Motor Behavior Volume 14, No 49, 2022, Page 17-40

Research Paper
The Effects of Aerobic Training in Water and on Land on

Irritability of Sensory of Type 2 Diabetic Patients

A. Abasgholipour?, M. Shahbazi?, Sh. Tahmasebi Borujeni?,
E. ArabAmery*

1. Ph.D. Student, Department of Motor Behavior and Sport Psychology,
University of Tehran, Tehran, Iran

2. Associate Professor, Department of Motor Behavior and Sport Psychology,
University of Tehran, Tehran, Iran (Corresponding Author)

3, 4. Associate Professor, Department of Motor Behavior and Sport Psychology,
University of Tehran, Tehran, Iran

Received: 2020/03/22 Accepted: 2020/09/27

Abstract

Peripheral neuropathy is the most important factor in the incidence of foot amputation in

diabetes. The purpose of this study was to investigate the effect of aerobic exercises in

water and land on the irritability of sensory of the palms and soles of the diabetic patients.
Twenty-four participants were assigned randomly in three groups including control,
aerobics on land, and aerobics in water. Aerobic training involved 12-weeks (twice a
week). Before and after the training period ,the marks on the hand and the foot of the
patients were measured and recorded by the neurothesiometer machine. MANCOVA and
dependent t-test were used to analyze the data. The results of MANCOVA test for
intergroup comparisons in the post-test did not show a significant difference in each of the
variables of sensory irritability in the soles and palms between the groups (P >0.05). The
results of intra-group comparisons using dependent t-test showed that aerobic exercise in
water had a significant effect on the sensory irritability scores of the palms and soles of
diabetic patients (P <0.05). However, this significant effect was seen only in the scores of
the soles of the aerobic exercise group onlland (P <0.05). However, the control group did
not show a significant difference in each of the variables from pre-test to post-test (P
>0.05). The results indicated that aerobic exercise in water is due to the creation of
hydrostatic pressure ,it can have more impact on the palm and sole of the diabetic patients,
which increases the nervous currents and the sensory irritability in the organs.
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Extended Abstract

Background and Purpose

Diabetes is a metabolic disease characterized by elevated blood sugar, along with
metabolic disorders (1). Among diabetic neuropathies, chronic sensory-motor
neuropathy of the extremities is the most common (2). In diabetic patients,
neurological insufficiency due to impaired microvascular blood supply is
functional because it improves the molecular and biochemical structure of neurons
by improving exercise blood supply and physical activity (3). The present findings
can provide a preventive strategy in disease management and rehabilitation
exercise protocol to control its exacerbation to improve the physical health of
diabetic patients; Aerobic exercise affects various aspects of nerve cell activity
and may prevent nerve cell death (4). Increasing blood flow, this dysfunction is
greatly improved (5). Now, considering the above, conducting this study is of
great importance.

Materials and Methods

The present study is a quasiexperimental study with a pre/post-test design. This
study was approved by the ethics committee of Iran University of Medical
Sciences with the code IR.IUMS.REC.1398.405. The statistical population of the
present study consisted of all type 2 diabetic men in Tehran, 24 of whom
participated in the tests voluntarily and consciously. In order to record the
irritability scores, the vibration perception test was used by the Apparatus model
of Neurothesiometer (VPT-1) with European standard (CE) made in China (6).
The scoring methods and degrees of excitability were as follows: Recording the
excitation from zero voltage to 50 voltage, which were graded into three levels:
Normal irritability voltage between zero to 15 voltages; mild level irritability
voltage was recorded between 16 and 25: and high-level irritability voltage was
recorded between 26 and 50 (7). This irritability was accomplished by sensing
vibrations and stimulating nerve endings in the arms and legs at specific points.
After administering the same pre-test for all participants, they were randomly
divided into three groups of eight (i.e., groups of control, aerobics on land, and
aerobics in water). Exercises were held two 60-minute sessions per week for 12
weeks. After the last training session, the post-test was administered with the same
initial conditions and the scores were recorded accurately. Shapiro-Wilk test was
used to evaluate the normality of data distribution. Furthermore, to compare the
differences between groups in the post-test of variables, by assuming the
homogeneity of the regression line slope in both palm (P = 0.353) and sole (P =
0.555) variables, MANCOVA test (pre-test as a covariate factor) was used. In
addition, to determine the difference between pre-test and post-test, dependent t-
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test was used in each group. All tests were run at a significant level of P <0.05
using SPSS 26.0 software.

Findings

The results of MANCOVA test showed that there was no significant difference in
the post-test of each of the variables of sensory irritability of palms and soles of
the three groups (P = 0.426). Moreover, the results of dependent t-test to
investigate the difference between pre- and post-test of palm irritability variable
showed that in the control and aerobic groups on land, no significant difference
was observed between pre-test and post-test of palm irritability variable. Only in
the aerobics group in water, there was a significant difference. The results of
dependent t-test to examine the difference between pre- and post-test of the
variable irritability of the sole revealed a significant difference in pre-test scores
in the two groups of water aerobics and dry aerobics. However, no significant
difference was observed in the control group (Table 1).

