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Abstract

Background: Numerous disorders have been connected to vitamin D deficiency,
vitamin D's nutritional status is determined by exposure to sunshine as well as dietary
or supplemental consumption. Exercise, however, has been shown in recent research
to affect circulating 25(OH) D levels.

Purpose: This study was conducted to explore the influence of whole body vibration
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Materials and Methods: Initially, 40 women with vitamin D deficiency were
randomly divided into two groups: Control group A (n = 20) received vitamin D
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supplement and group B (n = 20) received Whole Body Vibration (WBV) trained three
times a week for 8 weeks plus vitamin D supplement. Both groups receiving a
conventional dose (880 [U/day) of vitamin D for two months. The optimal circulating
vitamin D concentration was preliminarily assessed based on the parathyroid hormone
response so concentration of vitamin D and parathyroid hormone were measured pre-
and post-eight-weeks intervention timeframe.

Results: There was a notable improvement in concentration of vitamin D and
parathyroid hormone of both groups post treatment compared with that pretreatment
(p<0.025). Also, there was a significant increase in vitamin D and significant decrease
in parathyroid hormone of WBV group compared with that of control group post
treatment (p < 0.05).

Conclusions: Combining WBYV with vitamin D supplements may improve vitamin D
status overall.
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Introduction:

Vitamin D has been the subject of more
research recently, which is explained by its many
functions in human health, such as its impact on
immunological, cardiovascular, and
musculoskeletal health (1).

Vitamin D deficiency 1is currently
recognized as a common public health problem
(2). Vitamin D has long been known to play a
part in maintaining calcium and phosphate
balance as well as skeletal and non-skeletal
health. Along with other causes, vitamin D
insufficiency is a significant contributor to
metabolic bone abnormalities that cause rickets
in children and osteomalacia in adults (3). A lack
of vitamin D is linked to a number of chronic
illnesses, such as cancer, autoimmune disorders,
heart disease, high blood pressure, diabetes,
metabolic syndrome, depression, neurocognitive
function, and an increased risk of infection (4-8).

Vitamin D is a unique pro-hormone that is
not classified as a "vital amine" since it is
obtained primarily by subcutaneous exposure to
ultraviolet B light. Following exposure, a chain
reaction within the skin produces cholecalciferol
(vitamin D3), which is then hydroxylated to
produce the circulating metabolite 25-
hydroxyvitamin D (25(OH)D). This is most
typically improved vitamin D absorption (1).

Almost 90% of the human endogenous
vitamin D is synthesized primarily in the skin by
activation of 7-dehydrocholesterol triggered by
the exposure to ultraviolet (UVB) sunlight, so
limited exposure to the sunlight might lead to
vitamin D deficiency. The remaining 10% is
acquired from nutritional sources such as
codfish, mushrooms, milk, eggs, and fortified
food. Although vitamin D synthesis depends on
UVB sunlight exposure, many other factors such
as age, obesity, skin color, dress style, and
sunscreen-use might affect vitamin D level (9).

Recent studies have found that physical
inactivity is an important risk factor for
morbidity and mortality from chronic non-
communicable diseases (10) and for vitamin D
deficiency (11). Many observational studies have
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indicated that the maintenance of vitamin D
nutritional status is associated with physical
activity/exercise behaviors (12,13), and physical
activity levels are significantly positively
correlated with 25(OH)D levels (14,15).

In addition to the recognized impact of
vitamin D and calcium supplementation, load-
bearing training, such as whole-body vibration
(WBYV) training, may prevent or perhaps partially
reverse sarcopenia and  osteoporosis in
postmenopausal women (16-19).

An assessment of Jordanian university
students selected from non-health-related
faculties revealed that there is a need for
improvement in their knowledge, attitudes, and
practices regarding vitamin D, its relationship to
sun exposure, and their consumption of vitamin
D-rich foods or supplements. They found a
discrepancy between attitudes, practices, and
knowledge of vitamin D that can be closed by
raising awareness of the vitamin (3).

Whole-body vibration treatment has an
impact on bone metabolism, muscular function,
muscle training, and the endocrine system.
Vibration treatment sends anabolic mechanical
impulses to the bone and muscle tissue. It
promotes blood circulation to the bones, ensuring
an increased nourishment supply and the
absorption of vitamin D (20).

Whole body vibration (WBV) exercise uses
an oscillating platform as a stimulus, transmitting
forced mechanical oscillation through the legs of
an individual standing on the platform (21) and
stimulating subcutaneous proprioceptors, muscle
spindles and Golgi tendon organs (22,23). It has
been suggested that WBV exercise can have
beneficial effects on absorption of vitamin D
(24).

