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Abstract: Objective: The safest and most effective conservative treatment for patients with lumbar disc herniation
(LDH) has not been established. The purpose of this study was to evaluate the effect of lumbar spine stabilization
exercise (LSSE) and general exercise (GE) on pain intensity and functional capacity in young male patients with LDH.
Methods: Sixty-three young male adults aged 20 to 29 years with the diagnosis of LDH were enrolled and divided
into an LSSE group (n=30) and a GE group (n=33). Patients in both groups received low-power laser (LPL) therapy
during the first week of the onset of LDH. Patients in the GE group underwent a GE program. Patients in the LSSE
group followed an LSSE program for 3 months. All of the patients were subjected to pain intensity and functional
capacity evaluations four times: at pre-and post-LPL therapy, and at 3 months and 1 year post-exercise. Pain in-
tensity of the lower back and legs was evaluated with the visual analogue scale (VAS), and functional capacity was
evaluated with the Oswestry Disability Index (ODI). Results: Both groups showed a significant reduction in VAS and
ODI scores at 3 and 12 months post-exercise compared with before treatment (P<0.001). The LSSE group showed
a significant reduction in the average score of the VAS for low back pain (P=0.012) and the ODI (P=0.003) at 12
months post-exercise compared with the GE group. Conclusions: LSSE and GE are considered as effective interven-
tions for young male patients with LDH. Moreover, LSSE is more effective than GE, and physical therapy, such as
LPL, is required during acute LDH.

Keywords: Young male patients, lumbar disc herniation, pain intensity, functional capacity, lumbar spine stabiliza-
tion exercise, general exercise

Introduction

Lumbar disk herniation (LDH) is a common
health problem that mainly occurs in younger
adults, and leads to degenerative lumbar spinal
disease in older adults [1]. LDH most typically
manifests as low back and radicular leg pain
and nerve functional deficits, and causes both
physical and social functional impairment.
Although surgery for LDH is the most common
spinal operation [2], the outcome of nonsurgi-
cal treatments is favorable in the majority of
LDH patients [3]. Nonsurgical treatments are
recommended as the primary intervention for
the early stages of LDH without cauda equina
syndrome in some clinical guidelines that are
followed in clinical practice [4-6].

There are numerous nonsurgical treatment
options that are available for patients with LDH,
in which physical therapy or exercise therapy

has been shown to be beneficial for LDH
patients [7-9]. Recent systematic reviews have
reported that several nonsurgical therapies,
such as ultrasound, low-power laser (LPL) irra-
diation, stabilization exercises (SEs), and
manipulation are more effective in altering the
prognosis of LDH patients than no treatment or
sham manipulation [9]. However, there is still no
general consensus regarding the most effective
treatment.

SEs are designed to improve spinal stability,
and this is one of the most popular rehabilita-
tion programs for increasing athletic perfor-
mance and relieving pain. These exercises are
also called lumbar spine stabilization exercise
(LSSE) [10], core stabilization exercise [11], or
motor control exercise [12]. These exercises
improve the musculature and activation of deep
muscles, such as the multifidus and transver-
sus abdominis (TrA) muscles, the diaphragm,



Lumbar spine stabilization exercise versus general exercise for lumbar disc herniation

and the pelvic floor. These exercises also
improve flexibility, strength deficits of the super-
ficial muscles of the spine, and retain precise
neural control of these muscles. LSSE has a
strong theoretical foundation and is widely
used for rehabilitation of the lumbar spine [8,
10, 11]. However, no studies on LDH have com-
pared an LSSE program with other treatments
[9]. Even in patients with nonspecific, chronic
low back pain (LBP), results of the comparison
of LSSE with general exercise (GE) are contro-
versial [12, 13]. Therefore, further studies are
required to investigate the safest and most
effective conservative treatment for LDH
patients [7].

For this reason, we aimed to compare the effect
of LSSE with GE on pain intensity and function-
al capacity in young male LDH patients, to
determine the most effective exercise for these
patients.

Materials and methods
Design and participants

This study was a controlled clinical trial. Sixty-
three young male patients with LDH were
included who were diagnosed and treated as
outpatients of the orthopedic department in
Beijing Army General Hospital from March
2011 to June 2012. The participants were aged
20-29 years during the study. The diagnosis of
LDH was confirmed by predominant symptoms
in the lower back and leg radicular pain, which
are positive signs of straight leg raise testing
and nerve root tension, and by magnetic
resonance imaging (MRI). Patients with lumbar
spinal stenosis, spondylolysis, ankylosing
spondylitis, moderate to severe scoliosis,
malignancy, fracture, spinal cord compression,
and previous back surgeries were excluded.
Individuals with limited participation in physical
activity that was related to any severe
psychiatric or medical comorbidities were also
excluded. The patients were randomly assigned
to receive GE (GE group) or LSSE (LSSE group).

