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ABSTRACT

AIM: Obesity is associated with increased skeletal inflammation such as lumbar lordosis angle, and
evidence suggests that vitamin D3 levels have an impact on this process by affecting testosterone
secretion. The aim of the present study was to investigate the effect of twelve weeks of combined
selective exercise and Kegel exercises on vitamin D3 levels, testosterone, and lumbar lordosis angle
in inactive obese men.

MATERIAL and METHOD: For this purpose, 60 obese subjects with an average age of 29.4 years
and an average body mass index of 32.45 were divided into three groups of 20 people each,
selected combined exercises (endurance, strength), Kegel exercises, and control with a pre- and
post-test design. The exercises included warm-up, specialized group exercises, and cool-down.
Anthropometric indices and blood factors of the subjects were taken. To ensure the normality of
the data distribution, the Shapiro-Wilk test was used, and to examine the changes in the groups, the
one-way ANOVA analysis of variance test was used at a significance level of 0.05 in SPSS software
version 26.

FINDINGS: The results showed that after three months of training, the changes in lumbar curvature
in the Kegel group were significant compared to the other groups. Although the changes in the
two factors vitamin D3 and testosterone were not significant, the level of testosterone secretion
increased in the Kegel group.

CONCLUSION: Performing Kegel exercises is effective in reducing the lumbar lordosis angle and
these exercises can be appropriately and regularly included in individuals’ exercise programs to
improve their health.
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INTRODUCTION

Obesity and overweight, along with their
associated metabolic disorders, are one of the
most important concerns in the world today [1].
The obesity epidemic is continuously growing
[1]. As this global epidemic continues, obesity
and overweight are also increasing in Iran, so that
in some cities the prevalence of overweight has
been reported to be 18.8% and the prevalence
of obesity has been reported to be 7.4% [2]. The
incidence of obesity is increasing exponentially,
and this has led to an increase in the prevalence of
pathological conditions and metabolic disorders
associated with obesity [1]. Obesity is associated
with chronic metabolic inflammation, with low
activation of inflammatory signaling pathways
and abnormal secretion of some hormones
and enzymes, and increased chronic oxidative
stress [2].

Additionally, the prevalence of vitamin
D3 deficiency in obese individuals and its inverse
relationship with body weighthave been confirmed
[3]. Beyond its critical role in calcium homeostasis,
vitamin D3 regulates immune function by
modulating the production of inflammatory
cytokines and inhibiting the proliferation of
proinflammatory cells—both implicated in
inflammatory and autoimmune diseases [4].
Increasing vitamin D3 levels may reduce chronic
low-grade inflammation [3]. Vitamin D3 can also
regulate gene expression related to adipogenesis,
inflammation, oxidative stress, and metabolism in
mature fat cells [5]. This inflammation can disrupt
hormone secretion, which is dynamically regulated
to adjust to body conditions [6]. Testosterone,
an anabolic hormone important for adaptation
to exercise, is notably affected by obesity [7].
Produced in the testes, testosterone stimulates
protein synthesis, increases intracellular amino
acid uptake, supports positive protein balance,
and contributes to muscle hypertrophy [8]. It
significantly influences metabolism and plays
a role in obesity control and treatment [9].
Testosterone biosynthesis and metabolism are
influenced by adipose tissue and persistent
inflammation caused by obesity [7]. Obesity is
characterized as a persistent inflammatory state
due to high adipose tissue and increased secretion
of adipokines such as proinflammatory cytokines
[3]- These changes negatively impact metabolism,
muscle structure, endocrine and immune system
function, and cardiac health, reducing quality of
life and elevating risk for obesity-related diseases
and mortality [4].