Table 1- T-dependent results on the hands/foots irritability variable

Effect

size Sig T DF  Post-test Pre-test N groups variable
0/003  0/080 ., 7 1772114 17/20£1/4 8  control

0/832 0/018* 3/08 7  13/65+1/6 18/46+1/6 8  water  hands
0/072 0/075 2/09 7 17/73+2/06 18/03+2/06 8  land

00016  0/836 o, 7  26/10+27 26/01+2/7 8 control

0774 <0/001* 6/86 7  23/64+2/5 30/01+2/7 8  water foots
0/218  0/001* 5/64 7  27/69+2/9  28/99+2/9 8 land

*P<0/05

Conclusion

Diabetes, high blood sugar levels and metabolic disorders lead to a number of
complications, including visual impairment, neurological dysfunction.
Cardiovascular disease diabetic peripheral neuropathy is one of the main
complications of diabetes that may appear years after the onset of the disease (8).
In this regard, the aim of this study was to investigate the effect of aerobic exercise
in water and land on sensory irritability in type 2 diabetic patients. Although no
direct research has been found on these variables in diabetic patients, there are
studies with pros and cons on the effects of exercise on various factors in diabetic
patients. The findings of the present study showed that the effect of 24 sessions of
aerobic exercise in water and on land on the irritability of patients' soles was
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significant compared to the control group; however, these exercises have different
effects on palmar irritability in two different training methods. Thus, aerobic
exercise in water has a significant effect on increasing the irritability of the hands,
while aerobic exercise on land has no significant effect on the irritability of the
palms of diabetic patients and only increases the irritability in the legs of patients.
Moreover, there was no significant difference between the two methods of aerobic
exercise in water and land on the sensory irritability of type 2 diabetic patients. In
other words, although there is a large effect between aerobic exercise in water and
land on the index of irritability, in both lower and upper limbs, the palms of the
hands and the soles of the feet, there is no significant difference between them,
which maybe the reason was the small number of subjects in the significant
difference. The present study also shows that aerobic exercise in water and on
land can further improve nerve flow in the extremities of the arms and legs and
prevent the destruction of nerve cells; because immersion of the body in the water
environment increases the input of deep receptors, and because water has a higher
viscosity property than air, sensory feedback in the water environment increases
and causes a greater sense of physical awareness. Perhaps another possible
mechanism to justify sensory improvement through exercise is the activation of
neural pathways, the increase in the number of synapses, and the increase in the
relevant sensory area.

Keywords: Aerobic, Diabetes 2, Neuropathy, Neurothesiometer, Sensory
Irritability.
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1. Vibration Perceptible Test
2. Neurothesiometer
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Figure 1- Irritability foot test
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1. Vibration
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Table 1 -Protocol of aerobic exercise in water and land
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1. Shapiro-Wilk
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Table 2- General characteristics of subjects (average * standard deviation)
FBS History

(Mg/Dl) of BMI Height Weight Age groups
g Diabetes

193.3+15.8 12.0+2.3 25.4+1.6 173.845.0 77.1+4.8 42.7+3.8 S

control

ol

193.3+13.7 127432 26.3t1.1 1747451 80.6+8.6 45.1+8.6 wéter

195.0+14.4 12.1+25 26.4+1.4 175.9+44.8 81.5+7.9 46.817.0 Tanﬁd'

193.9+14.0 12.2+2.6 26.0+1.4 174.6+4.8 79.746.8 44.916.7 tc:);l
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Table 3- Multivariate test results with pre-test covariate factor

Error

Partial Eta

Sig DE F Value Squared Variable
laog 5
0.426 26 0.999 0.307 0.133 97
Group
0.000* 14 26.068 3.724 0.788 o
Hands
laly
0.000* 14 189.38 27.105 0.964 :
Foots
ews— Le5
0.353 26 1157  0.356 0.151 >l
Hands-Interaction
lob-, Loles
0.557 26 0.0766 0.236 0.105 ok .
Foots-Interaction
*P<0.05
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Table 4- Univariate test Results in post-test of variables

Effect . Mean sum of

' sig F DF Component  Variable
Size Square squares
0741 0443 0860 5361 2 10722 e o
hands SRS
Ually= ool |rr|tab||lty
0-598 0297 1318 3735 2 7.469 v ol
post-test foots

*P<0.05
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Table 5- T-dependent results on the hands irritability variable

Eigg(:t Sig T DF Post-test Pre-test N groups
-0.003 0.080 -2.04 7 17.21+1.4  17.20%£1.4 8 Jrs
control
ol
0.832 0.018* 3.08 7 13.65+1.6  18.46x1.6 8 '
water
0.072 0.075  2.09 7 17.73+2.06 18.03+2.06 8 dlar;d

*P<0.05
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Table 5- T-dependent results on the foots irritability variable

Effect

size Sig T DF  Post-test Pre-test N groups
0016 0836 .. 7 2610427 26.01#27 8 JAs
0.21 control
\_J]
0.774 <0.001* 6.86 7 23.64425 3001+27 8 '
water
0218  0001* 564 7 27.6942.9 2899429 8 ‘fa'"‘r;d
*P<0.05
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2. Tai chi

3. Damirchi

4, Richerson & Rosendale
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