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Abstract: Low back pain is a common problem in the active population, and the second reason for 
visiting a physician. In patients with lumbar disc protrusion, the nucleus pulposus bulges against 
the disc and the latter protrudes into the spinal column, but the annulus fibrosus remains intact. 
The purpose of this study was to prove that starting an early complex rehabilitation treatment re-
sults into pain and disability reduction, and increased muscle strength and mobility in patients 
with lumbar disc protrusions. We performed a prospective cohort study, enrolling 60 patients (25 
men and 35 women) aged between 26 to 76 years, diagnosed with lumbar disc protrusion. Patients 
in the experimental group registered significant improvements in all studied variables (pain, mo-
bility, muscle strength, disability) after 6 months of treatment. The results of our study suggest that, 
in the lumbar disc disease, a combined rehabilitation program may be more effective in terms of 
pain and disability reduction, if it starts early after diagnosis. The current study proves the im-
portance of combining electrotherapy with hydrotherapy and physical therapy. Patients who re-
ceived this treatment combination showed an extremely significant improvement in pain relief, 
and reduction of functional disability after 6 months of treatment. 
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1. Introduction 
Low back pain is a common problem in the active population, and the second reason 

for visiting a physician. Besides the fact that low back pain causes a substantial morbid-
ity, as it is the main reason for disabilities in the active population, it also generates major 
expenses consisting of treatment costs, lost working days and decreased productivity [1]. 

In patients with lumbar disc protrusion, the nucleus pulposus bulges against the 
disc and the latter protrudes into the spinal column, but the annulus fibrosus remains 
intact. 

The monthly prevalence of lumbar disc disease is estimated at 43% of the popula-
tion; thus, low back pain is the second reason for visiting a GP or consultant [2]. In Ro-
mania, the prevalence of low back pain in adults is high (62%), second only to headaches 
(79%) in the ranking of painful disorders [3]. 

The high prevalence of the lumbar disc degenerative disease is explained by the 
presence of several risk factors, which are more and more present in our society: weight 
lifting, ageing, sedentary lifestyle, smoking, obesity and genetics [4]. 
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Lifting a weight with while flexing the trunk and extending the upper limbs will 
change the spinal alignment and centre of balance (body’s centre of gravity) at the ab-
domen level. As a result, the spine must bear both the weight of the upper body, and the 
weight of the load to be lifted or lowered. Repetitive physical activities that overload the 
lumbar spine in flexion can eventually cause the protrusion and destruction of the pos-
terior annulus fibrosus. 

Several studies reported that ageing is an important risk factor for disc bulging 
and/or protrusion [5, 6]. 

It is well known that smoking causes vasoconstriction, and nicotine decreases blood 
flow to the vertebral bodies. In turn, this decrease can reduce the flow of nutrients to the 
disc and predispose to disc degeneration [7]. 

There is a linear dependence relationship between the volume of physical activity 
and state of health, so that the most physically active people present the lowest risk of 
developing the disease. Thus, the lack of sports activities is a significant risk factor for the 
development and progression of lumbar disc degeneration [8]. 

On the other hand, obese people are more likely to develop lumbar disc degenera-
tion and protrusion [9]. 

Recent studies have revealed that genetic factors may also be involved in lumbar 
disc disease and in other inflammatory rheumatic diseases [10, 11]. The identification of 
two collagen IX alleles was associated with the lumbar disc disease. Moreover, disc de-
generation has been shown to be related to an aggrecan gene polymorphism, a vitamin D 
receptor and matrix metalloproteinase-3 gene alleles [12].  

The purpose of this study was to prove that starting an early complex rehabilitation 
treatment results into pain and disability reduction, and increased muscle strength and 
mobility in patients with lumbar disc protrusions. 

2. Materials and Methods 

2.1. Study Design and Participants 
We performed a prospective cohort study, enrolling 60 patients (25 men and 35 

women) aged between 26 to 76 years, diagnosed with lumbar disc protrusion. 
Patients were recruited at the Ceres Hotel Treatment Centre from Băile 1 Mai, Ro-

mania, from July 2021 to January 2022, and the study was performed over a period of 6 
months. 