Exercise programs have long been used to
combat the negative consequences of obesity by

improving body composition, blood pressure, lipid
profile, glycemic control with rebound, hormonal
imbalances, and preventing the development of
obesity-related mortality [5]. Researchers have
also reported that when exercise is intense and
strenuous, significant changes in testosterone
occur [10]. However, the type of exercise has had
different effects on hormone and enzyme levels.
The type of exercise, intensity of exercise, and
duration of exercise can have direct and indirect
effectson the type of effect. Strength and endurance
exercises are among the exercises that have shown
their effects in other studies. On the other hand,
modern exercises such as Kegel exercises as part
of plyometric exercises can have effects. These
exercises can be used for both women and men.
Kegel exercises for men can help improve bladder
control and sexual function. Kegel exercises can be
effective in treating urinary or fecal incontinence,
relieving post-urinary leakage, and helping to
control the passage of gas, helping to completely
empty the bladder, helping to achieve an erection,
and helping to prevent premature ejaculation.
Kegel exercises or pelvic floor exercises are
important for both men and women.
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Figure 1) Muscles involved in Kegel exercises

Weakness in the muscles between the
anus and urethra, as part of the skeletal muscles
of the midsection, can play an important role in
better control of urinary and sexual issues. The
muscles involved in these exercises, the pelvic
floor muscles, include fibers that extend from
the tailbone in the back to the pubic bone in the
front and the abdominal and lower back areas.
These muscles support the bladder and large
intestine in controlling the passage of urine,
feces, and gas. They also play an important
role in men’s erections during sex. Pelvic floor
muscles in men may be weakened by factors such
as prostate surgery, pelvic surgery or trauma,
straining to defecate, persistent coughing, obesity
or overweight, frequent lifting of heavy objects,
overactive bladder, and lack of exercise; therefore,
it can be said that increasing obesity and inactivity
of the pelvic floor muscles affect the body skeleton
in the abdomen and waist area. In such a way that
a person, by increasing body fat mass, especially
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visceral fat, puts double pressure on the muscles
of the skeletal structure, especially the spine and
pelvis. It is likely that using any type of exercise
can have a direct effect on reducing inflammation
in these areas and be effective in eliminating
skeletal abnormalities. In addition, on the other
hand, it affects the production of vitamin D3 and
testosterone hormone, so that with appropriate
training pressure and the transmission of nerve
signals with muscle tension and strengthening the
muscles with exercise, it is effective in increasing
the secretion of testosterone, which is stimulated
by exercise. Therefore, considering the above, the
present study was designed and implemented
to study the effect of twelve weeks of combined
selected exercise and Kegel exercises on vitamin
D3, testosterone, and waist girth correction in
inactive obese men.

MATERIALS & METHODS

The present study was conducted using a pretest-
posttest design, with a control group and random
distribution, with the general aim of investigating
the effect of twelve weeks of combined selected
exercise and Kegel exercises on the levels of
vitamin D3, testosterone, and correction of the
lumbar hump in inactive obese men. The statistical
population of this study consisted of 90 inactive
obese men from a government office in Greater
Tehran, with an age range of 25 to 35 years and
an average body mass index of 32.45+0.93. The
entry requirement for the study was having
back pain, with emphasis on the lumbar lordosis
angle condition, with the approval of the relevant
organization’s physician, according to the Morgan
table, as well as being available and free of any
other diseases. In total, 60 statistical samples were
randomly selected, and the number of participants
was drawn and divided into three groups: 20 in the
combined exercise group (endurance, strength),
20 in the Kegel exercise group, and 20 in the
control group.

After initial coordination, they were
invited to participate in the study. In a briefing
session, the volunteers were introduced to the
study steps and procedures (anticipated tests and
comprehensive exercise information), the benefits
and goals of the project, and completed medical
and sports readiness questionnaires. Written
consent was obtained from eligible volunteers
who met the inclusion criteria. To control
dietary effects on results, subjects were advised
to maintain their usual diet and activity level
during the study. Subjects were selected based on
inclusion criteria. Exclusion criteria were missing
more than 2 sessions, having a specific disease, or
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any therapeutic intervention affecting laboratory
results. Lumbar curvature was measured using
a checkerboard. The exercise groups received a
conventional exercise program and Pilates under
the researcher’s supervision for 8 weeks (three
60-minute sessions per week). According to ACSM
guidelines, each exercise program consisted of
a warm-up (10 minutes), the main program,
and a cool-down (5 minutes). In the first phase,
participants’ height was measured with a wall-
mounted stadiometer to the nearest 0.5 cm, and
weight (minimal clothing) with a Seka Basculi
scale to the nearest 0.1 kg. Body mass index was
calculated by dividing weight (kg) by height
squared (m).

