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ABSTRACT

Background: Dysmenorrhea is one of the most common causes of pelvic pain in women, estimates of the prevalence
of dysmenorrhea range widely from 16.8 % to 81%, with high rates as 90% have been recorded. It has a negative impact
on the quality of life of affected females, leading to activity restrictions. Pelvic stability decreases in women with
dysmenorrhea, leading to lumbar pelvic imbalance, resulting in impaired balance control. Purpose: The purpose of this
study was to determine the effect of Biodex balance (BBS) training on pain, postural stability and functional activities
during dysmenorrhea. Methods: Thirty participants suffering from primary dysmenorrhea with a regular menstrual cycle
were randomly assigned to experimental group (n=15) and control group (n=15). The experimental group received sessions
in BBS training combined with traditional core stability exercises while the control group received only traditional core
stability exercises for 4 weeks (three sessions per week). The BBS was used to assess postural stability and limit of
stability, while the Visual analog scale (VAS) was used to assess pain intensity and Patient specific functional scale (PSFS)
to assess the ability to perform activities. All measurements were obtained before, during the menstrual cycle, and
after receiving the treatment. Results: The mean values of all variables showed no significant difference in the pre, mid
menstrual cycle an d post-treatment assessments, p values were insignificant (P>0.05) between the 2 groups except for
post-post treatment assessment for limit of stability (p<0.05). However, both groups showed improvement in all variables
when comparing pre and post balance assessments. Conclusion: Balance training with BBS has a positive effect on
dysmenorrhea patients by improving postural stability, functional activities, and decreasing pain intensity
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INTRODUCTION
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Dysmenorrhea is one of the most well-known reasons for pelvic agony in females, evaluations of the  Dysmenorrhea, Biodex
predominance of dysmenorrhea range broadly from 16.8 % to 81%, with high rates as 90% have been  Balance System, Exercises,
recorded '. Menstrual cycle, which lasts from menarche to menopause, is transient uterine bleeding. It ~ Postural Stability, Pain,

is dependent on endometrial disintegration and exfoliation, which usually takes place in a regular cycle ~ Functional Activities .

lasting between 21 and 45 days, with blood flow lasting between 2 and 6 days and an average blood loss ~ ARTICLE HISTORY:
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of between 20 and 60 mL 2. Accepted : Jan 18, 2023
o . . Published: Feb 21, 2023
The significant symptoms of dysmenorrhea are pelvic or lower stomach torment, queasiness, loose .

bowels, and back torment. These side effects ordinarily start at the hour of period and stay in 3 days  10.5455/jcmr.2023.14.02.17
or less?>.

Dysmenorrhea negatively affects the quality of life and may lead to activity restrictions like school and
work absenteeism, as well as limitations on social and recreational activities, academic and professional
performance 23. Approximately 15% of women with dysmenorrhea are affected by symptoms severe
enough to cause absenteeism from work, school, and other activities, even for women who don’t miss
school or work over menstrual-related symptoms, the reduced productivity associated with those
symptoms negatively affects performance.*¢

Pelvic stability may decrease in women with dysmenorrhea, leading to lumbar pelvic imbalance, which
can lead to improper proprioception input into the central nervous system, resulting in impaired balance
control.”® Biodex balance system (BBS) is a multi-axis advanced device that provides objectively
accurate and dependable data about a person’s balance and capacity to stabilize a joint under dynamic
stress so it can be utilized for testing and treatment.® "
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Several studies have been directed on the impact of the
menstrual cycle on postural stability, Sung and Kim ' explained
that postural stability during the menstrual cycle is negatively
correlated with estrogen. Another study used side hop test
(SHT), figure of eight hop test (F8T), and modified star
excursion balance test (mSEBT) to evaluate the functional
performance of 13 healthy women, the study revealed that
different menstrual cycle phases had an impact on healthy and
young women’s functional performance '2'3. The levels of the
sex hormones estrogen and progesterone in the body during
the menstrual cycle (MC) are highly dependent on the time of
year. The levels of these hormones peak at the start of the MC,
peaking at the end of the luteal phase and then again in the
luteal phase1 (LP). According to studies, these sex hormones
have the potential to modify sensory perception and motor
responses by acting on membrane receptors >3 and influencing
neurotransmitters including GABA, serotonin, and glutamate,
Additionally, we propose that estrogen and progesterone affect
physiological processes as anaerobic and aerobic capacity,
alterations in soft tissues, postural control, muscular strength,
proprioception, and neuromuscular coordination by reducing
fibroblastic activity, estrogen also has biological effects that
reduce collagen formation in tendons.

