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thyroxine tablets is much better than using only a low caloric
diet program with thyroxine tablets in treating obese postmenopausal women with hypothyroidism. Thus, whole body
vibration training has a great and beneficial effect on hypothyroidism in obese postmenopausal women. It gives amazing
results and noticeable changes.

Abstract
Background: This study was conducted to determine the
effect of whole body vibration on 30 obese hypothyroid
postmenopausal women.
Aim of Study: The aim of this study was to investigate
the effect of whole body vibration on hypothyroidism in
postmenopausal women.
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Material and Methods: Thirty obese postmenopausal
women were participated in this study. They were referred
from outpatient clinic of physical therapy department in
Elshiekh Zayed Specialized Hospital. Their ages were ranged
from (50-55) years old with a mean value 51.83 ± 1.7 years
and their (BMI) was ranged from (30-35) kg/m 2 with a mean
value 31.6 ± 1.62kg/m 2 . All patients were clinically diagnosed
as hypothyroidism and all of them were receiving hypothyroid
medical treatment in the form of thyroxine tablets (2-3 tablets
per day). All participants were randomly divided into two
groups equal in number, control group (group A) and study
group (group B). Patients in group (A) were treated by thyroxine tablets described by the physician and a low caloric
diet program for 8 weeks, while patients in group (B) were
treated by thyroxine tablets and the same low caloric diet
program as group (A) in addition to performing a whole body
vibration training machine for 40 minutes, 3 sessions per
week for 8 weeks. The session of WBV was consisted of 40
minutes, started with low frequency (20 HZ), then increased
frequency gradually up to 100 Hz and then ended with low
frequency (20 HZ). All patients in both groups (A&B) were
evaluated by measuring body weight, Body mass index (BMI),
Waist hip ratio (WHR), total cholesterol, triglycerides, highdensity lipoprotein, low-density lipoprotein, TSH, FT 3 , FT 4
before starting and after the end of the treatment program.

Introduction
THYROID gland is a butterfly-shaped organ located in the base of the neck. It releases hormones
that control metabolism as the way the body uses
energy. The thyroid hormones regulate vital body
functions including breathing, heart rate, central
and peripheral nervous systems, body weight,
muscle strength, menstrual cycle, body temperature
and cholesterol levels [1] .
The thyroid gland is about 2-inches long and
is located in front of the throat below the prominence of thyroid cartilage sometimes called Adam's
apple. The thyroid has two sides called lobes that
lie on either side of the windpipe and is usually
connected by a band of thyroid tissue known as
an isthmus. The gland is usually larger in women
than men and increases in size during pregnancy
[2] .
The thyroid is part of the endocrine system,
which is made up of glands that produce, store,
and release hormones into the bloodstream so the
hormones can reach the body's cells. The thyroid
gland uses iodine from the foods to make two main
hormones: Triiodothyronine (T 3 ) and Thyroxine
(T 4 ). The major form of thyroid hormone in the
blood is thyroxine (T 4 ) which has a longer halflife than T 3 . It is important that T 3 and T 4 levels
are neither too high nor too low. Both glands in
the brain, the hypothalamus and the pituitary communicate to maintain T 3 and T 4 balance [3] .

Results: The results showed a highly significant (p-value
≤0.0001) decrease in body weight, Body mass index, Waist
hip ratio, total cholesterol, triglycerides, low-density lipoprotein
and TSH hormone with a significant (p-value ≤0.0001) increase
in high-density lipoprotein, FT 3 and FT 4 after treatment in
both groups. Yet, these changes were more pronounced and
statistically significant in the study group when compared to
the control group.
Conclusion: It could be concluded that whole body vibration training combined with low caloric diet program with
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Levels of serum thyroid hormones are tightly
regulated by the hypothalamic-pituitary-thyroid
axis. Thyroid-releasing hormone (TRH) is secreted
by the hypothalamus and stimulates the release of
thyroid-stimulating hormone (TSH) from the pituitary gland. Secreted thyroid hormone reaches the
hypothalamus and the pituitary where it inhibits
production and secretion of TRH and TSH, thereby
establishing the hypothalamic-pituitary-thyroid
axis. Both The pituitary gland and hypothalamus
control the thyroid gland [4] .

The hormonal changes across the menopause
substantially contribute to increased obesity which
leads to additional physical and psychological
morbidity. Obesity is a public health problem, with
overweight individuals representing approximately
20% of the adult world population. Weight control
has an essential role in postmenopausal health and
should be considered early in the perimenopause
to safeguard the quality of life of women. Weight
loss through diet and increased physical activity
has been shown to alleviate menopausal symptoms
[12].