Group training program separately

Selected training group (endurance and
strength): This program included an increasing
endurance training program for twelve weeks
and was performed three days a week. Endurance
training was determined and performed according
to Table 1 below. Before starting the main training
program, the subjects warmed up for ten minutes
(gentle running and stretching exercises), and
after training, they performed a five-minute cool-
down (stretching exercises) at the end of the
program according to the method communicated
to each group based on the program tables
compiled. The training volume in the training
groups was equalized by equalizing the total
time of training (endurance, strength) in twelve
weeks. In a way that the training was based on the
principle of overload and preventing the principle
of adaptation, with an increase in training time
and intensity on a weekly basis. Considering the
age, gender, and type of training of the subjects,
the standard Mokhozeh Research Training Guide
was used in the study.

Maximum heart rate was calculated based on the
following formula:

Age * 0.07- 208 = Maximum heart rate

One repetition maximum was calculated for the
subjects using the Brzeski formula.

(One repetition maximum)(repetition * 0.0278) -
(1.0278) / weight = One repetition maximum

The training weight of each subject was selected
according to their estimated maximum strength,
and they performed the movement to failure.
The maximum number of repetitions for each
movement was considered to be 10 [11].

The training program of the Kegel training group.
The first step was to familiarize the subjects with
the type of exercises and the subjects’ focus on
the muscles. The first step was to make sure that
the subjects were performing Kegel exercises on
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the correct muscles. For this, the subjects were
asked to do these tasks by observing the following
points: So that they imagine themselves as if they
want to stop the flow of urine in the middle of
urination, or imagine themselves as if they want to
stop the passage of stomach gas by squeezing and
pulling up the end of the large tube. As a rule, the
feeling of contraction in the front muscles is harder
than the feeling in the back muscles. Therefore,
the subjects did not notice the changes in the
first sessions, but after performing the exercises
during the first few weeks, they felt the results.
People could do these exercises while standing,

exercises better and uniformly, the subjects were
asked to do the exercises at the specified time and
repetitions regularly. The subjects were asked to
do Kegel exercises 3 to 4 times a day (at 8 am, 2
pm, 6 pm, and at bedtime). As the strength of the
pelvic floor muscles increased, the number of
repetitions was increased by 2 repetitions from
the previous number of movements each week.
That is, the repetition of the exercises started with
10 repetitions in the first week and increased to 34
repetitions with three days of training per week in
the twelfth week [12]. The exercise protocol was
as shown in Table 2.

sitting, or lying down. In order to perform the

Table 1: Combined training protocol (endurance, strength)

Endurance Power
Wieeiinig Dh;ll;r?tlon: I}\i[ax:ﬁ g;: Station  Setand repeat Type of exercise (bodybuilding equipment)
—_ Minutes hea
‘I;gslt( 15 30% 5 2 sets * 10 reps Barbell chest press/ front leg press/ back leg press/ back leg press
vace(:ll(d 15 35% 5 2 sets * 10 reps Barbell chest press/ front leg press/ back leg press/ back leg press
;l/“v}:eigg 20 350 5 2 sets * 10 reps Barbell chest press/ seated dumbbleel}qfll)};{zsfgont leg press/ back leg press/ back
Fourth o " Barbell chest press/ dumbbell fly/ front leg press/ back leg press/ back leg press/
week 20 40% 5 2 sets* 10 reps dumbbell fly/ front Lying/Dumbbell Side Extension/Leg Press
\l;li}ll( 20 45% 6 3sets*10reps Barbell Chest Press/Dumbbell Side Extension/Back Lat/Leg Lying/Squat/Leg Curl
Simﬁ 25 45% 6 3 sets * 10 reps Barbell Chest Press/Dumbbell Barbell/Back/Leg Lying/Leg Curl/Leg Curl
Seven}:h 25 45% 6 4 sets * 10 reps Barbell chest press/ front leg press/ back leg press/ back leg press
E/i/ge}étl? 25 50% 6 4 sets * 10 reps Barbell chest press/ front leg press/ back leg press/ back leg press
l;lvi:él(l 25 50% 6 4 sets * 10 reps Barbell chest press/ seated dumbbleell ﬂ};/ front leg press/ back leg press/ back
Tenth 30 550 6 4 sets * 10 reps Barbell chest press/ dumbbell fly/ front leg press/ back leg press/ back leg press/
week ° P dumbbell fly/ front Lying/Dumbbell Side Extension/Leg Press
El:v\;eg(th 30 55% 6 4 sets*10reps  Barbell Chest Press/Dumbbell Side Extension/Back Lat/Leg Lying/Squat/Leg Curl
T‘\//vv:Lfl‘zh 30 60% 6 4 sets * 10 reps Barbell Chest Press/Dumbbell Barbell/Back/Leg Lying/Leg Curl/Leg Curl
Table 2: Kegel exercise protocol
Kegel exercises for the first month
First exercise Second exercise

