Asaad EI-Kiki, Waleed Hedya

| 5o
il AL EXANDRIA

UNIVERSIT

Journal of Applied Sports Science
December 2019, Volume 9, No. 1
www.]jass.alexu.edu.eg

dvurnalof
Applied Sports Science

ISSN 2357-0024

Effect of Suggested Rehabilitation Program with Mechanical Traction on
Basketball Player’s Low Back Spine Pain Treatment and Efficiency of
Skillful Performance

Asaad A. EI-Kiki', Waleed M. Hedya?

! Professor of basketball training at the Sport Games Training Department, Faculty of Sport Education for Men, Alexandria
University, Egypt.
2 Assistant professor at Biological Sciences and sports health Department, Faculty of Sports Education for Men, Matrouh
University, Egypt.

Abstract

Abstract. [Purpose] The purpose of this study was to examine the effect of a suggested rehabilitation program with
mechanical traction on basketball player’s low back spine pain treatment and efficiency of skillful performance.
[Subjects and Methods] The study sample comprised twenty four players (17-22 years—old) from Port-Said different
basketball clubs who's registered in the Egyptian basketball federation season 2016/2017, 2017/2018, 2018/2019 and
diagnosed with low back spine pain. The sample was selected from men basketball players, the study was applied in July
2017— March 2018, Port-Said - Egypt (each player receive 12 treatment sessions / 3 weeks except therapeutic exercise
programs receive 30 units ). The sample was divided to two subsamples the control sample was treated with the
traditional treatment method separately (therapeutic exercise programs, TENS/EMS, ultrasound (US), heating/cooling,
manual therapy/mechanical vibrating massage and mechanical low back spine traction), the experimental sample was
treated as same as the control sample with addition that the mechanical low back spine traction treatment was done at
the same time with TENS/EMS, heating/cooling and manual therapy/ mechanical vibrating massage vibrating massage.
Low back pain was measured using three different low back range of motion (ROM) parameters and basketball skill test
racing circuit, for each patient pre and post traditional and suggested rehabilitation program. [Results] The
experimental sample was higher in the results of low back pain reduction than the control sample; moreover it was
higher than the control sample in the results of basketball skillful performance. Conclusion: It appears that mechanical
traction and TENS/EMS, heating/cooling and manual therapy/electric massage, that done at the same time on low back
spine have a beneficial effect on reducing the pain and increasing efficiency of skillful performance amongst basketball
players.
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limitations in physical function (Castrogiovanni and

Introduction Musumeci 2017).

he lower back tolerates the greatest load when
humans perform a variety of movements and
considered as the central axis of the body during our
movements in everyday life (Hayashi 2004; Papi et al.,
2017). Low back pain is a problem that affects 80% of

In patients with low back pain, several movements had
been documented as common to cause pain in the lower
back such as lumbar flexion, extension, and rotation.
When certain movements alleviate pain, this will cause
fear and the individual tends to avoid these movements

adults at some point in life, it is amongst the top 10
primary reasons of consultation with internists and,
causing a great effect in productivity and economy
(Almeida and Kraychete 2017).

Pain is not the only consequence of low back experienced
by patients. Pain is associated with function, with physical
movements triggering pain, while pain, in turn, causes

(Vincent et al., 2013; Meulders et al., 2015).

Avoiding painful movements of the low back spine for a
long time may decrease the activity of the back and
abdominal muscles thereby decline their strength and
control that lead to limitations of physical performance
(Suri et al., 2015).
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Physical activity has been recommended to be both a
possible risk factor and a preventive factor for low back
spine pain. There is confirmation for high physical
workloads being harmful on the back. Occupational
exposure, strenuous workload, frequent lifting, bending
and twisting and extreme sport activities are risk factors
for low back pain. The harmful impact on the back is
dependent on individual factors such as physical fitness or
health perceptions (Heneweer et al., 2009). Low back
spine pain is a relatively common complaint in in
basketball players, due to excessive load on the lumbar
spine, high pressure movements and twisting and landing,
these are examples of the underlying mechanisms that may
result in the development of low back pain (Pasanen et al.,
2016).