Materials and Methods:
Study design:

The study was carried out from October 2024
to January 2025, and approved by the Research
Ethics Committee at the institution under the
number (IRB#18\11\2024-2025). All
participants received comprehensive information
regarding the aims and methodologies involved
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in the study and provided written consent,
indicating their voluntary participation. The
study's procedures conformed to the ethical
criteria set by the 1964 Declaration of Helsinki,
along with its subsequent updates. Additionally,
this research ~was registered in the
ClinicalTrials.gov registry under the number:
NCT 06721637

Participants:

The research was conducted at the Physical
Therapy  Department of  Al-Zaytoonah
University. Forty female patients who had
vitamin D deficiency were enrolled in this study
according to specific criteria: vitamin D
concentration was preliminarily assessed based
on the parathyroid hormone response so
concentration of vitamin D and parathyroid
hormone were measured pre- and post-two
month’s intervention. Vitamin D concentration
was less than 12ng/ml and age between 20 and
50 years and Their BMI less than 30. The study
excluded participants if Vitamin D concentration
was greater than 20ng/ml, Their BMI greater than
30 and exhibited a history of significant medical
diseases such as rheumatoid diseases,
uncontrolled high blood pressure, serious heart or
lung issues, chronic viral infections including
herpes and hepatitis.

Evaluative equipment:

Recording data sheet: Name, gender, age,
address, Work status, weight and height, vitamin
D concentration was preliminarily assessed
based on the parathyroid hormone response so
concentration of vitamin D and parathyroid
hormone were measured pre- and post-two
months’ intervention and Weight and height
measured while the woman wearing a thin layer
of clothes to calculate the BMI according to the
following equation: BMI= weight/height2
(Kg/m2), for both groups (A&B).

Intervention

The intervention was administered three times
weekly for a duration of eight weeks, totaling 24
sessions. The two groups received either a
conventional dose (880 IU/day) of vitamin D for two
months.
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Control Group:

Group (A) (n = 20): received vitamin D
supplement for 8 weeks.

Whole body vibration (WBV) Group:

Group B (n = 20): received whole body
vibration trained three times a week for 8 weeks
plus vitamin D supplement.

The woman assumed a full squat position on a
vibration platform. The apparatus was set at a
frequency of 30 Hz, amplitude of 2 mm, and
duration of 5 min. The women were instructed to
remain in the squatting position with holding
hand rail after turning on the vibration and to
report any discomfort that might arise. At the end
of 5 min, the vibration turned off automatically.
Thereafter, the women took a 1-min rest. They
were then asked to stand on the vibration
platform for 5 min, with the same parameters as
those used in the squatting position. Thus, the
total time for the application of WBV in each
session was 10 min (25).

Results:
Statistical analysis
Paired t-test was conducted for comparison of
subject characteristics between groups. Chi-
squared package for social studies (SPSS)
version 25 for windows (IBM SPSS, Chicago,
IL, USA).test was conducted for comparison of
marital status between groups. Normal
distribution of data was checked using the
Shapiro-Wilk test and Kolmogorov-Smirnov
test. Levene’s test for homogeneity of variances
was conducted to test the homogeneity between
groups. The level of significance for all statistical
tests was set at p < 0.05. All statistical analysis
was conducted through the statistical.
Subject characteristics:
There was no significant difference between
groups in age, weight, height and BMI (p > 0.05)
(Table 1).

There is enough evidence at the 5% level of

significance to support the increase in
concentration of vitamin D and decrease in
parathyroid hormone of both groups post
treatment compared with that pretreatment
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As tyqme > 2.093 wereject Hy and accept
H, . This result is confirmed by the fact the P value
is less than 0.025. There is thus a significant
difference at the 0.05 level of significance
between the paired samples difference and zero,
and the result indicate that the increase in
concentration of vitamin D and decrease in
parathyroid hormone of both groups post
treatment compared with that pretreatment
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As  tgraristics > 2.093  we reject Hj and
accept H;.This result is confirmed by the fact the
P wvalue is less than 0.025. There is thus a
significant difference at the 0.05 level of
significance between the paired samples
difference and zero, and the result indicate that
there was a significant increase in vitamin D and
a significant decrease in parathyroid hormone of
group whole body vibration compared with that

There is enough evidence at the 5% level of
significance to support the increase in
concentration of vitamin D and decrease in
parathyroid hormone of both groups post
treatment compared with that pretreatment

Table 1. Subject characteristics.

of control group post treatment (Table 2).