Pull up or contract the pelvic floor muscles Pulling up the pelvic floor muscles
Hold this position for 3 to 5 seconds and then gradually increase the time of Holding these muscles for a short period of 1 second
this exercise to 10 seconds Rest
Rest slowly for the same amount of time you have contracted the muscles. Repeat the movement until the muscles are tired
Repeat this movement 10 times or until the muscles are tired.
The second month'’s exercises were added to the previous month’s program.
Exercise Three Exercise Four
With your arms at your sides and your feet flat on the floor, hip-width apart. Stand straight, with your arms at your sides and your feet hip-width
Using the technique mentioned above, contract your pelvic floor muscles for apart.
a count of 3, then release them for a count of 3. Using the technique outlined above, contract your pelvic floor mus-
Make sure your abs, buttocks, and legs are not tense. cles for a count of 3, then relax them for a count of 3.
Make sure your abs, buttocks, and legs are not tense.

The third month’s exercises were added to the previous months’ program.
Exercise Five
Lie down with your knees bent, feet flat on the floor, and hands at your sides.
Keep your spine in a neutral position so that there is a small gap between and your arms at your sides.
your mid-back and the floor. Exhale, engage your pelvic floor muscles, and slowly lift one leg off
Exhale, contract your pelvic floor muscles, and slowly lower one knee toward  the floor. Keep your spine and pelvis still.
the floor. Go as low as you can while keeping your pelvic floor muscles con- Inhale and return your legs to the floor.
tracted and your pelvis still.
Inhale, release your muscles, and bend your knee again.
Repeat on the other side.
Start with 4 or 5 repetitions on each side and work up to 10 repetitions.
The fourth month’s workout, which was added to the previous months’ program.
Seventh exercise
Lie on the floor with your knees bent. Keep your feet flat on the floor and your hands at your sides.
Keep your spine in a neutral position, with a small gap between your mid-back and the floor.
Exhale and contract your pelvic floor muscles.
Tilt your pelvis up toward your navel, while pressing your lower back into the floor while keeping it flat.
Slowly lift your hips and press your heels into the floor.
Squeeze your hips, as well as your mid- and lower back, as you lift your hips.
Your weight should be on your shoulders.
Take three deep breaths and contract your pelvic floor and hip muscles.
Slowly lower your hips back to the floor, one vertebra at a time.
Repeat this exercise 3 to 4 times at first and then increase it to 10 repetitions.

Exercise Six
Lie on the floor with your knees bent. Place your feet flat on the floor

Repeat on the other side.
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The points that the subjects were told to
observe while performing Kegel exercises were:
breathing naturally and avoiding holding their
breath, tightening the muscles from back to front
by pulling them inward and upward, avoiding
contracting and squeezing the muscles of the
buttocks, thighs, or abdomen, and avoiding raising
the eyebrows, shoulders, or toes.

The subjects in the control group
also continued their normal lives without any
intervention.

Laboratory sampling method. In the
first stage of the study, a pre-exercise blood test
was taken from each subject by a laboratory
specialist (four milliliters of blood from the
brachial vein), and the training protocols began 24
hours after the sample was taken. 24 hours after
the last training session (week 12), a blood test
similar to the first stage was taken again.

In this study, changes in serum
testosterone concentration were measured using
special laboratory kits from Tsu, Japan, with a
sensitivity of 0.07 nanograms per milliliter. Blood
sampling was taken in a fasting state before and
24 hours after the last training session. For each
blood sampling stage, five cc of blood was taken
from the right forearm vein in a sitting and resting
position. Then, a centrifuge was used at 3500 rpm
for 10 minutes to separate the plasma, and the
resulting plasma was stored at 80 degrees Celsius.
The amount of vitamin D3 was determined using
a special kit manufactured by the Isar Antibody
Company of Iran with a sensitivity of 2.6 ng/ml by
ELISA.

