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©Nole) . ABSTRACT

Iron overload is seen in various tissues, including the pancreas, liver, and
muscles in type 2 diabetes. The aim of the present study was to investigate the effect of high-intensity
BodyPump training on indicators related to iron stores and blood glycemic control in women with type
2 diabetes.

In the present quasi-experimental study, 20 women with type 2 diabetes were
randomly selected and divided into two groups: BodyPump and control. BodyPump training was done
for eight weeks, three sessions per week and each training session included 90-60 minutes of moderate-
intensity BodyPump training (75-80% of the reserve heart rate). Fasting blood sampling was performed
before and after the intervention period. For statistical analysis, the paired sample t-test and indepen-
dent t-test were used at a significance level of P<0.05.

[T The results of the present study showed that BodyPump significantly reduced glycosylated he-
moglobin (P<0.001), insulin resistance (P<0.001), serum iron (P=0.041), and ferritin (P=0.019) compared
to the control group.

[@TEIERT BodyPump training may reduce excess iron in pancreatic, liver, and muscle tissues by modu-
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Extended Abstract

Introduction

iabetes is a chronic metabolic disorder

that is rapidly increasing worldwide and

affects approximately one-third of the

world’s population [1]. Iron overload is

seen in various tissues, including the pan-
creas, liver, and muscles in type 2 diabetes [3, 7]. The
relationship between iron metabolism and insulin resis-
tance is based on several pathological pathways, which
are influenced by oxidative stress and increased inflam-
matory cytokines. Considering the role of iron overload in
insulin resistance, modulating iron stores can be a thera-
peutic target in type 2 diabetes [3]. Among all treatment
options for type 2 diabetes, including several new drugs,
exercise as part of lifestyle is an efficient strategy that can
control blood sugar in these patients through independent
and insulin-dependent molecular pathways [4, 5]. Con-
sidering the lack of research on the effect of exercise on
the interaction of iron metabolism and insulin resistance
in type 2 diabetes, as well as the difference in the results
obtained [3, 13, 14], more research is needed in this re-
gard. It has also been stated that high-intensity exercise
can be one of the factors affecting metabolic adaptations
in people with type 2 diabetes [17, 18], and on the other
hand, iron metabolism is affected by the intensity of ex-
ercise [3, 19]. Considering that the intensity of exercise is
important in blood sugar control and no research has been
done specifically to investigate the effect of high-intensity
BodyPump training as one of the new styles of exercise
on iron reserves in patients with type 2 diabetes. There-
fore, the aim of the present study was to determine the ef-
fect of eight weeks of high-intensity BodyPump training
on variables related to iron reserves and glycemic control
in women with type 2 diabetes.

Methods

In this semi-experimental research, 20 women with
diabetes were selected by random sampling from type
2 diabetes patients referring to the Ahvaz diabetes clinic
and divided into two groups, including high-intensity
BodyPump training and control. The training program
was carried out for 24 sessions over eight weeks and
in each session, every other day (three days a week),
and each training session included 60-90 minutes of
BodyPump training at 9-10 AM. The exercise intensity
was controlled based on the target heart rate of 75-80% of
the maximum reserve heart rate and using the stored heart
rate of the patients [4, 23]. Considering that to increase
the intensity of training in air pump exercises, you can use
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variables of training load and rhythm of songs; accord-
ingly, in the present research, both variables were used
to control the intensity of exercise. Blood sampling was
done while fasting 24 hours before the start of research
interventions and 48 hours after the last training session.
For the statistical analysis of the data obtained from the
subjects, the Shapiro-Wilk test was used to check the nor-
mality of the data distribution, and Levene’s test was used
to check the equality of variances. An independent t-test
and paired sample t-test were used to check the changes
in research variables. Statistical analysis was done with
SPSS software, version 26 and a significant level of
P>0.05 was considered.

Results

There was no significant difference in the demographic
variables of the subjects, including age, weight, height,
body mass index, and body fat percentage between the
two training and control groups and both groups were ho-
mogeneous. According to the obtained results, there was
no significant difference in the amount of calories, car-
bohydrates, fat, protein, and iron intake in the diet of the
two training and control groups. Regarding intra-group
changes, the paired sample t-test showed that there was
a significant decrease in HbAlc levels (P<0.001), insu-
lin resistance (P<0.001), red blood cell count (P=0.023),
serum iron levels (P=0.012), and ferritin levels (P=0.013)
in the BodyPump training group, but no significant dif-
ference was observed in other investigated variables in
the training group. In the control group, no significant
difference was observed in any of the investigated vari-
ables compared to the baseline values. Regarding inter-
group changes assessed by independent t-test, the results
showed that changes in HbA1c levels (P<0.001), insulin
resistance (P<0.001), serum iron levels (P=0.041), and
ferritin levels (P=0.019) were significant in the training
group compared to the control group.

Discussion

Regarding the effect of BodyPump training on glyce-
mic control, eight weeks of air pump exercises caused
a significant decrease in HbAlc levels by 12.4% and a
significant decrease in insulin resistance (HOMA-IR) by
25.71% in women with type 2 diabetes. Regarding the
chronic effect of regular exercise on glycemic control
in diabetic patients, it can be said that exercise reduces
hyperglycemia by increasing cell sensitivity with insu-
lin-dependent molecular pathways that improve insulin
signaling (ACC and PI3-kinase MAPKSs), and pathways
independent of insulin (/Akt and mTOR AMP-kinase),
can control glycemia in patients with type 2 diabetes [3,
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4]. Concerning the effect of exercise on iron-related vari-
ables, the results of this study showed that after the exer-
cise period, a significant decrease in serum iron (-12.40%)
and serum ferritin (-23.49%) levels were observed com-
pared to the control group. It can be said that exercise can
increase insulin sensitivity in these tissues by adjusting
iron reserves in the body [3], resulting in better control of
blood sugar in diabetic women. According to the results
of the present research, eight weeks of air pump exercises
with an intensity of 75-80% of the reserve heart rate de-
creased insulin resistance and, as a result, glycemic con-
trol in the form of a decrease in HbAlc in women with
type 2 diabetes. According to the dynamics and use of
different muscles in BodyPump training, it can be said
that this style of exercise by involving different muscles
reduces insulin resistance in patients with type 2 diabetes.
Also, BodyPump training showed a decrease in systemic
inflammation in these patients by decreasing plasma fer-
ritin iron levels as a factor related to iron reserves and
also as a positive acute phase protein. It is possible that
reducing ferritin and modulating iron stores is one of the
adaptations associated with exercise training in reducing
insulin resistance and glycemic control in women with
type 2 diabetes.
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