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Effectiveness of physical therapy and exercise on pain and
functional status in patients with chronic low back pain:
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ABSTRACT

Objectives: This study aims to investigate the effect of physical therapy modalities on pain and functional status in patients with non-specific
low back pain.

Patients and methods: Between February 2011 and August 2013, a total of 104 patients (38 males, 66 females; mean age 49.3+12.5 years;
range 34 to 62 years) with non-specific chronic low back pain for more than 12 weeks without any neurological deficit were included in this
randomized-controlled study. The patients were divided into two groups: physical therapy group (n=52) and control group (n=52). Both
groups were given exercise and medical treatment; physiotherapy modalities were also applied in the physical therapy group. The patients
were assessed using the Visual Analog Scale (VAS), Oswestry Disability Index (ODI), and Istanbul Low Back Pain Disability Index (ILBP)
before treatment and at two weeks, three months, and one year after treatment.

Results: A total of 100 patients completed one-year follow-up. In both groups, the VAS, ODI, and ILBP significantly improved after treatment
(p<0.01), compared to before treatment values. There were statistically significant differences in the VAS, ODI, and ILBP scores at three
months and one year after treatment between the physical therapy group and control group (p<0.05).

Conclusion: Multidisciplinary approaches including physical therapy should be implemented to provide long-term improvement in pain and
functional status in the treatment of non-specific chronic low back pain.
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treatment would be ineffective and treatment should
include a multidisciplinary approach.®

Low back pain is one of the major health problems
during life time with a prevalence of 80%, which causes
functional loss and reduced productivity."? In 85% of
patients with low back pain, the symptoms and signs
are non-specific without a clear diagnosis, prognosis,
or treatment protocol.**

A variety of conservative treatment modalities,
such as exercise, physical therapy, and medication are
applied in the treatment of CLBP. These techniques
are intended to increase mobilization, decrease pain,

Chronic low back pain (CLBP) is back pain lasting
longer than 12 weeks. It has a negative impact on
functional, socioeconomic, and occupational activities
and on the psychological status.*” Due to the multiple
negative effects associated with CLBP, it has been
argued that a single technique for low back pain

and improve functional and psychological status./**
Exercising is one of the main treatments used for
CLBP and has been shown to reduce the duration
and frequency of back pain."**l Previous studies
have demonstrated that physiotherapy modalities such
as hot packs, ice massages, diathermy, ultrasound
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therapy, and transcutaneous electrical nerve
stimulation (TENS) reduce inflammation, relieve
musculoskeletal symptoms and joint stiffness, thereby,
providing symptomatic relief.l*'® Additionally,
medical treatment has been shown to be an effective
method for symptomatic improvement of CLBP.I*2!
However, the efficacy of a combined approach with
physical therapy and medical treatment for CLBP has
not yet been sufficiently demonstrated.

In the present study, we aimed to evaluate the
effectiveness of physical treatment modalities for pain
relief and functional status improvement in patients
with CLBP.

PATIENTS AND METHODS

A total of 110 patients with CLBP were identified
from the hospital records of the physical medicine

and rehabilitation clinic between February 2011 and
August 2013. The patients with CLBP of longer than 12
weeks without any neurological deficit were included
in the study. Exclusion criteria were as follows: pain
severity of >8 according to the Visual Analog Scale
(VAS), age <18 years, pregnancy, previous surgery,
structural abnormalities, spinal cord compression,
serious instability, osteoporosis, body mass index
(BMI) higher than 30 kg/m?, severe cardiovascular or
metabolic disease, and acute infection. Accordingly, a
total of 104 patients (38 males, 66 females; mean age
49.3+12.5 years; range 34 to 62 years) who met the
inclusion criteria were included in this randomized-
controlled study (Figure 1).

A detailed history of each patient was obtained
and clinical examination was performed including
neurological and physical examination of the lumbar
region with inspection and palpation, lumbar
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Figure 1. Flow diagram. BMI: Body mass index; CG: Control group; PTG: Physiotherapy group; VAS: Visual Analog Scale;
ODI: Oswestry Disability Index; ILBP: Istanbul Low Back Pain Disability Index.
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mobility measurements, and lumbar range of motion
measurements. All patients were evaluated by a single
physician. The study protocol was approved by the local
Ethics Committee. A written informed consent was
obtained from each patient. The study was conducted
in accordance with the principles of the Declaration of
Helsinki.