Therapeutic Exercise has been found to be one of the most
effective treatments for declining pain and increasing
function in low back pain. The many other health benefits
of exercise, along with the little risk of causing harm,
make it a first-line treatment for mechanical low back pain
(Ojoga et al., 2013).

Transcutaneous electrical nerve stimulation (TENS) is
used to treat the low back pain, stimulation was effective
in decreasing low back pain and a significant improvement
was observed in patients with lumbar pain treated with
active TENS (Buchmuller et al., 2012).

The effects of electrical muscles stimulation (EMS) in low
back pain treatment, (EMS) is a time-efficient, safe, joint-
friendly technology and appears to be an effective training
tool for reducing low back pain (Kemmler et al., 2017).

Therapeutic ultrasound (US) is a widely used treatment
for low back pain. When a patient has ultrasound therapy,
the objective is to transport heat and energy to body parts
under the skin, to decrease pain and increase the speed of
recovery (Ebadi et al., 2014).

Nonpharmacological treatment for musculoskeletal injury
should perfectly decrease pain and related edema, if any,
while also encouraging muscle healing in order to help a
return to normal function and activity. Cold therapy, also
known as cryotherapy is often used in this context. Many
studies have shown that cooling can be an efficient in
decreasing the pain of low back and improving its
function. Moreover the effects of heat therapy include pain
relief, increases in blood flow and metabolism, and
increased elasticity of connective tissue (Malanga et al.,
2015). Many studies are documented the safety and
efficacy of heating and cooling combination therapy on
patients with low back pain (Kim et al., 2015).

Furlan et al. (2015) study results documented that, the
massage is an effective therapy for LBP. Acute, sub-acute

and chronic LBP had enhancements in pain with massage
only in the short-term follow-up.

In order to decompress a joint, it is necessary to distract it
in the opposite direction to the compressive force. Where a
joint has become stiff and immobile, gentle mobilization
at the point of distraction helps to improve mobility in the
joint and allow the natural mechanisms, which keep joints
healthy to operate freely. Mechanical joint traction of the
low back therapy enable patient for an optimal relief
(Patnaik 2018).

The present study aimed at assessing the effect of a
qualifying program with mechanical traction on basketball
player’s low back spine pain treatment.

Materials and methods

Study sample

The study sample comprised twenty four men (17-22
years—old) diagnosed with low back spine pain, had no
issues of blood pressure, pulse, and breathing, they also
had no consciousness or sensory disorders. The sample
was selected from basketball players, the study was
applied in July 2017- March 2018, Egypt.

Study domains

Study time
Period: From July 2017 to March 2018.

Study place

Study was performed at health and sport scientific center
and at Ramsis sporting club, Port Said, Egypt.

Experimental setup and working

The study sample was divided to two subsamples the
control sample was treated with the traditional treatment
method separately (therapeutic exercise programs, TENS /
EMS, ultrasound (US), heating/cooling, manual
therapy/mechanical vibrating massage and mechanical low
back spine traction) the experimental sample was treated
as same as the control sample with addition that the
mechanical low back spine traction treatment was done at
the same time with TENS/EMS, heating/cooling and
mechanical vibrating massage.

Therapeutic exercise programs

Active isotonic and isometric strengthening exercises were
performed to strengthen the frontal abdominal muscles
(musculus obliquus externus abdominis, musculus

JASS 94

December 2019, Volume 9, No. 1



Asaad EI-Kiki, Waleed Hedya

obliquus internus abdominis, musculus rectus abdominis),
deep abdominal muscles (musculus psoas major, musculus
psoas minor, musculus iliacus, musculus quadratum
lumbarum), and back muscles (musculi dorsi, musculus
erector spinae, musculi transverso-spinales, musculi inter-
spinales, musculi intertransversarii). For the hamstrings,
lumbar extensors, and hip flexors, a group of stretching
exercises was performed (Sahin et al., 2018). The exercise
program lasted for three weeks and was performed at least
five days per week, two exercises per day, with each
exercise repeated at least 10x3 times.

Transcutaneous electrical nerve stimulation (TENS)

Brief-intense TENS (BITENS), pulses of long duration
(0.9ms) are set at high frequency (150Hz) and sensory,
motor, and nociceptor fibers are stimulated. This treatment
was applied for 30min/session (Rongsawad and
Ratanapinunchai 2018). Participant received 6 sessions in
the first week of the treatment program.