This study complied with the principles outlined in the Helsinki Declaration and 
was approved by the local Ethics Committee (approval no. 1947/14.07.2021). All partici-
pants provided their written informed consent before being included in the study. 

The inclusion criteria were: 25-80 years of age, low back pain for more than three 
months, an MRI confirmed diagnosis of lumbar disc protrusion (without dural compres-
sion), ability to perform a physical therapy program. The exclusion criteria were: indica-
tion for acute surgery, previous surgery on the same lumbar spinal level, sciatica, pres-
ence of severe spinal pathology (spinal tumour, spinal fracture, spinal stenosis or 
radiculopathy, fibromyalgia, inflammatory and infectious spinal diseases). Chronic pain 
relief drug users, refusal to participate in the research, neoplasms of any sort, severe 
comorbidities, mental illness, are also all exclusionary factors.  

2.2. Assessments 
The participants’ demographic characteristics such as age, gender, weight, height 

and body mass index (BMI) were recorded. In addition, the presence of radiculopathies 
and the elapsed period (in months) from diagnosis to the start of treatment were noted.  

According to one’s personal reasons (availability, adherence, health costs etc), the 
patients were assigned either to a control (n = 30) or experimental group (n = 30). The 
control group (Gr A) received only a classical electrotherapy program. In addition, the 
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patients in the experimental group (Gr B) received a complex individualized physical 
exercise therapy program associated with hydrotherapy and electrotherapy.  

All assessments were made before intervention and 6 months later by the same 
physiotherapist, who was blinded to the treatment groups.  

Spinal mobility was assessed using the lateral lumbar flexion (LLF) testing, in-
dex-ground (IG), lumbar Schober tests for flexion (LS), and Inverted Schober test for ex-
tension (ILS) [13-17]. 

In the case of muscle strength evaluation, both the strength of the flexor and exten-
sor muscles of the trunk was tested. To assess the abdominal muscle strength, the num-
ber of trunk flexions the subject could perform in a 30 seconds interval was recorded. In 
the case of evaluating the strength of the lumbar extensor muscles, the number of correct 
executions of spine extensions in a 30-second interval was noted. 

The Short Form McGill Pain Questionnaire (SF-MPQ) was used to determine the 
pain level [18-20]. The SF-MPQ is a multidimensional measure of perceived pain in 
adults with chronic pain, including pain due to lumbar disc diseases [21]. The question-
naire contains a total of 15 descriptors (4 affective and 11 sensory) which are rated on an 
intensity scale: “0”= none, “1”= mild, “2”= moderate, “3”= severe. The existing data con-
firm the reliability, validity, and responsiveness of SF-MPQ in patients with chronic pain 
[22].  

Additionally, the degree of pain was evaluated using a visual analogue scale (VAS) 
on a 10-cm scale, with 0 indicating “no pain” and 10 indicating “worst pain”. 

The Oswestry Disability Questionnaire (ODQ) was used to measure the limitation in 
everyday life activities [23]. There is evidence supporting its validity and reproducibility 
[24]. The ODQ is based on 10 sections with six levels each, assessing the limitation of 
various activities of daily living. The values range from 0 (the best health state) to 100 (the 
worst health state). For each section of the questionnaire, the total possible score is 5. The 
first statement was scored 0, and consecutive statements were scored from 1 to 5. The 
total score was then divided by the total possible score and expressed as a percentage to 
produce the Oswestry Disability Index (ODI). The ODI is interpreted as follows: 0–20%, 
minimal disability; 21–40%, moderate disability; 41–60%, severe disability; 61–80%, crip-
pled; 81–100%, patients are either bed-bound or exaggerate their symptoms. 

2.3. Interventions and Procedures 
The patients in the experimental group (Gr B) received a 10-day inpatient rehabili-

tation program, once a day. Moreover, they continued the daily physical therapy exercise 
program after hospital discharge.  