Group A Group B p-value
Mean = SD Mean + SD
Age (years) 26.05+6.236 25.95+6.320 0.330
Weight (kg) 71.80+8.237 71.60+8.356 0.330
Height (cm) 164.40+8.744 164.15+8.493 0.330
BMI (kg/m?) 26.51+2.204 26.30+£2.202 0.164
SD, standard deviation; p-value, level of significance.
Table2. Comparison between the two groups.
Group A Group B
Mean + SD Mean £SD P value

Vitamin D

Pre treatment 10.45 +2.685 10.10+ 2.245 0.167

Post treatment 19.20+ 1.673 22.05+3.120 0.000

Paired difference 27.250+£10.264 11.600+2.891

95% C.I for py 7.742-10.457 10.247-12.953

Loatue 14.033 17.944

Parathyroid hormone

Pre treatment 46.20+ 7.367 45.60+ 5.235 0.047

Post treatment 33.25+ 6.927 30.20+ 6.178 0.000

Paired difference 8.950+2.523 16.650£8.922

95% C.I for py 7.769-10.131 3.140-7.659

tyalue 15.864 5.002

SD, Standard Deviation; pg, Mean Difference; CI, Confidence Interval; P-value, Level of significance.
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Discussion:

The objective of current research was to explore
the influence of whole body vibration in
improving vitamin D absorption in women. The
outcomes of current research suggested that there
was a significant improvement of all measured
parameters (Vitamin D concentration and
parathyroid hormone concentration). The
significant improvement in Vitamin D
concentration in both groups might be due to
vitamin D supplement and WBV.

In related research, WBV training was
investigated for its possible advantages on
muscle strength and bone mineral density (BMD)
when combined with vitamin D supplementation.
A randomized controlled trial of institutionalized
old women looked at the effects of six months of
WBYV training paired with either standard (880
IU) or high-dose (1600 IU) vitamin D
supplementation. The results showed that all
groups saw substantial increases in dynamic
muscular strength, hip BMD, and blood vitamin
D levels. However, WBV did not show any
substantial advantages above vitamin D therapy
alone. Furthermore, increasing vitamin D did not
yield better musculoskeletal results than the
standard dose (26).

The outcomes of current research were consistent
with Li et al (2024) who emphasized that the
combination of whole-body vibration exercise
and vitamin D administration has been shown to
improve bone density. Furthermore, vitamin D
indirectly increased muscular strength, which
helps enhance general body strength, allowing
people to conduct everyday tasks more readily
and lowering the chance of falling. Furthermore,
the study revealed the significant influence of
whole-body vibration exercise on increasing
vitamin D levels through supplementation (27).
This study focused on women who had
undergone menopause, investigating the impact
of vibration devices on their health. According to
the findings, whole-body vibration training was
effective in reducing weight gain, reduced bone
density, and psychological alterations associated
with menopause. One of the device's most

noticeable impacts was its capacity to
considerably boost bone density and improve
vitamin D absorption, which helped minimize the
risk of osteoporosis, a condition that is especially
serious for postmenopausal women (28).

The outcomes of current research were consistent
with Newhart et al (2019) who emphasized that
improve neuromuscular performance, vitamin D
absorption, muscular strength, balance, gait
mechanics, and quality of life is whole body
vibration. The method consists of standing and
maintaining positions on a platform that vibrates
at a predetermined oscillation frequency,
amplitude, and magnitude. When a WBV
training device comes into contact with the body,
the vibratory wave travels through the limb,
contacts the platform, and travels up the body to
the joint. A transient contraction and relaxation
of the musculature results from the modest and
quick shifting of the muscles and tendons at the
joint caused by the vibratory wave. When the
muscle is stretched quickly, the muscle spindle
engages, triggering the stretch reflex and causing
the muscle to contract reflexively (29).
According to Gian et al. (2020), who proposed
that whole-body vibration (WBYV) training is an
efficient means of enhancing physical fitness,
vitamin D absorption in obese women, obese
postmenopausal ~women showed  greater
improvement after applying WBV (30).
According to Rigamonti et al. (2018), WBYV has
become more popular as an alternative form of
exercise for boosting physical performance and
fitness in both obese and non-obese participants,
which supported the improvement of all
indicators in group B. Furthermore, it is widely
known that a single WBV session increases
anabolic hormones in persons who are fat and
elderly (31).

Our findings supported those of Wilms et al.
(2017), who found that WBV and endurance
training can significantly increase body
composition, Vitamin D absorption and resting
energy expenditure. Exercise with vibration has
garnered a lot of interest as a way to increase
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metabolic rate and trigger muscle adaptation
(32).

Conclusion: Combining WBV with vitamin D
supplements may improve vitamin D status
overall.
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