Procedures and interventions

The study was approved by the Ethical
Committee at the Beijing Army General Hospital.
All of the participants were voluntary patients
and signed an informed consent form.

After completion of baseline evaluations, all of
the patients in both groups received LPL thera-
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py during the first week of the onset of LDH.
They also received oral and written information
about strategies for self-care, including instruc-
tions for the exercise program and lifestyle
modifications by a physiotherapist in the outpa-
tient department. After 1 week, LPL therapy
was finished, and then the patients were
instructed to practice the GE program or the
LSSE program.

For LPL therapy, a Gal-Al-As diode laser device
(NK-808, Wuhan Nankang Company, Wuhan,
China) was used at a power output of 450 mV
and a wavelength of 810 nm. The diameter of
the laser beam at the treatment point was 4
mm. The laser was set to deliver a continuous
form of energy and was vertically sent to the
treatment point of the low back of the patients
in a prone position where herniation was
detected on MRI. The distance between the
source of the laser and the treatment point was
3 cm. A stimulation time of 8 minutes was used
at one time, once a day, for a total of seven
sessions.

The GE program included stretching exercises
of the limbs and spine, and strengthening of
the abdominal flexor muscles and lumbar
extensor muscles. These exercises were adapt-
ed to individual patient’s needs.

The LSSE program comprised progressive deep
core muscle exercises and stretching, and
strengthening exercises of superficial muscles
of the abdomen and trunk [11, 21]. The pati-
ents were instructed to activate the deep mus-
cles by conducting isometric contractions of
the lumbar multifidus (LM) and TrA, and to find
and maintain a neutral spinal position. When
activation of these muscles was achieved, stat-
ic lumbar stability exercises were practiced by
curl-up, pelvic bridge, side bridge, and quadru-
ped positions, with alternate arm/leg raises
and prone plank. These gradually progressed
to dynamic stabilization exercise on a ball or
foam roll. Finally, the use of these specific exer-
cises was integrated into the performance of
functional activities, daily living activities, and
work.

Both protocols of GE and LSSE were conducted
for 12 weeks, three times per week. Each ses-
sion lasted 45 minutes, including 10-minute
jogging as a warm-up exercise. During the first
month, patients conducted LSSE and GE for
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Table 1. Characteristics of patients in the GE
group and LSSE group
LSSE group GE group
(n=30) (n=33)

Age (years) 23.64+3.53 24.18+3.60 0.17
Level

L4/5 13 (43.3%) 14 (42.4%)

L5/S1 17 (56.7%) 19 (57.6%) 0.570

two sessions per week at the outpatient depart-
ment and were supervised by physiotherapists.
After this time, at least one session per week
was supervised.

Functional evaluation and follow-up

Before intervention (baseline evaluations) and
3 months post-exercise, pain intensity in the
lower back and leg and functional capacity
were evaluated at the outpatient department
by the same investigator. Seven days after LPL
therapy, pain intensity in the lower back and leg
was also assessed. Twelve months post-exer-
cise, all of the patients were contacted via
phone by the same investigator to enquire
about pain intensity in the lower back and legs,
as well as functional capacity.

Pain intensity in the lower back and legs was
evaluated using the 0-10 visual analogue scale
(VAS) [14]. Functional capacity was evaluated
by the Oswestry Disability Index (ODI) [15].

Statistical analysis

The Statistical Package for Social Sciences
(SPSS) version 15.0 (SPSS Inc., Chicago, IL,
USA) was used for statistical analysis. All data
are presented as means and standard devia-
tions. Comparison between the GE and LSSE
groups was performed using the independent
samples t-test. Comparison within the groups
was performed using one-way analysis of vari-
ance followed by the least-significant differ-
ence or Tamhane’s test, as necessary. A p value
of less than 0.05 was considered to be statisti-
cally significant.

Results
Characteristics of the patients

All of the patients completed the intervention,
evaluation, and follow-up. There were no differ-
ences in age and level of LDH between the two
groups (P>0.05, Table 1).
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Effect of LPL therapy, and LSSE and GE pro-
grams on the VAS score of LDH patients

There were no differences in the VAS scores for
low back and leg pain at pre-intervention
(P=0.665 for low back pain, P=0.813 for leg
pain), 7 days post-LPL therapy (P=0.686 for low
back pain, P=0.912 for leg pain), and 3 months
post-exercise between the groups (P=0.066 for
low back pain, P=0.08 for leg pain). There was
also no difference in the VAS score of the legs
at 12 months post-exercise between the groups
(P=0.091). However, at 12 months post-exer-
cise, the LSSE group showed a significantly
reduced mean VAS score for low back pain
compared with the GE group (0.45+0.74 vs
1.27+1.43, P=0.012, Table 2).