Lee et al.” studied the effect of the menstrual cycle on the
static balance of healthy women and found that postural
sway tended to increase approximately 13 days following
menstruation, The research showed how the menstrual phase
adversely affects the static balance of healthy women. Some
authors have also focused on menstrual pain and its effect on
general wellbeing, based on findings, menstrual pain is highly
prevalent and poorly managed'. So, the purpose of this study
was to determine the effect of Biodex balance training on
postural stability, pain, and functional activities in patients
with dysmenorrhea.

MATERIALS AND METHODS
Study design

Arandomized clinical trial study design. The study was approved
by the biomedical research Ethics Committee at Umm Al-Qura
University, approval no (HAPO-02-K-012-2022-02-947). Before
signing an informed consent form accepting to participate in
the study, all subjects were given a full explanation of the
study’s procedures, objectives, and hazards. This study was
carried out from February 2022 to June 2022.

Participants

A total of sixty Saudi female students from Umm Al-Qura
University were included in this study, forty-three of them
completed the initial assessments, thirteen participants of
the forty-three withdrew due to private reasons, and didn’t
complete the treatment program, so the study started
with thirty participants. The inclusion criteria were Saudi
female students (Umm Al-Qura University) suffering from
dysmenorrhea with a regular menstrual cycle (average is to
have periods every 28 days), ages ranging between 18-25 years.
The exclusion criteria were Irregular menstrual cycle (anything
outside the range 21-35 considered a regular), age less than
18 years or more than 25 years, history of cardiovascular
disease, neuromuscular disorders, taking any medication that

would affect sex hormones or balance, pregnant women, and
coronavirus (COVID -19) cases.

Randomization

The patients were randomly assigned to control group (n=15)
and experimental group (n=15) by putting even numbers on
excel sheets into the experimental group and odd numbers into
the control group to prevent bias in the treatment assignment

(Fig. 1).

Assessment

The assessment was conducted in Physiotherapy department
at Umm Al-Qura University, we recorded the subject’s name,
age, height, weight, and calculated body mass index (BMI).
Thirty participants have done the assessment three times,
before, during the menstrual cycle, and after receiving the
treatment.

Biodex Balance System (BBS) (Biodex Medical System, Shirley,
NY, USA) has been used to evaluate posturalstability and limit
of stability. This system is versatile, allowing it to be used to
assess balance '», determine proprioceptive and kinesthetic
abilities, and determine neuromuscular control (stability and
degree of sway values). The current study used an available
balance device in the physiotherapy labs, which is a valid and
reliable tool to assess the balance. The BBS (version biodex
SW PN 950-440-E617) simulates movements in the anterior-
posterior and medial-lateral directions, and a 360° mobile
circular platform with a 20° tilt, support rails ' (Fig. 2).

Pain assessment

Visual analogue scale has been used to evaluate participants’
amount of pain, VAS is a unidimensional measure of pain
intensity, the scale is anchored by (score of 0) which indicates
no pain, and (score of 10) which indicates the worst possible
pain.The pain (VAS) is self-completed by the subjects which
were asked to make a mark on the VAS line at the point
that represents their pain intensity 7. VAS scores have been
taken firstly before the menstrual cycle, secondly during the
menstrual cycle, and lastly after the treatment intervention.