All patients in Gr B attended a complex rehabilitation program consisting of: hy-
drotherapy, physical therapy and electrotherapy. 

Patients were treated with 37°C water therapy (hydrotherapy) in a therapeutic pool 
for 30 min a day, 5-days a week for a total duration of 10 days. In ”Băile 1 Mai”, the 
thermal water used for the treatment has a mineralization that varies around 1 g/l with 
mainly negative ions (anions) – bicarbonates, sulphates and positive ions (cations) – cal-
cium, sodium and magnesium. 

A physical therapy program was given to all patients for 45 min a day, 5-days a 
week for a total duration of 10 days. The exercises consisted of active resisted movement 
of trunk flexion and extension, pelvic tilt, abdominal and trunk muscles strengthening, 
and trunk mobility exercises. The dose and intensity of the exercises were set and pro-
gressed over time. The program was individualized according to the patients’ specific 
impairments. 

After completing the exercise program, electrotherapy was applied to each patient. 
The electrotherapy procedures consisted of: 1) Transcutaneous electrical nerve stimula-
tion (TENS) in conventional mode, symmetric biphasic, 90 Hz, for 15 min; 2) Interferen-
tial current (IFC) in quadripolar mode, at 100 Hz frequency, for 10 min; 3) Magnetic field 
therapy in continuous form (sedative effect), for 15 min. 
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TENS and IFC were performed using the Chattanooga Intelect Neo combined de-
vice. The magnetic field was delivered through a Physiomed MAG-Expert device with a 
field strength of 1–100 Gauss (adjustable in steps of one Gauss) and a frequency range 
from 1 to 100 Hz, with two completely independent channels and a treatment timer.  

After completing the 10 days program of complex physical therapy in the hotel’s 
treatment centre, all patients received a written outline and description of the exercise 
program and they were reminded to carry out the exercises regularly.  

The patients in the control group were only treated with electrotherapy, for 10 days, 
in a hospital. The electrotherapy protocol was the same as for the experimental group.  

2.4. Data Analysis 
For data analysis, we used the SPSS 15.0 statistical analysis program. For the quan-

titative analysis of the numerical variables we used the mean and standard deviation, 
and for the categorical variables we used the percentage and mean. We analyzed the 
normality of data distribution using the Kolmogorov-Smirnov test. For the intergroup 
analysis of both the initial and the final results, we used the independent samples T-test, 
as we have a normal data distribution (the Kolmogorov-Smirnov test, p≥ 0.05). 

3. Results 
The distribution of the patients’ parameters in each group was homogeneous (dif-

ferences were not statistically significant) according to the studied variables: age, gender, 
body mass index, time elapsed from diagnosis and start of the treatment, presence of 
radiculopathies (table 1, the Kolmogorov-Smirnov test, p≥ 0.05). 

Table 1. Subjects’ characteristics (mean ± SD / %), time from diagnosis to first treatment 
(mean ± SD) and presence of radiculopathy (%) 

Characteristics Group A Group B 
Age (years)        53.30 ± 11.20 52.97 ± 11.04 

BMI (kg/m2)       29.28 ± 4.71 29.89 ± 4.41 
Time elapsed (months) 9.0 ± 6.73 10.63 ± 5.32 

Gender (%)  men 
              women 

46.7 36.7 

53.3 63.3 

Radiculopathy (%)  right 
                     left 
                     no 

26.7 33.3 

30.0 33.3 
43.3 33.3 

 
There was no significant difference between the groups in terms of pain, muscle 

strength, mobility and disability at the initial evaluation (table 2).  