For comparison within the groups, there was a
significant reduction in the mean VAS score for
low back and leg pain at 7 days post-LPL thera-
py and at 3 and 12 months post-exercise com-
pared with before treatment in both of the
groups (P<0.001). The VAS scores for low back
and leg pain at 3 and 12 months post-exercise
were also lower than those at 7 days post-LPL
therapy in both of the groups (P<0.001, Table
2).

Effect of LSSE and GE on the ODI of patients
with LDH

At 12 months post-exercise, the LSSE group
showed a significantly reduced mean ODI score
compared with the GE group (9.28+4.99 vs
16+10.11, P=0.003). There was no difference
in the ODI score at pre-intervention (P=0.665)
and 3 months post-exercise between the
groups (P=0.066, Table 3).

For comparison within the groups, there was a
significant reduction in the mean ODI score at 3
and 12 months post exercise compared with
pre-intervention in both groups (P<0.001). The
mean ODI score at 12 months post-exercise
was significantly lower than that at 3 months
post-exercise (P<0.001, Table 3).

Discussion

In this study, we focused on comparison of the
effectiveness of LSSE with GE on pain and
functional capacity in LDH patients. However,
our preliminary investigation indicated that the
LSSE program cannot be accepted by acute
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Table 2. VAS scores in the GE group and LSSE group

LSSE group GE group p*
(n=30) (n=33)
VAS score for low back pain
Before 5.7+3.19 5.38+2.69 0.665
7 days 3.33+1.88*% 3.16+1.55% 0.686
3 months 1.07+£1.16%3°  1.80+1.68%° 0.066
12 months 0.45+0.743%30  1.27+1.43%3 (0.012
VAS score for leg pain
Before 6.45+3.25 6.62+2.19 0.813
7 days 3.14+1.59% 3.18+1.15% 0.6914
3 months 1.38+1.59%2  2.16+1.79%* 0.080
12 months 0.66+1.26%3> 1.34+1.79%3 (0.091

“Before” indicates before treatment; “7 days” indicates 7 days after treatment;
“3 months” indicates 3 months after treatment; and “12 months” indicates
12 months after treatment. Superscript letters indicate intra-group compari-
sons. ®Comparison of 7 days, 3 months, and 12 months with before treatment
(?2P<0.01, #P<0.001); "comparison of 3 and 12 months with 7 days (°P<0.05,

LSSE was superior to GE in the
treatment of LDH with regard to
low back pain and functional
capacity in the long term.

LPL therapy can effectively relieve
low back and leg pain by a reduc-
tion in the size of the herniated
mass of patients with acute LDH
[14]. Our patients accepted LPL
therapy only for 1 week, and we
did not assess the change in disc
size by MRI. However, LPL therapy
significantly reduced the pain
intensity of the lower back and
legs, and provided a good basis
for our patients to perform the
LSSE or GE program. Most

26p<(.01, %°P<0.001). “Inter-group comparison; ?p<0.05.

Table 3. Functional capacity in the GE group and
LSSE group

LSSE group GE group «
oDl (n=30) (n=33) P
Before 76.47+19.04 68.66+21.30 0.134
3 months  29.83+11.29% 29.38+12.56°% 0.887

12 months 9.28+4.99%%"*  16+10.11%3 (0.003

“Before” indicates before treatment; “3 months” indicates
3 months after treatment; and “12 months” indicates 12
months after treatment. Superscript letters indicate intra-
group comparisons. aComparison of 7 days, 3 months, and
12 months with before treatment (3p<0.001); and ccompa-
rison of 12 months with 3 months (3*p<0.001). “Inter-group
comparison; “p<0.01.

LDH patients, while LPL therapy can effectively
reduce the intensity of low back and leg pain.
Therefore, before performing LSSE or GE, all of
the patients in both groups received LPL thera-
py during the first week of the onset of LDH. We
found that LPL therapy reduced pain intensity
in the lower back and legs. Both of the LSSE
and GE programs further reduced pain intensi-
ty in the lower back and legs, and improved
functional capacity. Moreover, at 12 months
post-exercise, patients in the LSSE group
showed a significantly reduced mean score of
the VAS for low back pain and the ODI com-
pared with the GE group. This result suggests
that the LSSE and GE programs can relieve
pain intensity in the lower back and legs, and
improve functional capacity in LDH patients.
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patients could begin these exer-
cise programs 5-7 days after LPL
therapy, while they hardly per-
formed any exercise pre-LPL therapy in this
study.