Functional activities assessment

Assessment for eligibility

Participantswith primary dysmenorrhea

Excluded (n = 30)

Didn"t complete two assessments = 17

Refused for private reasons = 13

‘ Randomization (n = 30}

Control group (n = 15)

| Experimental group (n = 15) |
1

Receved Biodex balance training +

traditional core stability exercises

| I

| 4 weelss interventions ‘

| !

Post-intervention
Ineq surem ents

Received traditional core stability
exercises only

Post-intervention
0 easurements

Fig. 1: Flow Chart of the study design
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Patient specific functional scale (PSFS) was used to assess
the functional abilities of participants, PSFS is a functional
assessment scale that assists adult patients to quantify the
influence pain and disability have on their ability to achieve
activities of daily living. participants were asked to rate five
activities of daily living (attending class, cleaning the room,
walking, climbing stairs, and self-care). Zero represents
being unable to perform the activity, while “10” represents
being able to perform the activity at their previous level. The
subjects chose a value that accurately describes their level
of ability in each activity assessed '®. PSFS scores have been
taken firstly before the menstrual cycle, secondly during the
menstrual cycle, and lastly after the treatment intervention.

Display module

Display height

Support handles

Foot platform

Figure 2: Biodex Balance System

Balance assessment

The session was started to calculate posturalstability and limit
of stability indexes with the balance platform in the “locked”
or static position to record participants’ heel and foot position
on the platform '. The participants were instructed to keep
their hands at their sides. Handrails could only be touched
as a safety precaution during extreme postural deviations to
reestablish balance .

The participants were assessed on two types of tests: firstly,
the postural stability test (Fig.3) to assess the ability to keep
the center of balance '>. We set three test trials of 10-sec tests
each at an initial and ending platform setting level of 10 with
5-sec rest between trials. Using the overall stability index is
assessed the balance control in all directions for each subject.
Secondly, the limit of stability test (LOS) (Fig.4), It requires
participants to move and assess control of their center of
gravity within their base of support 2°. We set three trials of
test with 5-sec rest between trials, the limits of stability hold
time were 0.25 sec and the level of platform setting was 10.
Using the overall stability index and time to complete the test
in all directions for each subject. All the 3-time assessments
have been taken before, during menstrual cycle and after
treatment intervention with the same procedure explained
above.

Postural Stability Testing
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Figure 4: Limit of stability test
Treatment program

Traditional Core stability exercises

Traditional Core stability exercises were delivered to both
control and experimental groups. The experimental group
received sessions on Biodex Balance training in addition to the
traditional Core stability exercises.

Both groups received the same traditional Core stability
exercises for 4 weeks, three times a week, for 30 min each.
The treatment session was including a set of exercises aimed
at improving balance, muscle strength and stability ?'. Each
session comprises three phases: warm-up, actual training,
and cool-down. 5-min consisting of slow running, and gentle
stretching exercises for the quadriceps, hamstring, calf and
iliopsoas muscles were included in the warm-up activities. The
active phase lasted 20 min and was performed on the Mat.
The exercises performed under supervision which is included:
Crunch with feet on the ball, Ball hip adduction, Wall squat,
and ball pendulum. After the exercise, there was a 5-minute
cool-down phase that included deep breathing exercise and
relaxation exercise. The experimental group received the
balance training program three sessions per week for a duration
of 4 weeks on BBS which includes postural stability and limits
of stability training.

Biodex Balance Training

On Postural stability training, the participants were instructed
to stand 5 min on the foot platform and stabilize themselves
to keep the pointer in the middle of co-centered circle on the
screen. The stability level of the platform was set to 10 for the
first 3 sessions and then reduced one level on every 3 sessions so
that in the 10™, 11t and 12" sessions the stability level was 7.

Journal of Complementary Medicine Research | Volume 14 | Issue 2 | 2023-
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On limits of stability training, the subject attempted to
move through a movement pattern consistent with the sway
envelope. The sway envelope is the area in which a person’s
center of gravity (COG) can be moved. We set three trials with
5-sec rest between them and hold time for 0.25 sec.