Interventions

All patients were divided into two groups: physical
therapy group (n=52) and control group (n=52).
Physical therapy group (PTG) received physical therapy
modalities in addition to medical and exercise therapy,
while the control group (CG) was treated with medical
and exercise therapy alone.

Medical treatment

If necessary, 1.5 g/day of paracetamol was
prescribed.

Exercise program

Active isotonic and isometric strengthening
exercises were prescribed to strengthen the frontal
abdominal muscles (musculus obliquus externus
abdominis, musculus obliquus internus abdominis,
musculusrectusabdominis), 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 set of stretching exercises was prescribed. A
home-based exercise program was instructed by
the physiotherapist to each patient. In addition, a
written exercise program was given to the patients.
The exercise program lasted for three months and
was performed at least five days per week, two
exercises per day, with each exercise repeated at least
10 times.

Physical therapy

The physical therapy was administered to the waist
region by the physiotherapist, for a total of 10 sessions,
five days per week, with a single session per day. The
sessions included a hot pack, ultrasound, and TENS
treatment. Hot pack therapy was applied for 20 min
and ultrasonic therapy for five min in continuous
form at a frequency of 1 MHz and a density of
1.5 W/cm'*!7 In addition, TENS treatment was given
in the following form: continuous, with strength of
100 Hz, 40 uSN for 30 min.
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Evaluation criteria

All patients were assessed prior to treatment
and at two weeks, three months, and one year after
treatment. Pain severity was evaluated using the VAS
according to a 10-point scale, where 0 points indicate
no pain and 10 points indicate severe pain.??! The
functional status was evaluated using the Oswestry
Disability Index (ODI).?*281 and Istanbul Low Back
Pain Disability Index (ILBP).?*! The ODI consists of
10 questions which assess the degree of pain, personal
care, lifting, walking, sitting, standing, sleeping,
social life, travel, and pain alteration, each scoring
between 0 and 5. Maximum score is 50 and the total
score is multiplied by two: the result is presented
in percentage. The evaluation formula is as follows:
points/total score (50) x 100= %, where 0% indicates
the absence of pain and functional disability and
100% indicates severe pain and functional limitation.
Its validity and reliability studies were conducted in
patients with low back pain in the Turkish society.?*
In addition, ILBP is a scale with a total score of 0-90,
including 18 items evaluating the functional status of
patients with low back pain, with scores ranging from
0 to 5 for each question. Its validity and reliability
studies were carried out.?*

Sample size calculation

The number of the patients included in this study
was determined based on VAS data. According to
the results of Sahin et al,*” the mean score of the
VAS in PTG was 7.16 with a standard deviation (SD)
of 2.54 and the mean score of the VAS in CG was
5.72.21 The sample size was based on a power of 80%
(beta: 0.2). A p value of 0.05 was considered statistically
significant. Accordingly, 48 patients were required in
each group. We estimated a dropout rate of 10% and,
thus, aimed to allocate 52 patients for each group.

Randomization

After the patients' medical histories were collected,
the data relating to each patient were filled out by two
investigators and placed in envelopes. Then, using a
random number table obtained from the computer,
the closed envelopes of the patients were randomly
distributed into two groups in a 1:1 ratio (PTG, CG).
During the study, 50 patients in each group completed
at two weeks, three months, and one year follow-up
(Figure 1).

Statistical analysis

Statistical analysis was performed using the PASW
for Windows version 18.0 software (SPSS Inc., Chicago,
IL, USA). The conformity of continuous variables with
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normal distribution was evaluated using the Shapiro-
Wilk test. To evaluate the differences among the
categorical variables (i.e., sex, education status, and
profession) between the groups, the chi-square test
was performed. The Mann-Whitney U test was used to
compare significant differences among the abnormally
distributed variables. Differences in continuous data
between the groups were analyzed using the Student
t-test for normally distributed variables. The repeated
measures analysis of variance (ANOVA) was performed
to compare the data from the parameters repeatedly
measured in the intra-group analysis. The Bonferroni
correction was carried out to make an inter-group
analysis, and a post-hoc test was performed, if the
variance analysis test result was significant. To detect
the sub-group differences, the Bonferroni Student
t-test was used. A p value of <0.05 was considered
statistically significant.

