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Approximately 80% of adults experience low back
(LBP) pain during their life and the prevalence of
LBP in children and adolescents ranges from 9% to
69%.1-3). Low back pain is the primary reason for
seeking PT care. Physical therapy treatment for LBP
includes modalities, therapeutic exercise, mobiliza-
tion/manipulation and mechanical tratcion Patient
educations for recovery and prevention include body
mechanics and postural awareness. Axial loading
was not previously considered as a treatment for
low back pain. 

LBP is defined as pain, muscle tension, muscle
spasm, or stiffness below the line of the twelfth rib

of the back and above the gluteal fold, with or
without leg pain 4). Low back pain is considered
chronic when it  persists  for 12 weeks or longer.
Degenerative disc disease is identified as one of sev-
eral sources of low back pain. One study by
Shwarzer et al reported 39% of chronic  LBP were
discogenic in nature 5). An article by Belavy et al
pointed out that dynamic axial loading can provide a
positive response to the disc. Fast walking or run-
ning seems to have a positive impact on improving
the health of the disc according to MRI T2 imaging 6,

7). Although there are a few articles supporting axial
loading to improve the health of the disc, and a few
articles that demonstrate a change in the disc with
axial loading 8, 9), no articles were e found that described

Effects of Low Grade Axial Loading on Discogenic Low Back
Pain: A Case Report

INTRODUCTION

Low back pain (LBP) is the most common reason for seeking physical therapy
(PT) care. Recent studies suggest that axial loading can have a positive
impact on the intervertebral disc by improving its tensile strength. Further,
whole body vibration (WBV) appears to improve spinal muscle relaxation.
Therefore, this case study describes the use of axial loading using a mini-
trampoline in a female with chronic LBP. This case report is a single subject
design. This patient is a 29-year-old female with a six-month history of low
back pain following  a motor vehicle accident. MRI found herniated discs at L4
and L5, clinical tests were positive for pain in the L4 and L5 dermatome and
myotome the slump test was positive for neural tension, and LBP was constant
at 4-6/10 over the past four months. She received axial loading exercises
using a mini-trampoline and performed six sessions that were, scheduled
twice a week for three weeks. Her Oswestry Disability Index (ODI) score
improved from 40% at the time of her first visit to 22% at her final visit. Pain
measure on the Numeric Pain Rating Scale (NPRS) after the first treatment was
7/10, and her pain after the final treatment was 0/10.  These changes in the
pain scores are clinically significant and exceed the minimal clinically impor-
tant difference (MCID). This patient had a significant improvement in her pain
using the NPRS and the ODI. This case study suggests that  axial loading may
be an effective treatment for some individuals with discogenic chronic low
back pain.
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axial loading as a possible treatment to decrease LBP
Whole body vibration (WBV) which can be accom-

plished by jumping on a trampoline has become more
popular over the past decade for relieving muscu-
loskeletal pain. Numerous studies of WBV have
shown effects on muscle strength (including a signif-
icant increase in back muscle strength), performance,
and postural control, especially in older adults. A
randomized study by Elfering et al. revealed that a
single session of stochastic or random non-specific
resonance whole body vibration increased muscle
relaxation in young healthy participants 10).

The exercise utilized in this case is not traditional
for low back pain.  The patient utilized a mini tram-
poline for bouncing that created random-WBV and
also increased axial loading.  This bouncing provided
axial loading that may improve the health of the disc.
This unique exercise movement also provided low-
frequency vibration. Low frequency WBV is  suggest-
ed to decrease LBP by activating stretch reflex and
subsequently activating the abdominal and lumbar
extensor stabilization muscles11. Dysfunction of the
abdominal muscle and lumbar extensors were shown
to be another cause of LBP 12. WBV was found to be
effective in treating chronic LBP 11-13).

The 29 year old woman was referred to the clinic
with the diagnosis of lumbar spine radiculopathy, and
the onset of the most recent episode was when she
was hit by a motor vehicle in August, 2017. The MRI
report found  herniated discs on L4, and L5. Her first
episode of low back pain was five years ago from
repetitive bending and lifting as a shipping company
employee. Her first episode of pain was at a level of s
4-6/10 on the Numeric Pain Rating Scale (NRPS) and
lasted for two years during her full employment. Her
pain decreased to negligible after quitting her job
three years ago and did not return until the recent
accident in August, 2017. 

On initial examination in August 2017, her pain
scale was 7-9/10, with pain radiating down to the
ankle on right leg, positive slump test for neural ten-
sion test, positive dermatome involvement for L4 and
L5, moreover, she was unable to sit longer than 5
minutes without increases in back pain. Her pain
subsided to 4-6/10 pain after physical therapy treat-

ment was provided 3 times a week for three weeks.
She received treatment of soft tissue massage for
iliopsoas, paraspinals, quadratus lumborum, ham-
strings, and abdominals, muscle stretching for ham-
strings, paraspinals, abdominals, and iliopsoas. This
individual  also had intermittent manual traction for
the lumbar spine for 20 seconds on and 5 seconds off
for 7 minutes, and core strengthening exercise for the
abdominals, gluteals, and back muscles during each
treatment session. Her pain level remained 4-6/10
since her last treatment session in September 2017.
She is currently not working and goes to school 3
times a week for approximately 5 hours which
requires prolonged sitting. After school, her pain level
is increases to 6/10 pain scale. On days she is not at
school, her pain  is reduced to 4/10 on the NPRS.
This person was included in our study because her
back pain was discogenic and pain level was consis-
tent over two months. Evidence suggests that 80 to
90 percent of acute low back pain resolves within six
weeks 14). Hence, the patients with low back pain
lasting less than two months were excluded. Another
exclusion criteria was the increase in pain level more
than 2/10 pain from standing to walking. Our
hypothesis is that if pain increases with walking,
axial loading exercise will more likely aggravate pain
rather than reduce it.