GE is the most common exercise therapy. GE
can improve the range in movement of the
spine by stretching exercises, increase muscle
power by strengthening exercises, and correct
posture deficits by control exercises. These
active exercises can significantly reduce pain
and improve functional abilities by improving
the range in movement, muscle strength, and
body posture [16, 17]. LSSE is a comprehen-
sive rehabilitation program involving postural
training, deep muscle reactivation, stretching
and strengthening of the prime movers of the
spine, and subsequent progression to function-
al exercises [8, 11, 12]. LSSE also improves the
range in movement, muscle strength, and body
posture by stretching and strengthening of the
prime movers of the spine and postural training
[8, 12]. Therefore, the mechanism of GE and
LSSE for relieving low back and leg pain and
improving functional capacity in young male
LDH patients is probably associated with
improved range in movement of the spine, mus-
cle strength, and body posture.

LSSE is characterized by improvement of
dynamic stability of the spine by training the
deep trunk muscles, such as the TrA and LM,
and correction of motor control [8, 10-12].
Accordingly, the LSSE program significantly
reduced the mean score of the VAS for low back
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pain and the ODI at 12 months post-exercise
compared with the GE program. A possible
explanation for this finding is improved spinal
stability associated with the LSSE program.

Several studies have shown that LSSE improves
musculature of the TrA [18], activation of the
TrA [18] and LM [19], and proprioception[23].
Improvement of the musculature of the TrA and
proprioceptive action, as well as co-contraction
of the TrA and LM muscles increase lumbo-
sacral segmental stability [8, 11-13, 18]. This
improved lumbo-sacral segmental stability
helps to reduce compressive overloads, and
attenuates or eradicates back pain associated
with instability. This leads to improvement in
functional capacity and helps prevent degener-
ative disc disease [21], based on evidence from
previous studies and the relationship between
disc degeneration and instability [22-26].

To the best of our knowledge, this is the first
study to compare the effects of LSSE and GE
programs on pain and functional capacity in
LDH patients. Our results are consistent with a
recent review of the efficacy of motor control
exercise for non-specific LBP patients [10]. This
review showed that motor control exercise
appears to be superior to the GE program for
reduction of pain and disability.

However, Cairns et al reported that LSSE did
not present an additional benefit to GE and
manual therapy in patients with nonspecific,
recurrent LBP [27]. Another meta-analysis in
chronic LBP patients demonstrated that core
stability exercise is more effective than the GE
program in improvement of pain and physical
function in the short term, rather than the long
term [12]. These discrepancies in the effects of
LSSE and GE in different studies may be due to
differences in the patients, and differences in
the exercise programs in terms of duration, fre-
quency, and intensity of the procedures that
were used.

In the current study, notably, all of the patients
in both groups reported that they still kept per-
forming their exercise program at home during
the follow-up period. The reasons for this find-
ing could be because of the development of the
economy and a change in lifestyle in China, and
also because exercise results in higher satis-
faction and self-confidence in young male
adults. The fact that both of the LSSE and GE
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programs are easily applicable, not expensive,
and can be performed in any location is consid-
ered to be an important contributing factor for
young male adults maintaining their exercise
program without supervision. Accordingly, at
12 months post-exercise rather than 3 months
post-exercise, patients in the LSSE group
showed a significantly reduced mean score of
the VAS for low back pain and the ODI com-
pared with the GE group. This result suggests
that only long-term regular LSSE is superior to
GE in the treatment of LDH.

There are several limitations in this study. We
had a small number of patients, and no place-
bo laser, LSSE, or GE treatment was included in
this study because of the results of our prelimi-
nary investigation. Another limitation of our
study is that we did not measure activation of
deep trunk muscles, muscle strength, and lum-
bar stability. We focused on the effect of exer-
cise therapy on pain and functional capacity in
LDH patients, not the associations between
physical changes of deep muscle and improve-
ment in pain and functional capacity. Further
studies are required to explore the underlying
mechanisms to clarify the effect of these exer-
cises on pain intensity and functional capacity.

In summary, LSSE and GE can effectively
reduce pain intensity in the lower back and
legs, and improve functional capacity in young
male LDH patients. Moreover, in the long term,
LSSE is more effective than GE in reducing pain
intensity in the lower back, and in improving
functional capacity. However, during the acute
phase of LDH, physical therapy, such as LPL, is
needed to relieve pain intensity. These results
suggest that LSSE should be an essential com-
ponent of the treatment plan for LDH patients,
and that combination of LSSE with physical
therapy, such as LPL, is an effective and per-
formable program.
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