Table 2. Comparisons of the initial parameters between the two groups (confidence in-
terval 95) (mean ± SD) 

Initial parameters Group A Group B p 

SF-MPQ 12.57±6.027 12.77±4.897 0.888 
FTF -17.02±10.841 -17.57±4.321 0.797 

LS 13.82±0.932 13.92±1.325 0.736 
ILS 8.93±0.452 8.05±0.702 0.058 

Right LLF  12.90±3.573 13.81±3.008 0.289 

Left LLF 12.62±3.314 13.85±2.948 0.134 
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LF strength 10.00±5.206 12.63±2.109 0.013 

LE strength 9.80±6.641 13.00±2.101 0.015 
ODQ 17.37±5.605 17.53±4.455 0.899 

ODQ (%) 34.73±11.209 35.07±8.909 0.899 
SF-MPQ = Short Form McGill Pain Questionnaire; FTF = fingertip-to-floor distance; LS = Lumbar 
Schober test;  
ILS = Inverted lumbar Schober test; LLF = lateral lumbar flexion; LF strength = strength for flexor 
muscles; LE strength = strength for extensor muscles; ODQ = Oswestry Disability Questionnaire; * 
p < 0.05 

The final intergroup comparison (between groups)demonstrates that there are sig-
nificant differences regarding pain intensity t(48.95)= 6.98, p˂0,05; fingertip-to-floor dis-
tance t(43.87)= 2.886, p˂0,05; Schober test  t(56.42)= -5.146, p˂0,05; ODQ score t(57.87)= 
3.627, p˂0,05; the disability index (QDI) t(57.12)= -3.007, p˂0,05.At 6 months, the experi-
mental group had improved more than the control group in regards to pain (SF-MPQ), 
disability (ODQ, ODI) and LS scores (P < 0.05). There was no statistically significant dif-
ference in lateral left flexion t(57.53)= 0.569, p˃0,05; lateral right flexion t(57.69)= 0.227, 
p˃0,05; trunk flexion strength t(40.43)= 2-110, p˃0,05; trunk extension strength t(36.75)= 
0.801, p˃0,05 between the two groups (Table 3). 

Table 3. Comparisons of the final parameters between the two groups (mean ± SD) 

Final parameters Group A Group B P 

SF-MPQ 2.70±2.120 7.47±3.137 0.000* 

FTF -11.20±1.126 -18.12±6.102 0.005* 
LS 11.20±1.126 12.48±1.334 0.000* 

ILS 8.38±.537 8.04±.666 0.034 
Right LLF  14.13±3.386 13.65±3.094 0.571 

Left LLF 13.48±2.845 13.67±3.061 0.821 

LF strength 14.80±5.517 12.47±2.501 0.093 
LE strength 14.30±7.489 13.13±2.763 1.167 

ODQ 8.13±3.785 15.60±3.616 0.001* 
ODI (%) 17.93±6.269 23.13±7.099 0.004* 

SF-MPQ = Short Form McGill Pain Questionnaire; FTF = fingertip-to-floor distance; LS = Lumbar 
Schober test;  
ILS = Inverted lumbar Schober test; LLF = lateral lumbar flexion; LF strength = strength for flexor 
muscles; LE strength = strength for extensor muscles; ODQ = Oswestry Disability Questionnaire; * 
p < 0.05 

The intra group comparison (within the control group) proves there are significant 
differences between the pretest-posttest values for pain intensity t(29) = 13.91, p˂0,05; 
fingertip-to-floor test t(29) = 1.41, p˂0,05; Schober test t(29) = 2.81, p˂0,05; disability t(29) = 
17.00, p˂0,05 (table 4). The percentage score obtained in the evaluation of the quality of 
life decreased on average by 11.93 points (95% CI [10.52, 13.34]). 