Electrical muscles stimulation (EMS) training:

The electrical stimulator delivered a constant current
symmetrical biphasic waveform with pulse duration of
100pus and a frequency of 50Hz. Each EMS contraction
lasted 10 seconds and a rest interval was detected between
each contraction. The EMS intensity (mA) was set
according to each participant’s tolerance level
(Karthikeyan and Moorthy 2016). EMS session was
applied for 35 and 40min/session for the second and third
week’s respectively, participant received 3sessions/week.

Ultrasound (US)

In US therapy (frequency: 1MHz, intensity: 1.5W/cm2,
duration: 8min) (Yildiz et al., 2015). This treatment was
applied for 12 sessions of the treatment program.

Heating/cooling therapy

A total of 12 treatment sessions were administered to each
patient during a period of three weeks, six days/week
during the first week (1x6). In the first week the cooling
therapy with cold gel pack applied directly to the skin of
the injured area for 30 minutes at 15 °C (Shehata and
Fareed 2013). Following two weeks the patients will
receive three separated sessions/week (1x3) using heating
and cooling combination therapy with gel pack that
attached to the injured area for 35 and 40 min, and its
temperature will be cycled ten times and nine started with
45 °C then changed to 15 °C. This temperature was chosen
to provide stimulation of cold and hot receptors (Kim et
al., 2015).

Manual therapy and mechanical vibrating massage

Massage therapy group received deep stroking, pulling,
friction, rolling and wringing (Kamalia et al., 2014). Each
massage type was done for three minutes, totally fifteen
minutes in each session for five types, in the first week the
massage therapy applied 6 sessions / week. Following two
weeks the patients will receive 3 sessions / week.

Mechanical vibrating massage was done twelve sessions/
three weeks, six sessions were applied during the first
week, and three separated sessions for second and third
weeks. Mechanical vibrating massage was applied for a
total period of 30, 35 and 40 minute in an intermittent
pattern, involving 120,180 and 240 second of massage and
30 second of relaxation for first, second and third weeks
respectively, and this will be cycled twelve, ten and nine
times respectively.

The mechanical traction

Twelve sessions were administered to each patient for
three weeks, six sessions were applied during the first
week, and three separated sessions for second and third
weeks. Traction was applied by initial with a force
equivalent to 30% of the body weight at the first week,
increased by 40% of the body weight at the second week
up to a maximum 50% of the patient’s body weight with
the last week, according to the patient’s acceptance
(Kogak et al., 2018). Traction was applied for a total
period of 30, 35 and 40 minute in an intermittent pattern,
involving 120,180 and 240 second of traction and 30
second of relaxation for first, second and third weeks
respectively, and this will be cycled twelve, ten and nine
times respectively.

Tools:

In order to achieve the aim of the study, two tools were
utilized to collect the data. These tools are as follows:

Tool |: Measuring test: As lumbar spine Right/left
Rotation was measured using the goniometer (Hwanga et
al., 2017), the lumbar spine extension / flexion and
Right/left lateral flexion were measured using the
clinometer android application (Hwanga et al., 2017
Jayavel et al., 2017).

Tool 1I: Basketball skill test racing circuit (Figure2.1):
includes speed dribbling, passing, layup and shooting
skills. Start and finish point were controlled by stopwatch.
Greatest score was recorded after two trials.

The circuit includes 4 skill stations. Layup with both
hands (A), slalom dribbling (B), passing (C), and stop jam
shot (D). Instructions on the racing circuit were;
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1: Run and start stopwatch to get the ball under the basket.

2: Dribbling with the left hand turn around the cone and
make left hand layup, if not recorded score under the
basket, repeat this with the right hand.

4: Dribbling to station B and do slalom dribbling using
both hands (distance between two successive cones is 1
meter).

5: Dribbling to station C, chest pass for the hit until the
target is achieved.

6: Dribbling to the free throw line and stop for a jam shot,
if it is recorded run to the finish. If jam shot is not
recorded, get the rebound and score under the basket and
run to the finish (Bavli 2016).

Figure 2.1. Basketball skill test racing circuit.

3. Results and discussion

No study participant left the research project for any
reason. No side effects or complications were observed
during the treatment.