Table 1. Patient demographics

RESULTS

A total of 100 patients completed one-year follow-up.
The mean age of PTG was 50.4+11.4 years and the mean
age of CG was 46.2+12.3 years. There was no statistically
significant difference in the age, sex, education,
occupation, and BMI between the groups (p>0.05).
Sixty-three percent of the groups were females, and 13%
were university graduates. Demographic characteristics
of both groups are shown in Table 1.

In both groups, the VAS scores after the therapy
were significantly lower compared to pre-therapy
scores and the differences between pre-therapy and
at three months post-therapy were found to be
significant (p<0.05). ODI, and ILBP scores showed
a significant improvement at two weeks and three
months of follow-up compared to baseline values
(p<0.05) (Table 2).

Physiotherapy group (n=50)

Control group (n=50)

n % Mean+SD n % Mean+SD p
Age (year) 50.4+11.4 46.2£12.3 0.08
Sex 0.83
Male 18 36 19 38
Female 32 64 31 62
Level of education 0.46
Primary school 39 78 36 72
Secondary school 4 8 8 16
Higher education 7 14 6 12
Profession 0.09
Housewife 37 74 31 62
Office worker 9 18 7 14
Working class 4 8 12 24
Body mass index 29.4%5.0 28.6+5.2 0.44

SD: Standard deviation.

Table 2. Intra- and inter-group comparisons of results before, at two weeks, three months, and one year after treatment

Physiotherapy group (n=50)

Control group (n=50) Inter-group

Mean+SD Mean+SD p F
VAS baseline 6.1+0.2 5.2+0.2 7.071
VAS 2™ week 4.3+0.2% 4.0+0.2% 0.032
VAS 3¢ month 4.4+0.2* 4.2+0.2* 0.012
VAS 1* year 4.7£0.3 5.0£0.2 0.007
ODI baseline 50.6£1.0 45.2+1.3 6.690
ODI 2™ week 43.6x1.6* 33.3+2.3* 0.021
ODI 3* month 43.7+1.7* 33.8+2.1* 0.011
ODI 1* year 46.6+2.1 45.3£1.5 0.011
ILBP baseline 30.7+1.8 24.0+2.0 9.615
ILBP 2" week 21.7%1.5% 14.9£1.8% 0.037
ILBP 3" month 22.6£1.7* 16.8+1.6* 0.019
ILBP 1* year 25.3£2.0 22.0+1.9 0.002

SD: Standard deviation; VAS: Visual Analog Scale; ODI: Oswestry Disability Index; ILBP: Istanbul Low Back Pain Disability Index; F: Test statistics (analysis of variance
with repeated measurements); * p<0.05 according to baseline values in intra-group comparison.
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There was a statistically significant difference in
the VAS, ODI, and ILBP scores at two week, three
months, and one year of follow-up, compared to the
baseline values between the groups, in favor of PTG
(Table 2).

DISCUSSION

In this randomized-controlled trial, we found
that the combination of physical therapy methods,
exercise, and medical treatment for non-specific
CLBP improved pain and functional status than
exercise and medical treatment without physical
therapy. This improvement sustained for three
months after the treatment. These results show that
physiotherapy combined with medical therapy and
exercise leads to better improvements in pain and
functional status at three months after the initiation
of the treatment.

The main goals of CLBP treatment are to reduce
pain, to improve soft tissue flexibility due to spasm
and tension, to increase strength and endurance of
the trunk stabilizers, and to improve mobility and
posture, thereby, leading to improved functional
capacity, better ability to perform activities of daily
life, and prevention of work loss.?®*! Many methods
such as resting, medical treatment, back school,
exercise programs, physical therapy modalities, and
manipulation are used in the treatment of CLBP. It
has been shown that a multidisciplinary approach is
more effective than a single treatment modality.?*-3%
Therefore, a multidisciplinary approach including
physical therapy, exercise, and medical treatment was
applied in our study.