Hypothyroidism or underactive thyroid occurs
when the thyroid gland doesn't make enough thyroid hormones to meet the body's needs. Without
enough thyroid hormones, many of body functions
slow down [5] . Hypothyroidism can occur at any
age and gender but is most commonly seen in
females during menopausal years. Females are 8
times more likely to be affected than males [6] .
Symptoms commonly associated with hypothyroidism are often nonspecific. These include weight
gain, fatigue, poor concentration, depression, diffuse muscle pain, and menstrual irregularities.
Symptoms with high specificity for hypothyroidism
include constipation, cold intolerance, dry skin,
proximal muscle weakness, and hair thinning or
loss [7] .
Patients with hypothyroidism should be dependent on current medications. Treatment for hypothyroidism focuses on replacing the thyroid hormone
in the body comes in the form of synthetic thyroid
hormone thyroxin and one of the natural ways is
by increasing salt-iodine in the patient's diet [8] . It
is important to treat the whole body as a system
rather than seeing individual parts working separately. Diet and lifestyle factors formed a key
component in the overall treatment of a patient
with thyroid diseases [9] .
Menopause is the time in women's lives when
menstrual period stops permanently, and they are
no longer able to fertile. Menopause typically
occurs between 49 and 52 years of age. Menopause
is defined as the time when there has no menstrual
periods for 12 consecutive months and no other
biological or physiological cause can be identified.
It may also be defined by a decrease in hormone
production by the ovaries [10] .
Symptoms may begin many years earlier. Also,
some women may experience symptoms for months
or years afterward including hot flashes, night
sweats, mood swings and vaginal dryness. In the
United States, the average age for the menopause
is 51 [11] .

In hypothyroidism, increased TSH and decrease
in T 3 and T 4 , results in increased of body weight
and alteration of lipid profile. Hypothyroidism
causes a weight increase together with a decrease
in basal metabolic rate and energy homeostasis
[13].

Postmenopausal women are usually troubled
by increasing weight and waist circumference
caused by obesity and fat redistribution. This is
mostly attributed to estrogen depletion though
other factors such as chronological aging and
decline in physical activity play a significant role
[14].

Excess body weight is one of the most common
health and economic problems in the world. According to the assessments of the World Health
Organization (WHO), nearly billion adults are
overweight and at least 300 million were diagnosed
with clinical obesity (BMI >_ 40) [15] .
In the elderly, humans usually have reduced
muscle mass and increased fat accumulation that
can increase risk of developing cardiovascular
metabolic disease. Although regular physical exercise helps delay or slows these age-related changes,
it isn't always possible in older people due to a
disability or risk of injury. Whole-body vibration
(WBV) training may be considered as an alternative
to physical activity particularly in the frail population. Aging is characterized by a gradual decline
in muscle mass with a simultaneous increase in fat
mass and waist circumference (obesity) [16] .
Over the past decade, whole-body vibration
(WBV) has become an increasingly popular training
method among people to improve the performance
and has therapeutic purposes in geriatric rehabilitation. In WBV training, vibration stimuli are
delivered to the body via the vibration platform or
chair. Vibrations stimuli may influence systemic
hormone levels and tissue perfusion due to direct
mechanical stimulation or as the result of altered
neuromuscular activity [17] .
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Whole body vibration is applied through a
vibrating platform on which a person stands for a
certain period of time. Vibrating platforms currently
marketed provide sinusoidal vibrations with amplitudes ranging from <1 to 15mm and frequencies
of oscillations ranging from 15 to 60 Hz 18. This
modality of training can improve physical capacity,
hormonal productions, blood flow, lymphatic flow,
bone mass, balance, proprioception, health related
quality of life (HRQOL) in healthy subjects and
increase the force of muscles in the short duration
of time with less fatigue [19] .