Ethical Permissions: In this study,
all ethical considerations have been carefully
observed to protect ethical principles and scientific

Figure 2) Visual examples of Kegel exerciées
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===

values. First, informed consent was obtained from
all interviewees so that their participation was
based on complete and informed information. This
study was conducted with the ethical code SSRI.
REC-2302-2110 issued by the Research Ethics
Working Group of the Sports Sciences Research
Institute.

Statistical analysis: Descriptive
statistics were used to calculate means, standard
deviations, and percentage changes in means.
The normality of data distribution was analyzed
using the Shapiro-Wilk test at a significant level in
SPSS 26 software. In this study, one-way analysis
of variance (ANOVA) was used before and after to
examine the hypotheses, and the dependent t-test
was used to examine the changes within the group.

FINDINGS

The characteristics of the subjects, including
mean age and body mass index, are reported in
Table 3, and the mean and standard deviations
of the research variables, including vitamin D,
testosterone, and lumbar lordosis angle, are
reported in Table 4.

Table 3) Subjects’ characteristics

Age (years) Body mass index
Group M Standard Standard
ean - Mean P
Deviation Deviation
Combination g 173 32.65 0.88
exercises
Kegel 279 12 3125 1.14
exercises
Control 29.3 1.56 32.85 1.29

In order to examine the results, repeated
measures analysis of variance (2*3 design)
was used. The results of the Shapiro-Wilk test

w
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showed that the research variables for all training
groups in the pre-test and post-test sessions had
a normal distribution (p>0.05). Also, the Levine
test shows that there is homogeneity of variance
between the scores of the training groups in the
pre-test and post-test stages (p>0.05). Repeated
measures analysis of variance test for the vitamin

D3 factor was examined to compare the groups in
the test stages, according to table 5. According to
table 5, the results of repeated measures analysis
of variance show that the test effect and interaction
effect are not significant. Therefore, the exercises
performed in different groups had no effect on the
above factor, p=0.42.

Table 4) Mean and standard deviation of research variables in the two stages of pre-test and post-test

Vitamin D3 Testosterone Lumbar lordosis angle
Group nanograms/ml nanograms/ml degrees
Pretest Posttest Pretest Posttest Pretest Posttest
Combination 0.09+ 1651 0.13+17.52 0.11+5.03 0.09+5.18 11.55 + 5094 11.33 £ 48.90
exercises
Kegel exercises 0.11+15.87 18/0 +16.32 12/0 +4.85 14/0 +5.31 23/11+49.58 30/10 + 44.22
Control 13/0 +15.23 08/0 + 15.74 07/0 +5.23 13/0+5.2 68/10 +50.58 23/10 +50.23

Table 5) Repeated measures analysis of variance test
for vitamin 3D factor to compare groups in test stages

Indicators
Source of sumiof df Wz ol F P
squares squares
changes
Test 3.160 1 2.160 14.625 0.1
Intra- Test® 5,5, 2 1876 8781 02
group  Group
Error 4.574 27 0.169
Inter.  Group  27.756 2 13.878 11361 042
8roup  Error 108121 27 4.004
The repeated measures analysis of

variance test was used to compare the groups
in the test stages according to table 6. According
to table 6, the results of the repeated measures
analysis of variance show that the test effect and
the interaction effect are not significant. Therefore,
the exercises performed in different groups had no
effect on the above factor.

Table 6) ANOVA test with repeated measures for
comparing groups in the stages of the testosterone
hormone factor test

Indicators

Source of Sum of df Mean of F P
changes squares squares
Test 0.546 1 0.546 7352 03
_ *
Intra- Test™ o)) 2 0271 4246 021
group  Group
Error 2.114 27 0.07
Inter.  Group 14162 2 7.081 3179 0.07
8rOUP  Error 62444 27 2.312
The repeated measures analysis of

variance test was used to compare the groups
in the test stages according to table 7. According
to table 7, the results of the repeated measures
analysis of variance show that the test effect and
the interaction effect are significant.