Table 4. The results and statistical comparisons of the pre-treatment and 6 month 
evaluations in the control group (mean ± SD) (95% CI) 

Parameters Pre-treatment After 6 months P 

SF-MPQ 12.77±4.897 7.47±3.137 0.000* 
FTF -17.57±4.321 -18.12±6.102 0.001* 
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LS 13.92±1.325 13.66±1.132 0.005* 

ILS 8.05±0.702 8.04±0.666 0.841 
Left LLF 13.81±3.008 13.65±3.094 0.249 

Right LLF 13.85±2.948 13.67±3.061 0.284 

LF strength 12.63±2.109 12.47±2.501 0.538 
LE strength 13.00±2.101 14.13±2.763 0.670 

ODQ 17.53±4.455 11.60±3.616 0.000* 
ODI (%) 35.07±8.909 23.13±7.099 0.000* 

SF-MPQ = Short Form McGill Pain Questionnaire; FTF = fingertip-to-floor distance; LS = Lumbar 
Schober test;  
ILS = Inverted lumbar Schober test; LLF = lateral lumbar flexion; LF strength = strength for flexor 
muscles; LE strength = strength for extensor muscles; ODQ = Oswestry Disability Questionnaire; * 
p < 0.05 

Patients in the experimental group registered significant improvements in all stud-
ied variables (pain, mobility, muscle strength, disability) after 6 months of treatment (ta-
ble 5). This means that post-intervention, a statistically significant difference was found 
in the P values of SF-MPQ, FTF, LS, ILS, LLF, LE, ODQ. 

Table 5. The results and statistical comparisons of the pre-treatment and 6 month 
evaluations in the experimental group (mean ± SD) (95% CI) 

Parameters Pre-treatment After 6 months p 

SF-MPQ 12.57±6.027 2.73±1.982 0.000* 

FTF -17.02±10.841 -11.20±11.617 0.000* 
LS 13.82±0.932 14.40±.884 0.005* 

ILS 8.93±0.452 8.38±0.537 0.004* 
Left LLF 12.90±3.573 14.13±3.386 0.001* 

Right LLF 12.62±3.314 13.84±2.845 0.005* 

LF strength 10.00±5.206 14.80±5.517 0.001* 
LE strength 9.80±6.641 14.30±7.489 0.000* 

ODQ 17.37±5.605 8.13±3.785 0.000* 
ODI (%) 34.73±11.209 17.93±6.269 0.000* 

SF-MPQ = Short Form McGill Pain Questionnaire; FTF = fingertip-to-floor distance; LS = Lumbar 
Schober test;  
ILS = Inverted lumbar Schober test; LLF = lateral lumbar flexion; LF strength = strength for flexor 
muscles; LE strength = strength for extensor muscles; ODQ = Oswestry Disability Questionnaire; * 
p < 0.05 

The analysis of the correlation between the time elapsed from diagnosis to the start 
of the rehabilitation treatment program and the level of pain, as well as disability index, 
was performed using the Pearson correlation coefficient. 

In the experimental group there is a significant positive correlation between the time 
elapsed from diagnosis to treatment administration and level of pain r(28) = 0.81, p = .000 
(fig. 1 - left. The sooner treatment is started, the lower the pain at the end of the treatment 
period. In the control group it is noticed that there is no significant correlation between 
the time elapsed from diagnosis to the start of treatment and the level of pain r(28) = 0.17, 
p = .930 (fig. 1 - right). 
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Figure 1. Correlation between the time elapsed from diagnosis and the level of pain after 
6 months for the experimental group (left) and control group (right). 

In the experimental group, we noticed a significant positive association between the 
elapsed period from diagnosis to the start of treatment and the disability index r(28) = 
0.62, p = .000 (fig. 2- left). The sooner treatment is started, the more reduced is the dis-
comfort caused by the disease in 6 months of treatment. In the control group, we noticed 
a significant negative correlation between the time elapsed from diagnosis to treatment 
administration and the disability index r(28) = - 0.58, p = .001 (fig. 2- right).The longer the 
period elapsed from diagnosis to treatment, the greater the discomfort created by the 
disease. 

 
Figure 2. Correlation between the time elapsed from diagnosis and the disability index 
after 6 months for the experimental group (left) and control group (right). 

4. Discussion 
According to the Global Burden of Disease 2017 Study, the global prevalence and 

years lived with disability of back pain has increased between 1990 and 2017, registering 
the maximum prevalence in the 45–49 age group in 2017 [26].  