Group B (study group): 15 patients who were
treated by thyroxine tablets and followed a low
caloric diet program and performed whole body
vibration training for 40 minutes, 3 sessions per
week for 8 weeks.
Table (1): Physical characteristics of patients of both groups
(A&B).
Variables
Age (years)
2

Whole body vibrations have been positively
associated with substantial increases in hormone
production, possibly through direct mechanical
stimulation or enhanced biomolecular transport.
The thyroid is filled with a gel-like substance that
is the storage form of thyroid hormone. The gel
releases hormones when the thyroid is vibrated,
which is why massage therapists avoid throat
massages for hyperthyroid patients. So, the thyroid
is clearly affected by vibration [20] .
One of the advantages of the WBV is a short
application time, ease of use and this technique
could be a highly effective intervention for fall
prevention in the elderly. Another important difference between traditional training methods and
WBV is that there is only a minimum of loading.
That is why WBV is ideal choice for people who
have difficulty training due to aging, illness, disorders, weights or injury [21] .
Subjects and Methods
Subjects:
Thirty obese postmenopausal women were participated in this study. They were referred from
outpatient clinic of physical therapy department
in Elshiekh Zayed Specialized Hospital during a
period from January 2021 to April 2021. Their
ages were ranged from (50-55) years old, and their
(BMI) was ranged from (30-35) kg/m 2 . All patients
were clinically diagnosed as they have hypothyroidism and the all of them were receiving hypothyroid medical treatment in the form of thyroxine
tablets (2-3 tablets per day). All patients were free
from any cardiovascular diseases, musculoskeletal
disorders, neurological diseases, mental disorders,
chest diseases, heart diseases, diabetes, hypertension, renal failure or positive signs of covid-19.
All patients were randomly divided into two equal
groups (A&B).
Group A (control group): 15 patients who were
treated by thyroxine tablets and followed a low
caloric diet program for 8 weeks.

BMI (kg/m )

Control
Group (A)

Study
Group (B)

ptvalue value

51.73 ± 1.53
32.28 ± 1.6

51.93 ± 1.87
32.95 ± 1.64

0.32

0.751

NS

1.14

0.264

NS

Significance

Materials:
1- For Evaluation:
A- Weight-height scale: It was used to measure
the body weight and height for each patient in
both groups (A&B) before and after the treatment course to calculate the patient's body mass
index.
BMI =

Weight (kg)
Square of body height (m

2)

= kg/m

2

B- Tape measurement: It was used to measure waist
circumference (WC) & hip circumference (HC)
to measure waist-hip ratio for each patient in
both groups (A&B) before and after the treatment course. WHR is calculated as waist circumference divided by hip circumference (W
÷— H).
C- Blood sample analysis: A sample of blood from
each patient in both groups (A&B) before and
after the treatment course was analyzed in the
laboratory to measure levels of TSH, FT 3 , FT 4 ,
TC, TG, HDL and LDL in blood.
2- For treatment:
A- Whole Body Vibration (WBV). It was used by
each patient in study group (B) to perform the
treatment program for 40 minutes, 3 sessions
per week for 8 weeks.
B- A stop watch: It was used to detect time of each
treatment session for all patients in study group
(B).
C- A specific diet program designed by a nutritionist
for 8 weeks for each patient in both groups
(A&B).
Procedures:
1- Evaluation procedure:
Before engagement to the study, all data of
each patient were recorded in a recording data
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sheet. Detailed medical and physical conditions
and current medication were carefully taken to
confirm that all patients are suitable for the study.
The weight and height were measured for each
patient before and after the treatment course to
calculate BMI in both groups. Also, waist and hip
circumferences were measured for each patient
before and after the treatment course to calculate
Waist-Hip Ratio. Blood samples were collected
with the help of professional technicians to measure
thyroid hormones level (TSH, FT 3 , FT4 ) and Lipid
profiles (serum Cholesterol, TG, LDL, HDL) before
and after training program in both groups (A&B).

by the physician and the same low caloric diet
program as group (A) in addition to performing a
whole body vibration training machine for 40
minutes, 3 sessions per week for 8 weeks. The
session of WBV consisted of 40 minutes, start with
low frequency (20 HZ), then increase frequency
gradually up to 100 Hz, then end the session with
low frequency (20 HZ).

2- Treatment procedures:
For group (A): It was consisted of 15 obese
hypothyroid postmenopausal women. BMI, serum
thyroid hormones and lipid profiles were measured
before starting the program. Patients in this group
received only their medical treatment of hypothyroidism (thyroxine tab) 2-3 daily and followed a
low calorie diet program for 8 weeks. At the end
of the eighth week, Serum thyroid hormones and
lipid profiles were measured again. According to
the recommendation of health care professionals,
Low caloric diet should contain:

The student's t-test used for comparison of data
collected from both groups before and after the
end of the treatment program.