The results also showed that the main effect
of group was significant. Due to the difference

between the groups, the Bonferroni post hoc
test was used to determine the location of the
difference. The results showed that there was a
significant difference between the training groups
and the control group. Because the interaction
effect (test * group) was significant, a paired t-test
was used to compare the test steps in each of the
test steps. The results of the paired t-tests for each
training group showed that in the Kegel training
group, there was a significant difference between
the pre-test and post-test (p = 0.03), but in the
combined training group, there was no significant
difference between the pre-test and post-test (p =
0.123).

Table 7) ANOVA test with repeated measures for com-
paring groups in the lumbar lordosis factor test stages

Indicators Sum of Mean of

df F P
Source of changes  squares squares
Test 2.126 1 2126 10.033  0.002
- *
Intra- Test 3221 2 161 4878  0.004
group Group
Error 5.305 27 0.196
. Group 95850 2 47925 8361  0.01
nter-
8rOUP  Error 165936 27 6.145
DISCUSSION

In this study, the effect of combined and
Kegel exercises on the levels of vitamin D3
and testosterone and the amount of waist
circumference was investigated. The results
of this study showed that the changes were
significant only in the Kegel exercise group, and
no significant changes were seen in the other
groups. Comparison of the mean differences
between the groups showed that the amount of
waist circumference decreased with both types
of combined and Kegel exercises. Regarding the
vitamin D3 factor, the changes were not significant
in any of the groups. Although the mean difference
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between the exercise groups showed an increase
in the amount of secretion, it was not significant.
Regarding the amount of testosterone secretion,
although the mean difference between the exercise
groups showed a positive and intermittent
increase in testosterone secretion in the Kegel
group, after the study, it was determined that the
exercises performed in the different groups had
no effect on the above factor. Regarding metabolic
factors, the body in relation to weight and fat,
and the effect of exercise training, research has
sometimes shown a negative or positive effect
on the secretion of enzymes, vitamins, and
hormones. It should be noted that various factors
can influence hormone secretion. However, no
significant difference was observed between
the training and control groups. Testosterone is
an anabolic hormone whose secretion depends
on the intensity of the mechanism. Resistance
training with appropriate intensity in the muscles
is essential for testosterone secretion [13]. The
results of studies have shown that high-intensity
training and resistance training can increase blood
testosterone levels compared to their initial levels
[14]. Kraemer et al. [14] reported an increase in
testosterone levels with higher volume training.
Hooper et al. examined the roles of the endocrine
testosterone in the response and adaptation to
resistance exercise, while some studies showed
a chronic increase in baseline testosterone levels,
others failed to observe adaptation to regular
resistance exercise [15]. In the present study, the
increase in testosterone levels in both training
groups could be an indication of the intensity
level and duration of the Kegel resistance exercise.
The increased testosterone concentration
induced by exercise creates a better anabolic
environment. However, the training stimulus must
be of appropriate intensity [16]. High-intensity
resistance training, especially exercises that
strengthen skeletal muscle areas, can increase
blood testosterone levels above resting baseline
levels during exercise [14-17]. Resistance training
increases total testosterone in men immediately
after exercise [18].

Hickson et al. also examined the testosterone
response in men and women to 8 weeks of
resistance training, 3 days a week. In this study,
testosterone levels in men changed similarly
compared to the first day [19]. Given the results
obtained, that hormonal levels did not change
in non-training conditions (e.g.,, 8 am), it can be
concluded thatlong-term adaptations in endocrine
function are minimal and may be related to
common training stimuli such as intensity, type,
and volume [14]. Now, if a person’s body is subject
to a condition such as lumbar lordosis angle,
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and this condition is accompanied by lifestyle
changes due to pain resulting from the condition
or pressure on the spinal discs of individuals, it
can affect the secretion of hormones and vitamins.
It also seems that the acute hormonal response
is much more important for tissue growth and
change than chronic changes in basal hormone
concentrations, so that many studies have not
observed a significant change in basal levels of
the hormone during training despite increased
strength and muscle hypertrophy. Another reason
for the increase in testosterone is the type of
training protocol, as the amount of increase in
testosterone due to training is affected by the
intensity, duration, and type of training [17].

