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Abstract

The aim of this study was to investigate the effect of water exercise with blood flow
restriction (BFR) on the growth hormone (GH), insulin-like growth factor-1 (IGF-1) levels
and bone mineral density (BMD) of elderly women. To do so, 30 non-athlete women (age:
60 to 70, weight 72.34 + 2.5 kg and BMI: 28.8 + 4.07) participated in the study voluntarily
and were randomly divided into three groups of control, water exercise with BFR and
water exercise without BFR. Both training groups performed aerobic exercises with water
resistance (eight weeks, three days, one hour). Cuff pressure in the training group with
BFR was 110 to 220 mm Hg. Blood samples were taken 24 hours before the first and after
the last training session. Statistical test of analysis of covariance (ANCOVA) was used for
data analysis. Findings of the study indicated that two training groups had a significant
increase in BMD, IGF-1 and T-score compared to the control group (p< 0.05). There was
significant increase in the amount of GH only in the BFR group compared to the control
group (P<0.05)4Moreover, the result showed significant increases in BMD, GH, IGF-1
and T-score in water exercise with BFR group compared to the water exercise without
BFR group (p<0.05). The results of the study indicated water exercise improved the effect
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of anabolic factors to prevent decreasing bone density, in older women, but water exercise
with BFR induced a more beneficial effect on BMD rather than water exercise without
BFR. Therefore using water exercise with BFR is recommended for older women.
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Extended Abstract

Background and Purpose

Osteoporosis is the most common metabolic bone disease that causes a decrease
in bone mineral density (BMD) (1). In recent years, regular exercise has been
proposed as one of the important non-pharmacological mechanisms to prevent or
treat osteoporosis (2). The importance of this disease is in increasing the risk of
bone fractures, especially in the thigh and spine. One of the most important causes
of osteoporosis in women is hormonal fluctuations and estrogen reduction after
menopause, which are exacerbated with age (3). Therefore, the aim of this study
was to investigate the effect of exercise and blood flow restriction (BFR) in water
on the amount of growth hormone (GH), insulin-like growth factor | (IGF-1) and
BMD in elderly women.

Methods

Thirty non-athlete women (age 60 to 70 years, weight 72.34 £ 2.5 kg and body
mass index 28.8 £ 4.07 kg / m2) participated in the study voluntarily and were
randomly assigned to the three groups of control, water exercise with BFR and
water exercise without BFR. Firstly, the subjects were comprehensively
familiarized with the stages of the study. A questionnaire with demographic
characteristics, medical and drug use history, as well as informed consent forms
were completed by patients. None of the participants had a history of chronic
illness or exercise in the previous six months. A physician performed
cardiovascular examinations. To measure blood parameters, 24 ml of fasting
blood was taken from the forearm vein 24 hours before the first training session
and collected in a chelate tube, then centrifuged for 20 minutes at 3000 rpm and
isolated serum was used to measure GH and IGF-1 using the enzyme-linked
immunosorbent (ELISA) assay. The kits were kept at a temperature of four
degrees. The BMD was analyzed and measured by a Dexa scan in the thigh area.
Both training groups performed aerobic exercises with water resistance (eight
weeks, three days, one hour). Then, 24 hours after the last training session, blood
sampling and Dexa scan were performed again with similar conditions to the pre-
test. The cuff pressure in the training group with BFR was 110 to 220 mm Hg.
The control group did not participate in any of the training programs. Analysis of
covariance (ANCOVA) was used to compare post-test variables with control of
the effect of pre-test variables. Shapiro-Wilk test was used to ensure the normal
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distribution of data and the Leven test was used to evaluate the homogeneity of
variance. In the case of a significant difference between the groups, the Bonferroni
post hoc test was used to compare paired groups.

Results

The results of this study showed that BMD, IGF-1 and T-score increased
significantly compared to the control group (p<0.05). There was significant
increase in the amount of GH only in the BFR group compared to the control
group (P<0.05). Moreover, BMD, GH, IGF-1 and T-score increased significantly
in the training group with BFR compared to the training group without BFR
(p<0.05).

Conclusion

In general, based on the findings of the present study, it can be concluded that
exercise in the water with BFR such as the exercise program in the present study
increases the levels of GH and IGF-1, as the most important growth regulators in
different cells, enhances BMD and T-score and can be used as a low-risk method
to develop bone health similar to high-intensity endurance and resistance training
(4). The present study indicated that water exercise in elderly women improved
the effect of anabolic factors in preventing bone density reduction, but water
exercise with BFR had more beneficial effects in increasing BMD.

Article Message

Therefore, water exercise with BFR can be suggested as a suitable exercise mode
to improve the health of older women, especially those with problems in the
skeletal system, and it is recommended to be used by older women.
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3. Levene's Test
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Table 4 - Mean and standard deviation of pre-test and post-test BMD and T-score
data in control group and two training groups

The * sign indicates a significant difference between the post-test of the exercise
group and the control group. The # sign indicates a significant difference between
training with BFR and training without BFR
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Figure 1- BMD and T-Score Values in the Control Group and Training Groups in
the Pre-Test and Post-Test
% Shows a Significant Difference between the Training Groups and the Control

Group. # Shows a Significant Difference between the Two Training Groups
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Table 5 - Mean and standard deviation of pre- and post-test IGF-1 and GH data in
control group and two training groups
The * sign indicates a significant difference between the post-test of the exercise

group and the control group. The # sign indicates a significant difference between
training with BFR and training without BFR.
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Figure 2 - Values 1 - IGF and GH in the control group and training groups in the
pre-test and post-test
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groups is the control group. # To show a significant difference between two training
groups
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1. The Receptor Activator of Nuclear Factor K- ligand
2. Nitric oxide

3. Mitogen-activated protein kinase

4. The mammalian target of rapamycin
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