The stability level of the platform was set to 10 for 1=t week and
then reduced one level for every week (every three sessions)
so that in the 10, 11™ and 12t sessions the stability level was
7. the subject shifts their weight to move the cursor as quickly
and as accurately as possible from a central target to a blinking
target and back again.

Data analysis

The data were analyzed using SPSS version 20 (SPSS, Chicago,
IL). The descriptive statistics for the mean and standard
deviation included the height, weight, age and BMI of the
patients. Differences between and within the pre-mid and
post-treatment groups were assessed using the student t-test.
A P-value below 0.05 was assumed to be significant.

RESULTS
Demographic data

The results of the present study showed no significant difference
in demographic data of the patients between experimental
and control groups as in Table 1 for weight, height, age, and
BMI variables.

Balance assessment

The results of the present study showed no significant
difference in the pre, mid and post-treatment balance
assessments, p values were insignificant (P>0.05) between the
experimental and control groups for all variables except for
post-post treatment assessment for limit of stability (p<0.05).

However, both groups showed improvement in balance
when comparing pre, mid and post balance assessment as
in Table 2.

Pain assessment

The results of the present study showed no significant difference
in mid and post-treatment pain assessments, p-values were
insignificant (P>0.05) between the experimental and control
groups in post treatment assessment. However, both groups
showed improvement in pain when comparing mid and post
pain assessment (Table 3).

Functional assessment

The results of the present study showed no significant difference
in pre, mid and post-treatment function assessments, p values
were insignificant (P>0.05) between the experimental and
control groups in post treatment assessment. However, both
groups showed improvement in function when comparing mid
and post assessment variables (Table 4).

Table 2: Demographic data of the experimental and control group pre-treatment.

Descriptive statistics

Age Weight Height BMI
Experimental 21.4 .6 49.5 +8.8 158.1+4.9 19.7+3.2
Control 20.7+1.2 54.4+10.2 158.1+5.5 21.4+3.4
T-value -2.05 1.42 -0.004 1.43
P value 0.058** 0.165** 0.997* 0.163*

Level of significance at P<0.05, *Significant, **Non-significant.

Table 2: Balance assessment of the experimental and control group pre-mid-post treatment.

Variables Experimental group Control group T value P value

Postural stability Pre 0.8 +.3 0.8 +.3 -0.14 0.892*
Mid 0.9:+.4 0.9+.2 -0.08 0.939*
Post 0.8 .4 0.7+.2 -0.89 0.376**

Limit of stability Pre 30.2+9.2 30.6+6.6 0.15 0.884**
Mid 31.7+9.4 31.4+7.4 -0.08 0.940**
Post 45.9+10.0 37.5+7.3 -2.69 0.012*

Level of significance at P<0.05. *Significant. **Non-significant.
Table 3: Visual analogue scale (pain) of experimental and control group pre-mid-post treatment

Experimental Control T value P value

Pre 0.0 0.0 0.0:0.0 0.00 0.00

Mid 6.5+1.9 5.912.4 -0.75 0.461**

Post 3.5£2.3 4.8+2.6 1.44 0.162**

Level of significance at P<0.05., *Significant. **Non-significant.
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Table 4: Patient specific functional scale (PSFS) of experimental and control group pre-mid-post treatment