On the other hand, the type of exercise can have
different effects on improving or preventing these
conditions. Therefore, in the present study, we
observed that combined exercises did not have a
significant effect on improving the lumbar lordosis
angle, but in the Kegel exercise group, these
changes were significant and reduced. According
to studies that have been conducted, the lumbar
lordosis angle condition can make people
susceptible to urinary tract infections, increase the
risk of hospitalization, depression, reduce social
interactions, reduce quality oflife, limit movement,
and increase the incidence of other abnormal
skeletal diseases. Meanwhile, pelvic floor muscle
exercises play a fundamental role in the prevention
and treatment of conditions such as lumbar
lordosis. In general, exercises that strengthen the
pelvic floor muscles and the abdominal and lower
back area, as the most common treatment method,
lead to increased muscle mass, increased urethral
pressure, and support for its associated structures
[20]. In general, considering the studies conducted
in the past and the results of this study, it can be
emphasized that these exercises have an effect on
the endurance and muscle strength of the pelvic
floor muscles and the core muscles, especially
the spinal areas. This indicates that exercise
exercises, especially Kegel exercises, are effective
in increasing the strength of the pelvic floor
muscles and the strength of the central region of
the trunk, and considering the key role of stability
of this area in performing daily activities and the
individual, if these activities are not performed
correctly, the health and normal conditions of
people will be impaired [21].

Among the possible mechanisms of the effect of
Kegel exercises on the improvement of patients’
symptoms, it can be said that Kegel exercises
increase muscle strength and endurance through
neuromuscular mechanisms and improved
coordination of pelvic floor muscle fibers, as well as
simultaneous activation of the motor unit in these
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oflumbar lordosis in inactive obese men

muscles, which has a significant effect on reducing
the lumbar lordosis angle [22]. One of the possible
mechanisms of improving functional disability
and quality of life following the intervention of
core stability exercises is that the pressure of
different loads applied by core stability exercises
causes local metabolism to become more active,
shear forces to decrease, and muscle atrophy to
decrease, which in turn causes a decrease in the
sensitivity of peripheral central pain receptors
and the spinal cord and improves the individual’s
function [23]. Also, in justification of the results of
this study, it can be said that stabilizing exercises
increase the strength of the muscles of the central
part of the trunk, which reduces the tension in the
ligaments and joints of the vertebrae in the spine,
stabilizes them in a natural position, reduces the
amount of pain, increases the patient’s confidence
in therapeutic exercises and improves the quality
of life [24]. Since the contraction of the muscles of
the central part of the trunk is activated earlier,
before any voluntary movement, with its predictive
activity to prevent postural disturbances and
disorders, its natural activity is of greatimportance
[25]. It seems that the significant effect of the core
stability therapeutic intervention indicates the
considerable effect of stabilization exercises on
improving the variability of the strategies involved
in postural control and also strengthening the
proprioceptive abilities of the lumbosacral region
through improving endurance strength, flexibility,
and ultimately reducing asymmetric compressive
forces on the joint surfaces and discs [26].

Considering the effect of Kegel exercises on
improving the lumbar lordosis angle index, it
is suggested that trainers and specialists use
Kegel exercises to diversify training, improve
performance, and modify the skeletal structure
of the body. It is also suggested that studies in a
similar field be conducted with more accurate
measurements of muscle mass (DEXA, MRI), or
that a similar study be conducted on male and
female athletes using different volumes and
intensities to clarify gender differences, especially
in the case of Kegel exercises. On the other hand,
due to the lack of similar research evidence and
the lack of comprehensive control of possible
variables, there is still a need for further research
in this field. This study, like other studies, was
accompanied by limitations, including a lack of
control over nutrition and a lack of control over
the subjects’ mental and emotional conditions.

CONCLUSION

The results of the present study showed that
there was no significant difference between the

two training methods in improving the effects of
combined training and Kegel on vitamin D3 and
testosterone hormone factors, but Kegel exercises
caused favorable changes in the lumbar lordosis
angle index.

Clinical & Practical Tips in POLICE MEDICINE

Considering that police forces perform their
missions most of the time standing, they should use
appropriate and regular exercise. The probability
of the pressure of the assigned missions on the
skeletal structure of the employees’ bodies is
high, so police forces should make optimal use
of modern exercise. According to the results of
this study, it seems that Kegel exercises should
be used to strengthen the muscles of the lumbar
and abdominal areas. Since Kegel exercises can
be done anywhere without any equipment, they
should do these exercises at work and at home in
order to reduce the pressure on the skeletal area
of the spine.
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