• Vegetables as Veggies stabilize blood sugar and
are low in calories, salads, raw veggies, and
vegetable soups.
• Non starchy vegetables as cauliflower, cabbage,
spinach, eggplants and okra.
• Fruits with low sugar content as orange, guava,
apples, grape-fruits, pineapple, apricot and mandarin.
• Food that contains fibers as broccoli, carrot,
cucumber, green & colored peppers, lettuce and
tomato.
• Low fat dairy products such as skimmed milk,
low fat yogurt, karesh cheese.
• White meat of poultry white meat of turkey,
skinless chicken breasts, fish and tuna.
• Drink plenty of water (8 glasses of water daily).
• Plan healthy snacks. Stock up on fruit, nuts,
yogurts and fresh sugarless juices.
The caloric intake should be ranged from 12001600 Kcal per day not more to achieve weight
reduction about 1-2kg/week. The intensity of moderate exercises should be 70% not more.
For group (B): It was consisted of 15 obese
hypothyroid postmenopausal women, Each patient
was treated by thyroxine tablets described for her

Statistical analysis:
Data were summarized using the arithmetic
mean, standard deviation (SD) and the percentage
of changes.

Results
The mean values of the body weight (kg) for
patients of the control group (A) before starting
the treatment was 80.43 ± 4.55, it was decreased to
69.22 ± 4.97 after the treatment, with a percentage
of decrease equal 13.93%. In patients of the study
group (B), the mean values of body weight (kg)
was 83.73 ± 4.85 before treatment, and it was decreased to 57.22 ± 4.78 after the treatment, with a
percentage of decrease equal 31.66% as shown in
Table (2) and Fig (1).
By comparing the mean values of body weight
before starting and after the end of the treatment
of both groups (A&B), a statistical significant
(p≤ 0.0001) decrease was observed in both group
following the treatment, but this decrease was more
pronounced and statistically significant in the study
group when compared to the control group.
This means that, low caloric diet program with
WBV training was much better than low caloric
diet program only for treating obesity and hypothyroidism in postmenopausal women.
Table (2): Showed mean values of body weight (kg) pre &
post-treatment for the control and study groups
(A&B).
Body weight (kg)
Variables

Control
Group (A)
Pretreatment

Mean ± SD
MD
% of decrease
t-value
p-value

Posttreatment

Study
Group (B)
Pretreatment

Posttreatment

80.43 ± 4.55 69.22 ± 4.97 83.73 ±4.85 57.22 ± 4.78
11.21
13.93%
9.11
0.0001

26.51
31.66%
11.52
0.0001
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90
80
70
60
50
40
03
20
10
0

80.43 83.73
69.22
57.22

Pre-treatment

The mean values of waist-hip ratio (cm) before
and after the treatment program of both groups
(A&B) were compared and statistical significant
(p≤0.0001) decrease was observed in both groups
following the treatment. Yet, this decrease was
pronounced and statistically significant (p≤0.0001)
in the study group when compared to the control
group as observed in Table (4) and Fig. (3).
Table (4): Showed mean values of waist-hip ratio (cm) pre &
post-treatment for the control and study groups
(A&B).

Post-treatment

Waist hip ratio (WHR)

Group B

Variables

Fig. (1): Illustrates mean values of body weight (Kg) pre and
post-treatment course for both groups (A&B).

The mean values of the body mass index (BMI)
before and after the treatment program of both
groups (A&B) were compared and statistical significant (p≤0.0001) decrease was observed in both
groups following the treatment. Yet, this decrease
was pronounced and statistically significant
(p≤0.0001) in the study group when compared to
the control group as observed in Table (3) and Fig.
(2).
Table (3): Showed mean values of body mass index (kg/m 2)
pre & post-treatment for the control and study
groups (A&B).
Body mass index (BMI)
Variables

Control
Group (A)
Pretreatment

Body mass index (kg/m )2

Mean ± SD
MD
% of decrease
t-value
p-value

36
33
30
27
24
21
18
15
12
9
6
3
0

Posttreatment

Study
Group (B)
Pretreatment

34.07 32 . 95

Mean ± SD
MD
% of decrease
t-value
p-value

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

30.19
22.18

Posttreatment

0.81 ± 0.03 0.78 ± 0.03
0.03
1.23%
5.96
0.0001
0.81 0.78

Study Group (B)
Pretreatment

Posttreatment

0.78 ± 0.04 0.3 ± 0.03
0.48
61.53%
8.26
0.0001
0.78

0.3

Pre-treatment
Group A

Posttreatment

34.07 ± 1.6 30.19 ± 1.49 32.95 ± 1.64 22.18 ± 1.13
3.38
10.77
11.38%
32.6%
11.08
8.92
0.0001
0.0001

Control Group (A)
Pretreatment

Waisthip ratio (WHR)

Group A

Post-treatment
Group B

Fig. (3): Illustrates mean waist hip ratio (WHR) cm pre and
post-treatment course for both groups (A&B).