variables Experimental group Control group T value P value
Pre 10.0£0.0 10.0£0.0 0.00 0.00
Attend classes  piq 7.5¢1.6 7.242.9 -0.32 0.749**
Post 8.7+1.4 8.2+3.0 -0.56 0.581**
Pre 10.0+.0 10.0+.0 0.00 0.00
Cleaningroom g 5.5+1.9 4.6:2.8 -1.03 0.312**
Post 7.1+1.9 7.0£2.9 -.15 0.881**
Pre 10.0+.0 10.0+.0 0.00 0.00
Walking longtime ;g 4.8:1.8 5.242.1 0.54 0.592*
Post 6.8+1.8 7.2+2.5 0.49 0.626**
Pre 10.0+.0 10.0+.0 0.00 0.00
Climbing stairs g 5.3:1.8 5.9+3.1 59 0.562*
Post 7.4£2.1 7.2+2.4 -.26 0.794*
Pre 10.0+.0 10.0+.0 0.00 0.00
Self-care Mid 7.9+1.5 7.4:2.3 -0.71 0.486*
Post 9.0+1.4 8.6x1.9 -0.72 0.475**
Discussion training tool to improve balance and mobility and reduce fall

This study aimed to determine the effect of Biodex balance
training on postural stability, pain, and functional activities
in patients with primary dysmenorrhea. After 4 weeks of
treatment using Biodex balance training in addition to
traditional core stability exercises for the experimental
group and traditional core stability exercise for the control
group, both groups showed improvements in postural stability,
functional activities, and pain intensity when comparing
mid-post variables but there was no significant difference in
the mean values between the two groups.

The BBS is a multi-axis device that objectively assesses and
records a person’s capacity to stabilize a joint under dynamic
stress appropriately 2. Several studies evaluated the effects
of balance training via BBS on different balance parameters
of different pathologies with balance problems and found
positive results. But the use of BBS to train and enhance
balance in dysmenorrhea cases is considered a new tool and
has been used in several studies as a measurement tool, not as
a treatment tool.

BBS improves postural stability by putting stress on the
somatosensory system, thus promoting information concerning
balance. Moreover, the visual biofeedback system of BBS
also plays a major role in the enhancement of balance, as it
provides greater sensory information about sole pressure 23.
Balance and joint proprioception are mediated by the same
afferent mechanism and are suggested to be - dependent
upon the inherent ability to integrate joint position sense,
kinesthesia, and neuromuscular control 24. Our result came in
agreement with Siddigi and Masood9 who found a significant
improvement in subjects’ balance and mobility in the study
group after eight weeks of the treatment program to improve
balance and mobility for elderly subjects by BBS for the study
group, authors said that dynamic postural balance training
using biodex balance system had a positive effect on balance
and mobility in healthy older subjects and can be used as a

risk. Another study by Eftekhar-Sadat et al. 10 supported our
results as they stated that after 10 sessions of balance training
with Biodex for moderate to severe diabetic neuropathy cases,
the results of their study had been shown improvement in
mobility and balance. El-Gohary et al.25 conducted a study
on forty-eight children with spastic diplegic cerebral palsy
and divided them into two groups to see the effect of the BBS
versus conventional balance training on balance and gross
motor function. The experimental group trained on Biodex as
well as traditional physiotherapy program training, while the
control group received traditional balance training as well as
traditional physical therapy program training. Balance training
with the BBS was found to be more effective and improved
the integration of various sensory inputs, leading to improved
balance and postural control than conventional balance
training in improving balance and gross motor functions.
Virtual reality-based training by BBS in multiple sclerosis
patients showed significant improvement in balance and
decrease the risk of fall 26. Our study supports all previous
studies, the results of present study showed improvement in
postural stability for both groups when comparing pre and
post-treatment data, but the mean difference between the
two groups was insignificant, which could be attributed to the
small sample size or the short treatment period.

Regarding functional activity of daily living, there was an
improvement in all functional activities scores after treatment.
Our result comes in agreement with Daud et al. 7 who found
improvement in balance and motor function in diabetic
neuropathy patients, after training on BBS, there is a significant
difference in Timed Up and Go test and Berg Balance Scale
(BBS) scores after treatment. Another two studies recorded
progress in postural control after balance training, also they
further said that postural adjustment improves movement
quality by providing a secure base during active extremity
activity 22, Also, the programs used Biodex in the rehabil-
itation of neurological cases to return the affected motor skills
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