Decreased paraspinal muscle strength and
endurance is an important risk factor for the
development of low back pain. In addition, the body
muscle strength is lower in patients with low back pain
than in healthy people. In patients with reduced
muscle strength, the risk of lumbar pain is three
times higher. Therefore, exercise is one of the primary
treatment modalities for non-specific CLBP.** It aims
to improve posture, to strengthen the trunk muscles,
and to increase aerobic capacity, leading to reduced
pain and improved functional status.!**%

In a study, Van Tulder et al.®™ reported that exercise
for the treatment of low back pain was effective in
accelerating improvements in daily life activities and
return to work. In a meta-analysis, the patients with
CLBP treated with exercise therapy showed a significant
improvement in terms of pain and functional status,
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compared to the patients who received no treatment or
other conservative treatments.?

It has also been shown that inactivity leads to
undesirable behaviors such as kinesophobia, anxiety,
and difficulty in coping with pain, and exercise therapy
reduces these behaviors.’”**! However, there is no
precise information concerning the effect of exercise
types (i.e., flexion, stretching, or strengthening) on the
patient outcomes.?*”) In several studies, it has been
shown that the pain relief due to exercise therapy in
CLBP is limited to six-months duration.? In our study,
lumbar isometric, lumbar flexion, and lumbar and
hamstring stretching exercises were applied. Pain and
functional status both improved with physiotherapy,
exercise therapy, and medical treatment prescribed in
this study. We also observed that this improvement
lasted for one year.

During the study of CLBP patients, we concluded
that pain and functional status were negatively
affected; therefore, the treatment was demonstrated to
be effective in improving the severity of the pain and
the function status."% In the present study, the VAS was
used to assess the pain severity and the ODI and ILBP
were used to evaluate the functional status. We found
significantly higher improvements in the VAS, ODI,
and ILBP scores with the addition of physiotherapy at
three month and one year of follow-up, compared to
medical and exercise therapy alone.

Another method used in the treatment of patients
with non-specific CLBP, which we also included
in this study, is physical therapy modalities. These
modalities allow for short-term treatment, including
cold application, hot pack, ultrasound, diathermy,
and TENS.26181 These treatments are non-invasive,
safe, easy to administer, and rarely cause significant
side effects, except mild skin irritation.[*!? In several
studies, it has been shown that physical therapy is
more effective than placebo.®**2%) One of the most
commonly used physical therapy methods is TENS.
In one study, TENS was found to be more effective in
reducing pain and increasing the range of motion of
the joint, compared to placebo.’* Marchand et al.*4
divided 48 patients with low back pain into three
groups as the control, placebo, and TENS. A 43%
reduction in the pain severity was found in the TENS
group.* In another study evaluating hot and cold
applications, it was shown that warm application was
more successful than placebo in reducing pain in
patients with acute and subacute lumbar pain, and cold
application provided pain control in the acute phase
and reduced the muscle tension.!
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In our study, there was no placebo group. We
found that when added to medical treatment and
exercise, physical therapy was associated with a higher
improvement in pain and functional status. Although
the efficacy of these treatment modalities was not
evaluated separately in our study, the positive effect of
the addition of physical therapy to the other treatment
modalities was demonstrated. In many studies, CLBP
treatment groups are heterogeneous, no control group
is included, and treatment efficacy is only evaluated
for a short time."”! In our study, the treatment groups
were homogeneous and a control group was included.
Follow-up was continued for one year. It is critical that
the treatment effect for CLBP is long-term; therefore,
retention of pain control and functional improvements
must be maintained. Isokinetic measurements are the
gold standard to demonstrate the efficacy of exercises,
but are very subjective. In our study, we did not
perform isokinetic muscle strength measurements;
this may represent a limitation. Another limitation is
the unknown contribution of medical and exercises
therapies to patients’ improvement. The ideal control
group for this study would be a group of patients who
are followed without any treatment. As this would be
unethical, however, we provided medical and exercise
therapy to our control group patients.

In conclusion, treatment approaches for chronic
conditions should have long-term effects and should
ideally provide permanent improvement. Our study
results showed that improvements were able to be
sustained for one year after the treatment. Therefore,
combined treatment with exercise, medical therapy,
and physiotherapy was found to be more effective for
non-specific CLBP than exercise and medical therapy
alone. These results suggest that treatment of CLBP
should ideally include a multidisciplinary approach
with physiotherapy to provide long-term improvement.
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