The mean values of total cholesterol (TC) before
and after the treatment program of both groups
(A&B) were compared and statistical significant
(p≤0.0001) decrease was observed in both groups
following the treatment. Yet, this decrease was
pronounced and statistically significant (p≤0.0001)
in the study group when compared to the control
group as observed in Table (5) and Fig. (4).
Table (5): Showed mean values of total cholesterol (TC) pre
& post-treatment for the control and study groups
(A&B).
Total cholesterol (TC) mg/dL
Variables

Pre-treatment
Group A

Post-treatment
Group B

Fig. (2): Illustrates mean value of body mass index (BMI)
kg/m2 pre and post-treatment course for both groups
(A&B).

Control Group (A)
Pretreatment

Posttreatment

Study Group (B)
Pretreatment

Posttreatment

Mean ± SD
250.76 ± 3.94 230.20 ±4.05 245.11 ± 3.78 211.39± 6.41
MD
20.56
33.72
% of decrease
8.19%
13.75%
14.37
t-value
20.5
p-value
0.0001
0.0001
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230.20
211.39

Pre-treatment

Table (7): Showed mean values of High density Lipoprotein
(HDL) (mg/dL) pre & post-treatment for the control
and study groups (A&B).

Post-treatment

Group A

Group B

High density Lipoprotein (HDL) (mg/dL)

Fig. (4): Illustrates mean values of total cholesterol (TC)
mg/dL pre and post-treatment course for both groups
(A&B).

The mean values of triglycerides (TG) before
and after the treatment program of both groups
(A&B) were compared and statistical significant
(p≤0.0001) decrease was observed in both groups
following the treatment. Yet, this decrease was
pronounced and statistically significant (p≤0.0001)
in the study group when compared to the control
group as observed in Table (5) and Fig. (4).
Table (6): Showed mean values of triglycerides (TG) pre &
post-treatment for the control and study groups
(A&B).
Triglycerides (TG) mg/dL
Variables

Control
Group (A)
Pretreatment

The mean values of High density Lipoprotein
(HDL) before and after the treatment program of
both groups (A&B) were compared and statistical
significant (p≤ 0.0001) increase was observed in
both groups following the treatment. Yet, this
increase was pronounced and statistically significant (p≤0.0001) in the study group when compared
to the control group as observed in Table (7) and
Fig. (6).

Study
Group (B)

Posttreatment

Pretreatment

Posttreatment

Mean ± SD
218.41 ±4.88 193.40±5.02 224.17 ± 4.9 181.4±3.16
MD
42.77
25.01
11.45%
% of decrease
19.07%
t-value
20.61
28.8
p-value
0.0001
0.0001

Variables

Control
Group (A)
Pretreatment

Mean ± SD
MD
% of decrease
t-value
p-value

High density lipoprotein
(HDL) (mg/dL)

Total cholesterol (TC) mg/dL

250.76 245.11

260
240
220
200
180
160
140
120
100
80
60
40
20
0

60
55
50
45
40
35
30
25
20
15
10
5
0

Posttreatment

43.07 ± 4.03 49.6 ± 4.49
6.53

Triglycides (TG) mg/dl

193.40 181.4

Pre-treatment
Group A

Post-treatment
Group B

Fig. (5): Illustrates mean values of Triglycerides (TG) mg/dL
pre and post-treatment course for both groups (A&B).

Posttreatment

45.27 ± 4.5 64.24 ± 4.36
23.19
56.49%

14.12

24.2

0.0001

0.0001

49.6
43.07 45.27

Group A
218.41 224.17

Pretreatment

15.16%

Pre-treatment
220
200
180
160
140
120
100
80
60
40
20
0

Study
Group (B)

64.24

Post-treatment
Group B

Fig. (6): Illustrates mean values of high density Lipoprotein
(HDL) (mg/dL) pre and post-treatment course for
both groups (A&B).