Data collected using different measuring tools, revealed
that there were improvements in back pain and skillful
performance measurements in pre compared to the post
measuring for the control and experimental samples with
different traditional and suggested rehabilitation programs.
The maximum improvement was detected with the
experimental sample, compared with the control sample,
after three weeks of treating using different rehabilitating
programs. Results were presented in Tables 3.1-3.6 and
Figure 3.1.

In patients with low back pain, the therapeutic exercise
programs remains the first-line treatment that should be
routinely used; the aim of this therapy is to improve
function, and to prevent disability from getting worse
(Shipton 2018).

TENS study results is in line with Jauregui et al. (2016)
who reported that, the use of TENS is an easy, cost
effective, non-invasive, and non-harmful modality that
may reduce back pain. As a result of reduced back pain
and the patients will continue to remain active, and
maintain a healthier lifestyle. TENS is able to hinder the
transmission of pain signals directly at the level of the
spinal cord. Moreover, intense somatic input projects to
the central gray matter in the midbrain which in turn
stimulates a powerful descending inhibitory control

system. These inhibitory influences (spinal and supra-
spinal) would block the entrance to ascending pain signals
and stop the pain significantly.

According to Ahmad and Hasbullah (2015) study results
documented that, EMS was effective in strengthening
skeletal muscle, because during the penetration of
impulses to the muscle, the Central Nervous System
(CNS) activates the smallest motor neurons and with
increasing level of intensity, larger motor neurons were
activated. During EMS training, 90% of the muscles were
activated simultaneously giving contraction to muscle and
the muscle contraction was stronger and more intense than
a voluntary exertion can do alone.

Ultrasonic energy causes soft tissue molecules to vibrate
from exposure to the acoustic wave. This improved
molecular motion produces frictional heat, thus increasing
tissue temperature. This heating is increased collagen
extensibility, rise nerve conduction velocity, change local
vascular perfusion, rise enzymatic activity, and change
contractile activity of skeletal muscle (Ebadi et al., 2011).

Heating and cooling therapy study results are in line with
Kim et al., (2015) who reported that, heating and cooling
combination therapy beneficial effects may be
intermediated by changing blood flow, declining
inflammation, induction of contraction and relaxation of
blood vessels, declining edema, or declining stiffness of
the muscle. The temperatures 15 °C and 45 °C, do not
burn or damage the skin and has stimulation effect on cold
and hot receptors on the skin of patients with low back
pain.
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Massage study results is in line with Al-Sadek et al.
(2017) who reported that, for patients with low back pain
both of the massage that was done with the hands over the
patient’s back region, or that was done using a mechanical
device there is confirmation showing that massage is
beneficial in decreasing pain intensity and improving the
back function. The effects of massage are improved if
joined with exercise and education.

The enhancement in functional result from the application
of traction may be because of increasing intervertebral
space, supporting lumbar spine, or increasing blood flow
to the spine, traction is cost effective and actual effective
method for relieving low back pain owing to disc
pathology and stable lumbar fractures as it works on
distraction of the disc spaces and relieving the
compression on the nerves (Al-Sadek et al., 2017).

Data analysis indicated significant variations (P<0.01) in
low back pain measurements among two different
samples, using two different treating programs,

The maximum improvement was detected with the
experimental sample, compared with the control sample,
these results are in line with Jagtap and Shanmugam
(2014); who reported that various traditional approaches
are used in treating joint pain but their study shows that
ultrasound and exercises alone shows minimal effect in
reduction of pain than compared to traction along with
ultrasound and exercises. Traction was more effective in
decreasing pain and improving quality of life than using
conventional therapy alone.

