients with
nonalcoholic fatty liver disease should do
aerobic exercise. Interval aerobic exercise has
the greatest effect on body composition and the
hormone IGF-1 in type 2 diabetic patients with
fatty liver. These patients can achieve better
body composition and IGF-1 by doing interval
aerobic exercise.
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