In fact, the first degenerative changes in the disc appear after the age of 30. At the 
level of the annulus fibrosus there is a decrease in elasticity, while at the level of the nu-
cleus pulposus its hydrophilic capacity decreases, favouring the occurrence of traumatic 
lesions with the partial or total rupture of the annulus fibrosus, which will cause disc 
protrusion or disc herniation on the midline or lateral.  

Patients with lumbar disc protrusion may experience back pain, reduced mobility, 
weakness in the legs and feet, disability during the person’s daily functioning and de-
creased quality of life. 

According to specialized studies, the conservative treatment has proven to be suc-
cessful in the treatment of patients with lumbar disc protrusion, leading to pain relief, 
improved mobility and symptoms severity. Over time, various methods of rehabilitation 
treatment in patients with lumbar disc protrusion have been studied, including patient 
education, behavioral therapies, back school, exercises, physical therapy, balneotherapy 
and electrotherapy (ultrasound, TENS, interferential currents, laser) [27- 30]. 

Moreover, surgical treatment has not been shown to be more effective than con-
servative treatment in reducing the severity of symptoms or improving the quality of life 
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in patients with lumbar disc disease in the midterm or long term follow-up as referred by 
Gugliotta M. et al. Although pain was relieved more quickly in patients who received 
surgical treatment (persistent at the 3-week follow-up), the difference was no longer 
present after 3 months [31]. 

The results of our study show that subjects in both groups registered better out-
comes after a 6 months rehabilitation program. However, after comparing the final pa-
rameters between the two groups, the experimental group who underwent electrother-
apy, hydrotherapy and physical therapy had significantly improved in regards to pain 
(SF-MPQ), disability (ODQ, ODI) and LS scores. 

Unlike the control group, the comparison of the initial and final results for the ex-
perimental group shows that there are significant differences between the pretest and 
posttest in all parameters. Thus, patients from the experimental group registered signif-
icant improvements in pain, mobility, muscle strength and disability after 6 months of 
combined treatment. 

The benefits of electrotherapy modalities, delivered alone or in combination with 
other interventions, in relieving pain, improving range of motion or disability, were re-
ported in several studies [28, 30, 32, 33, 34]. On the other hand, hydrotherapy has proven 
beneficial effects in pain reduction and lumbar mobility in patients with low back pain 
[29, 35]. 

Although there has been a lot of debate around the effectiveness of various inter-
ventions (alone or in combination), there are few studies in the literature that combine 
electrotherapy with physical therapy and hydrotherapy in treating patients with low 
back pain [28-35]. 

Another finding of our study was that patients included in the experimental group 
showed a significant positive correlation between the time elapsed from diagnosis to 
treatment and pain intensity. The sooner the treatment starts, the lower the pain at the 
end of the treatment period. 

Moreover, we noticed a significant positive association between the period elapsed 
from diagnosis to the start of treatment and disability in these patients. So, we can state 
that the sooner the treatment starts, the more the discomfort created by the disease de-
creases after 6 months of complex treatment. In return, no positive significant correlation 
was observed in the control group. 

The results of our study suggest that, in the lumbar disc disease, a combined reha-
bilitation program may be more effective in terms of pain and disability reduction, if it 
starts early after diagnosis. Similar results were reported by other authors who demon-
strated that early intervention displayed significant improvement in pain, disability and 
socioeconomic outcomes (such as return-to-work and healthcare utilization) [36 -40] 

However, other authors think that the effect of early physical therapy on pain and 
disability are significant, but the improvements were modest and did not last long [36, 
37]. 

Our findings may stimulate further researches with longer follow-up periods and 
larger patient groups. 

5. Conclusions 
The current study proves the importance of combining electrotherapy with hydro-

therapy and physical therapy. Patients who received this treatment combination showed 
an extremely significant improvement in pain relief, and reduction of functional disabil-
ity after 6 months of treatment. The earlier the rehabilitation treatment is implemented, 
the lower the pain intensity and level of disability associated with the lumbar disease. 
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