The mean values of Low density Lipoprotein
(LDL) before and after the treatment program of
both groups (A&B) were compared and statistical
significant (p≤ 0.0001) decrease was observed in
both groups following the treatment. Yet, this
decrease was pronounced and statistically significant (p≤0.0001) in the study group when compared
to the control group as observed in Table (8) and
Fig. (7).
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Table (8): Showed mean values of Low density Lipoprotein
(LDL) (mg/dL) pre & post-treatment for the control
and study groups (A&B).
Low density Lipoprotein (LDL) (mg/dL)
Variables

Control
Group (A)
Pretreatment

Mean ± SD

Posttreatment

Study
Group (B)
Pretreatment

Posttreatment

168.8 ± 5.53 150.33 ± 6.96 169.5 ± 5.53 122.09 ± 8.06
18.47

47.41

% of decrease

10.94%

27.97%

t-value

16.8

11.02

p-value

0.0001

0.0001

Low density lipoprotein
(LDL) mg/dL

MD

180
160
140
120
100
80
60
40
20
0

Thyroid sitmulating hormone
(TSH) mu/L
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4
3.6
3.2
2.8
2.4
2
1.6
1.2
0.8
0.4
0

3.5

3.82
3.09

2.1

Pre-treatment

Post-treatment

Group A

Group B

Fig. (8): Illustrates mean values of thyroid stimulating hormone
(TSH) (mu/L) pre and post-treatment course for both
groups (A&B).

168.8 169.5
150.33
122.09

Pre-treatment
Group A

The mean values of Free Triiodothyronine (FT 3 )
before and after the treatment program of both
groups (A&B) were compared and statistical significant (p≤ 0.0001) increase was observed in both
groups following the treatment. Yet, this increase
was pronounced and statistically significant (p≤
0.0001) in the study group when compared to the
control group as observed in Table (10) & Fig. (9).
Table (10): Showed mean values of free triiodothyronine
(FT3) n mol/L pre & post-treatment for the control
and study groups (A&B).

Post-treatment
Group B

Free triiodothyronine (FT3) n mol/L

The mean values of Thyroid stimulating hormone (TSH) before and after the treatment program
of both groups (A&B) were compared and statistical
significant (p≤ 0.0001) decrease was observed in
both groups following the treatment. Yet, this
decrease was pronounced and statistically significant (p≤0.0001) in the study group when compared
to the control group as observed in Table (9) and
Fig. (8).
Table (9): Showed mean values of Thyroid stimulating hormone
(TSH) (mu/L) pre & post-treatment for the control
and study groups (A&B).
Thyroid stimulating hormone (TSH) mu/L
Variables

Mean ± SD

Control
Group (A)

Study
Group (B)

Pretreatment

Posttreatment

Pretreatment

Posttreatment

3.5 ± 0.57

3.09 ± 0.57

3.82±0.5

2.1 ± 0.53

MD

0.41

1.72

% of decrease

11.71%

45.02%

t-value

12.76

12.64

p-value

0.0001

0.0001

Variables

Control
Group (A)
Pretreatment

Mean ± SD
MD
% of decrease
t-value
p-value

Free triiodothyronine
(FT3) n mol/L

Fig. (7): Illustrates mean values of low density Lipoprotein
(LDL) (mg/dL) pre and post-treatment course for
both groups (A&B).

3.3
3
2.7
2.4
2.1
1.8
1.5
1.2
0.9
0.6
0.3
0

Posttreatment

2.32±0.4
2.67 ± 0.39
0.35
15.08%
11.39
0.0001

2.70

Study
Group (B)
Pretreatment

Posttreatment

2.70 ± 0.38 3.94±0.4
1.24
45.92%
19.37
0.0001

2.67 3.94

2.32

Pre-treatment
Group A

Post-treatment
Group B

Fig. (9): Illustrates mean values of free triiodothyronine (FT 3 )
n mol/L pre and post-treatment course for both groups
(A&B).
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The mean values of Free Thyroxine hormone
(FT 4 ) before and after the treatment program of
both groups (A&B) were compared and statistical
significant (p≤ 0.0001) increase was observed in
both groups following the treatment. Yet, this
increase was pronounced and statistically significant (p≤0.0001) in the study group when compared
to the control group as observed in Table (11) and
Fig. (10).
Table (11): Showed mean values of free thyroxine hormone
(FT4) n mol/L pre& post-treatment for the control
and study groups (A&B).
Free thyroxine (FT4) n mol/L
Variables