For the therapeutic intervention, a small trampo-
line38 inches in diameter and 8.5 inches in height
from the floor was used for axial loading (Fig. 1). The
trial study design was two times a week for three
weeks, or 6 sessions. No other form of treatment was
provided to confound the potential effects of the axial
loading. We limited the first session for 30 seconds to
reduce the unexpected risk of pain aggravation. 

PATIENT INFORMATION

OUTCOME

Fig. 1. The therapeutic intervention, a small trampoline
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The remaining five sessions were for 2 minutes each
with frequency of 60 cycles/min. A review of cell and
whole-disc tissue studies recommended 6-60
cycles/min 15). The sports literature on IVD degenera-
tion suggests that rapid, high-impact and sudden
loading activities are detrimental for the IVD 16, 17). The
magnitude of axial loading was set at the level where
the patientwas able to do bouncing without a change
in pain level while she was bouncing on the trampo-
line. When she stopped, there was still no pain.

We used the Oswestry Disability Index (ODI) and
NPRS as functional measurement tools. We asked the
patient to fill out the ODI before the first trial session
and after  her sixth session and final session. The
patient was also asked to fill out her pain level with
NPRS before and after each session. This allowed
measurement of  immediate and long- term effects
of the axial loading exercise on  her pain level. The
axial loading exercise sessions were on Tuesday and
Friday afternoons after her school classes when her
pain level was consistently around 6/10 pain scale to
reduce confounding factors.Her pain levels decreased
by 2-3 points out of 10 on the NPRS immediately
following each session which is clinically significant.
Her ODI  score improved from 40% at the time of
her first visit to 

22% at her final visit.  Pain after the first treatment
was 7/10 from 7/10 before treatment, and her pain
after the final treatment was 0/10 from 3/10 before
treatment (Fig 2).

The current case study demonstrates a positive cor-
relation between low-grade axial loading and reduc-
tions in discogenic low back pain. The patient showed
clinically significant improvements in the perceived
levels of pain assessed through the NPRS and the
functional status measured using the Oswestry. The
patient reported immediate pain relief 1-2/10 NPRS
after each session. The current belief is that axial
loading is harmful to a degenerating disc 18). The
mechanism behind the observed improvement in pain
and functional outcome is unclear but is possibly due
to a combination of proprioceptive stimulus and
redistribution of fluid in the disc by pumping action.
This study is the first to assess the effects of low-
grade axial loading exercise on discogenic chronic low
back pain. Since there are no previous studies on this
method of treatment, this study provides the
groundwork for future studies on this topic. The
results of this case study are useful as a new line of
treatment to improve chronic discogenic low back
pain in combination with the conventional methods.
This can have interesting implications for clinicians in
out-patient physical therapy since a vast majority of
low back pain is discogenic in nature 19). A strength of
this study is that it can be easily replicated as most
clinicians have access to mini-trampolines and there
are minimal risks involved. As most daily weight-
bearing activities cause axial loading in the interver-
tebral discs, the effectiveness of low-grade axial
loading exercise as treatment needs to be further
investigated concerning large sample size and with 

(unit : score)

NPRS for each session

How would you rate your pain now?

How would you rate your usual level of pain during last week?

How would you rate your best level of pain the last week?

How would you rate your worst level of pain during the last week?

How would you rate your pain now after loading exercise?

7-8

4-5

2-3

7-8

7

1 Se.

5

6-7

3-4

7-8

3-4

2 Se.

5-6

5-6

2

7

3-4

3 Se.

4-5

7

2

8

3-4

4 Se.

3-4

5-6

2

6

2-3

5 Se.

3

3

2

5

0

6 Se.

Table 1. Process change NPRS for each session

DISCUSSION

Fig. 2. Process change ODI for each session

NPRS: Numeric Pain Rating Scale, Se. : session, The intervension of tramopline period was from February 20, 2018 to March 18, 2018.

2 Minutes Axial Loading Exercise for IVD

Dates

Pain Before Exercise Pain After Exercise

10
9
8
7
6
5
4
3
3
2
1
0
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2/20/18 2/24/18 2/27/18 3/2/18 3/7/18 3/12/18
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more details of frequency, magnitude, and duration.
Considering the chronicity of discogenic low back pain
the results of this study are relevant in the manage-
mentof LBP. The limitation of our current study is
small sample size. Furthermore, the NPRS and
Oswestry are both subjective outcomes of measure
which can be suboptimal in their reliability as we are
dependent on the patient’s perception of their pain
and functional capacity. 

These study outcomes contrasted with previous evi-
dence that axial loading is detrimental to disc health.
The results of this study have positive  implications
for patients of chronic discogenic low back pain. The
case is a precursor for future quantitative and quali-
tative studies that may include more subjects, objec-
tive measures of outcomes and apply randomization
to improve the generalizability of the results along
with the inclusion of objective measures to improve
the reliability of the study. 

CONCLUSION
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