Table 3.1. Mean, standard deviation and t-test between control and experimental samples for demographic characteristics

. . Control Experimental
Demographic characteristics t-value
Mean +SD Mean +SD
Age 19.92 2.57 19.75 3.22 0.14
Training age 9.08 3.65 9.50 3.87 0.27
Body height 184.50 6.30 183.92 6.16 0.23
Body weight 80.42 5.07 79.42 421 0.53

T critical at alpha 0.05=1.72*
Table 3.2. Mean, standard deviation, difference, difference (%) and t-test between control and experimental samples
measurements before the program

Control Experimental Difference
Measurements Difference . t-value
Mean +SD Mean +SD (%)
Lumbar spine extension / flexion 62.83 3.76 63.25 4.54 042 0.66 0.24
Lumbar spine Right/left lateral flexion 33.17 4.69 32.88 4.45 0.29 0.89 0.16
Lumbar spine Right/left Rotation 34.08 3.32 33.58 2.78 0.50 1.49 0.40
Basketball skill test racing circuit 103.58 9.79 105.83 9.43 2.25 2.17 0.57

T critical at alpha 0.05=1.72*
Table 3.3: Mean, standard deviation, difference, enhancing (%) and t-test between pre and post the program for control sample

measurements

Control pre program Control post program . Enhancing

Measurements Difference 3 t-value
Mean +SD Mean +SD (%)

Lumbar spine extension / flexion 62.83 3.76 98.17 4.95 35.34 56.23 19.68*
Lumbar spine Right/left lateral flexion 33.17 4.69 52.92 2.87 19.75 59.55 12.44*
Lumbar spine Right/left Rotation 34.08 3.32 52.75 245 18.67 54.77 15.68*
Basketball skill test racing circuit 103.58 9.79 59.92 6.92 -43.66 -42.16 12.61*

Table 3.4: Mean, standard deviation, difference, enhancing (%) and t-test between pre and post the program for experimental
sample measurements

Experimental pre program Experimental post program . Enhancing
Measurements Difference 5 t-value
Mean +SD Mean +SD (%)
Lumbar spine extension / flexion 63.25 454 116.54 3.89 53.29 84.26 30.89*
Lumbar spine Right/left lateral flexion 32.88 4.45 57.33 1.97 24.45 74.40 17.40*
Lumbar spine Right/left Rotation 33.58 2.78 58.33 1.60 24.75 73.70 26.74*
Basketball skill test racing circuit 105.83 9.43 51.42 7.53 -54.41 -51.42 15.63*
JASS 97 December 2019, Volume 9, No.




Asaad EI-Kiki, Waleed Hedya

100 84.26 B Control enhancing
%0 74.4 73.7 %
60
40
xX
°?=D 20
-g 0
5 20 Lumbar spine Lumbar spine Lumbar spine
S .40 extension/  Right/left lateral Right/left te
flexion flexion Rotation
-60 -42.16
Measurment -51.42

Figure3.1. Enhancing % between pre and post the program for control and experimental sample measurements.

Table3.5. Mean, standard deviation, difference, difference (%) and t-test between control and experimental samples
measurements after program

Control Experimental . Difference
Measurements Difference t-value
Mean +SD Mean +SD (%)
Lumbar spine extension / flexion 98.17 4.95 116.54 3.89 18.38 18.72 10.11*
Lumbar spine Right/left lateral flexion 52.92 2.87 57.33 1.97 4.42 8.35 4.39*
Lumbar spine Right/left Rotation 52.75 2.45 58.33 1.60 5.58 10.58 6.60*
Basketball skill test racing circuit 59.92 6.92 51.42 7.53 8.50 16.53 2.88*

Table3.6. Correlation between lumbar spine measurements and basketball skill test for control and experimental samples pre
and poet the program

i Control sample Experimental sample
Correlation
Pre Post Pre Post
Lumbar spine extension / flexion and Basketball skill test 0.983 0.987 0.954 0.918
Lumbar spine Right/left lateral flexion and Basketball skill test 0.978 0.776 0.957 0.971
Lumbar spine Right/left Rotation and Basketball skill test 0.987 0.983 0.969 0.935

Data analysis indicated significant variations (P<0.01) in
knee measurements among three different experimental
groups, using three different treating programs.

The maximum improvement was detected with the third
experimental groups, compared with the second and the
first groups, these results are in line with Jagtap and
Shanmugam (2014); who reported that various traditional
approaches are used in treating osteoarthritis of knee joint
but their study shows that ultrasound and exercises alone
shows minimal effect in reduction of pain than compared
to traction along with ultrasound and exercises. Traction
was more effective in decreasing pain and improving
quality of life than using conventional therapy alone.

Conclusion

Maximum improvement in knee measurements was
detected with the third experimental groups, compared
with the second and the first groups, after six weeks of
treating using different treating programs.
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