Mean ± SD

Control
Group (A)

Study
Group (B)

Pretreatment

Posttreatment

Pretreatment

Posttreatment

1.15±0.14

1.42±0.13

1.09±0.27

1.97±0.1

0.27

% of decrease

23.47%

80.73%

t-value

8.71

5.19

p-value

0.0001

0.0001

Free thyroxine hormone
(FT4) n mol/L

MD

1.5
1.4
1.3
1.2
1.1
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

0.88

1.42
1.15

1.97

1.09

Pre-treatment
Group A

Post-treatment
Group B

Fig. (10): Illustrates mean values of free thyroxine (FT 4 ) n
mol/L pre and post-treatment course for both groups
(A&B).

Discussion
The results of this study showed a significant
decrease in body weight, Body mass index, Waist
hip ratio, total cholesterol, triglycerides, lowdensity lipoprotein, TSH with a significant increase
in high-density lipoprotein, FT 3 and FT 4 after
treatment in both groups. Yet, these changes were
more pronounced and statistically significant in
the study group when compared to the control.
This means that whole body vibration training
combined with low caloric diet program with thy-

roxine tablets is much better than using low caloric
diet program with thyroxine tablets only in treating
obese postmenopausal women with hypothyroidism.
The results of this study came in agreement
with (Bansal et al., 2015) who stated that “regular
physical exercise can improve thyroid function
and thus improve mental and physical status of
hypothyroid patient and concomitantly decrease
dose of thyroxine replacement therapy. It has a
great impact on endocrine glands, it increases
hormonal secretion of these glands in the circulating
blood and thyroid is one of these glands”.
The results of this study came in agreement
with (Sakshi et al., 2019) who emphasized that
“Regular exercise has both short-term and longterm benefits in menopausal women. Short term
benefits include the management of menopausal
symptoms, psychological distress, weight issues,
immobility, and injuries”.
The results of the present study agreed with
(Gian et al., 2020) who reported that “Whole-body
vibration (WBV) training has been established as
a useful method to improve physical fitness in
obese individuals. Vibration stimulus during half
squatting might suggest a long-term effect of WBV
on the endocrine system”.
The results of the present study were confirmed
by (Debmalya et al., 2016) who stated that
“Hypothyroid obese postmenopausal women should
make dietary changes for weight loss. Following
a low caloric diet program can help to reduce body
weight, decrease symptoms of thyroid dysfunction
and decrease high cholesterol level in the blood.
Weight loss by hypocaloric diet induces a significant change in serum FT 3 and TSH levels. It seems
that even simple changes of lifestyle, characterized
by increased physical activity and improvement
in body composition and weight lead to an increase
of metabolic rate and decrease high cholesterol
level in blood”.
(Rigamonti et al., 2018) explained that “Wholebody vibration (WBV) has become a common
exercise used as alternative exercise modality to
improve physical fitness and physical performance
in obese and non-obese subjects. Several studies
showed that long-term WBV practice has positive
effects on body composition, bone mineral density,
and heart rate (HR) variability. Moreover, it is well
established that a single session of WBV positively
influences the anabolic hormones in aged individuals and in obese subjects”. This agreed with the
results of the study.
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(Chi-Chang et al., 2018) demonstrated that
“WBV may positively affect body weight, exercise
performance, fatigue, fat accumulation and obesityassociated biochemical assessments in diet-induced
obesity. It may be a potential sport for health
promotion and have an anti-fatigue effect in preventing diet-induced obesity. For the future application with current results, the weight control, an
important issue in modern society, could be intervened by diet management combined with vibration
exercise, especially for obese population which
couldn't tolerate the intensive aerobic exercise in
the beginning”. This came in agreement with the
results of the current study.
(Wilms et al., 2017) reported that “WBV combined with endurance training could significantly
increase resting energy expenditure for the improvement of body composition. Vibration exercise
was attracted a lot of attention as an exercise
modality, which elevates metabolic rate and activates muscular adaption that could be a potential
method for weight reduction”. This agreed with
the results of the study.
Summary:
All these findings confirmed that, whole body
vibration training combined with low caloric diet
program with thyroxine tablets is much better than
using low caloric diet program with thyroxine
tablets in treating obese postmenopausal women
with hypothyroidism. Thus, whole body vibration
training has a great and beneficial effect on hypothyroidism in obese postmenopausal women. It
gives amazing results and noticeable changes.
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